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Jution. Scale equalsthat on usual
6” Drums.  Reduction ratio 18-1.
Power developed will drive several
condensers in ganged forniaion.
Prices: :
gith 8083 “ﬁitte”,gom‘llenser,]i%/F
" 1 ith.QU03 " Mite”’Condenser,16/-
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-2.500.000 CilL
.O,FOR PERTRIX BA'ITERIES

Pertrix Batteries
is the Number
we sell.

NON-SAL-AMMONIAC

RY BATTERIES
e balleies yoro carv CrusSt ¥

Advt. of Pertrix Limited, Britannia House, 233, Shaftesbury Avenue, London, W.C.2.

Mention of “ The Wireless World,”” when, writing to advertisers, will ensure prompt attention.
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1
i It is intended primarily for use as a large power

amplifying valve in cases where the signal available
from the preceding sfages of amplification is. already
so powerful that it would overload any ordinary
power valve. It is capable of delivering sufficient
power for operating all forms of loudspeakers, including the
moving coil type. Hts excellent performance is obtained at a very
moderaie anode voltage of 200, while the filament consumes only
0°25 amp. at 6 volts which may, if desired, be obtained by a step-down

fransformer from the A.C. electric light mains.

CHARACTERISTICS.
Max. Filament Voltage - - 6:0 volis *Anode Impedance - - 1,400 chms
Filament Current - - -0.25 amp. *Amplification Factor - - - - 3.6
Max. Anode Voltage - - 200 volts *Mutual Conductance - 2.6 mA/volt

*At Anode Volts 100; Grid Volis Zero.

PRICE 13/6.

THE -MASTER -VALVE

Advert :  The Mullard Wireless Service Co., L’tdu'.'.f Moullard House; Charing Cross- Road, London, W.C.2. Arks

Al Advertisements fa) *“ The Wireless World ** are only accepted from firms we velwve tu be thoroughly reliable.
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less
record wear
with the...

THE WIRELESS WORLD

Two 7
N // TRIUMPHS

Nikalloy, the modern metallurgical :
discovery has revolutionised radio
reproduction. Its. employment in
transformers and chokes is the latest
phase in the triumphant progress

of R.I.

NOVEMBER 5TH, 1930.

peen used b_y
manufacturers in
their standard sets,

and thousan ds
more have been
employed by home

has won world-
wide recognition as
the best. Its amaz—
ingly high pnmfalu;):
inductance, ?f:;‘r)ni f‘x:'e-
i n!
e ‘;esponse,
led with its ex-
f:g::‘i)mgly small wel%li::
and size, makes it L
ideal intervalve tran
former for modern,
compact circuits. !"‘

Inductance primary 83 henriu

.0, 400 ohms.

Resistance primary 3000 ohms.
econdary D-C.
Resistance 8 T T

B 21/-
The PENTOMITE

was the first L.F. 5
Choke to have Nik- ;
alloy as a core, which
gives astonishingly
high inductance with

ICK-UP
&TONE ARM

When you purchase a pick-up you must think beyond
the question of reproduction. Some pick-ups piough : 1
up the record to such an extent that it is compleiely g;gim‘;;“i‘:es‘lg)géi:ﬁd
ruined in a very short time. T e ax);
If you use the B.T.H. pick-up you will not only get output . filter choke
the best possible reproduction but record wear will

with the A.C. Pentode
be reduced below that of the finest mechanical palye iand Sweis e

gramophone.

45/-

COMPLETE

Pick-up with 4 adaptors for standard
fone arms. Price 27/6 complete.

B g
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THE EDISON SWAN ELECTRIC CO,, LTD.
Radio Division
1a Newman Street, Oxford Street, W.1

’0.1

<

Rranches in all the Principal Towns

EDISWAN ..

>0
Mention of " The Wireless World,”’

.

lected as such by the
designers of ‘¢ The
Wireless World ”
Regional One Re-
ceiver). It also gives
absolutelybest results
as a smoothing choke.
Write for complete catalogue and

leaflets, giving full description of the
R.1. Nikalloy components.

-ANDIFIT’S

MADRIGAL WORKS,
when writing to advertisers, will ensure prompt attention.

Inductance 60 henries at 10 millianmperes.
Inductance 45 henries at 50 milliamperes.
Mazximum D.0. 15 milliamperes.

Resistance D.C. 430 ohims.

21'-

PURLEY WAY, CROYDON
A2
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(ITELY
IPROVE
SINCREASE
RECEPTION

BECAUSE TELSEN
COMPONENTS

have been designed to meet
the high standard of reception
that is expected. by the public
who are appreciative of the
finest reproduction.

Only features that time ang
experience have proved to be
reliable and trustworthy have
been embodied. Only . . . .
principles that will ensure
trouble ~free reception have
been incorporated . . . . and
that’s why you will ultimately
insist on Telsen Components
in your set.

R

TELSEN H.F. CHOKES, designed to
cover the whole waveband range from
18 to 4,000 metres.. Extremely low
self capacity, shrouded in genuine
Bakelite, Inductance 150,000 micro-
henries, resistance 400 ohms.

Price 2/8 each.

TELSEN VALVE HOLDERS.
Pro. Pat, No. 20286/30.
An entirely new design in
Valve Holders, embodying
patent spring contacts, which
are designed to provide the
most efficient contact with
the valve legs.

Price 1/- each.

TELSEN “RADIOGRAND **
TRANSFORMER. New model
shrouded in genuine Bakelite,
with new windings and core,
fitted with earth terminal. The
outcome = of careful research,
-this transformer is scientifically
designed right down to the smallest
detail. Made in ratios 3-r and 5-1
it will meet the needs of modern
broadcasting conditions for several years
to come. Price 12/ each. Ratio  7-1,
Price 17/8 each. ]
“ACE” TRANSFORMER has been specially

designed for inclusion in all Portable Sets and where
space is limited. Similar finish to the “ Radiogrand.” Made
in ratios 3-x and 5-1. Price 8/6 each.

TELSEN FIVE PIN VALVE HOLDER.
Pro. Pat. No. 20286/30. Genuine
Bakelite . Mouldings fitted with
Nickel Silver shock-absorbing spring

contacts.
Price 1/3 each.

TELSEN FIXED (MICA) CONDENSERS. shrouded
in gesmine Bakelite, .made in capacities up to
002 mf: Pro. Pat.No. 20287/30:, .0003.supplied
complete with patent Grid Leak Clips to facilitats
geries or parallet 1 Can be nted
vpright or flat. Tested on 500 volta.

Price 1/- each, .

Advt. of Telsen Electric Co., Lid., Birmingham.

.
[

Addverlisements for =" The Wircless World = ave anly uccepled [rom firms we helieve to be thoroughiyv »eliahle
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“We've got to make one better!”
FERRANTI and CONDENSERS

The Radio World knows that when Ferranti decides to pro-
duce an article they do not build to the market price. They
ascertain in what respect the best existing can be improved.
Take CONDENSERS. For years Ferranti have been building
Condensers, and Condenser banks up to 800,000 volts have
been built and supplied to Government Departments.

When Ferranti decided to market the small popular 2 mfd.
Condenser for radio purposes, existing types were dissected
and examined, and Ferranti said :

“We've got to-make one betier I’
—and they did.

Instead of the metallised paper commonly used we employ pure metal foil inter-
leaved with a twin layer of specially selected waxed paper, providing twice the
insulation usually provided and twice the safety factor. The pure metal foil
ensures low internal resistance, a highly important factor in Condensers.

The improvements incorporated in Ferranti Condensers put up the cost of
production, but the user gets the benefit of a more reliable component.

The best now made.

PRICES : e : 5 T
2 mifd. o X |
Cr. 1050 v. D.C. test 4. BB
C2. 6oo v. D.C, e\ - g 1
C4. 2250 v. D.C. ) Ak N\ 1
Cs. 1500 v. D.C: test v, 2 .

4 mifd.

C6. 1050 v. D.C.
NO BETTER CONDENSERS ARE
AVAILABLE AT ANY PRICE.

FERRANTI Ltd. Head Office and Works: HOLLINWOOD,LANCS. LONDON : Bush Hduse, Aldwych, W.C.2

4 _ ll. o
\
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LAY

\ TWO-GANG ¢ IDEAL "
\ T Two Polar ““Ideal” condensers |
\“~I mounted ononeframegiving efficient
fastand slow motion tuning with only
oneknob control. Particularly suited
for S.G. H.F. circuits. Aluminium
screen is fitted, and the whole is
rigidly built.
0605 - - - - 186

Also supplied in other capacities.
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m%‘fmresu\tmg : a(im{r(\)-r
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b 70 DANS if

AR A and X
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Sturg:. g
AR l'dlly built‘d dlelectriec

PhosPrave 0001 7 Plateg "Wateq
ghott ~ V' egired- 12/6 T A
PR T Soops T - 1 - 5/~
‘0“05 - L - ‘_ TZ-I‘ 0003 = 3 A _- 5/ ol
(003 ~ 5~ F 24 - PAGE. CATALOGUE—FREE. - D e

0003 - g A
000 WINGROVE & ROGERS, LTD.,
188-9, Strand, London, W.C.2 Polar Works, Old'Swan, Liverpoot.

Mention of ** The Wireless World,"’ Mzu'f"writing to advertisers, will ensure prompt attention. B2
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When you can hear—
'THE WORLD’S FINEST MUSIC

on the

Undy 8 pole loudspeaker,

in beautiful oak / The construction of the Und :

- y o
CabIngts 70 8 pole loudspeaker is a milestone I{I“dy?mle“‘(‘i‘tw;th
in the development of wireless. fngszltsu’lgr:s {afﬁ); 5 o
On account of its superior con- board or in cabinet. / -
struction it meets the most exact- -
ing demands in sensitivity, power
and frequency range.
Do not fail to hear this loudspeaker
to-day at your dealer’s—you will
be surprised !

it
Obtainable from
) Undy 8 pole d ic loud ker,
St O A your usual Dealer. in polished walnut cabinet.  The
* wal T . moderate—pricedspeaker
sred wainut@0/= Ak FOR DEMONSTRATION. ior the mott saciing re- 5.5 / -

Advertisements for ‘“ The Wireless Worll4'<are only accepled from firms we believe to be thoroughly reliable.
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TWO GREAT ACHIEVEMENTS

IN THE WORLD OF MUSIC

Gelestion W.5 Pick-Up incorporates Every new Celestion Instru—
an entirely new form of damping which ment sets a new standard in

1 th 1 foll h .

G i e A L R Sound Reproduction. Read
grooves of frequencies as low as 25 with i

the utmost ease. Record wear is practi- the details of the new

cally non-existent and the method of Celestion Pick-Up, the Pick-
damping is exclusive to the Celestion Up which gives an output ’%
Pick-Up. The truly remarkable re- hitherto believed unobtain- 4
sponse curve of 25 to 8,000 cycles gives able.

some indication of the marvellous
quality you can obtain. Ask your 2 ~
dealer to demonstrate. Price, complete f ,' A | )
with Tone Arm and quick (- f Celestion Loud-Speaker §

" . £3 15 a§ Model D.50 has been described ’
‘“needle-release’’ device oWel.e AN . as the Speaker which gives

Moving Coil results with no
trouble. Incorporates unique

5 ’ . features by which it responds to
= T/)e cz}ery Soul Of Muﬂc frequencies as low as 50 cycles as
] well as the highest harmonics |
3 of the violin. Beautiful cabinet ‘
= CE!—ESTION LIMITED, of modern design. Resistance {
[ Kingston-on-Thames. 750 ohms,  Prices: B
| London Showrooms : OAK MAHOGANY l
106, Victoria St., S.W.. £8 £8.8.0

GET THE
BEST

The BurTon BAKELITE
(Dielectric)y CONDENSER.
Entirely eliminates shorting and ensures
a perfectly clean contact with centre
spindle at all times. Supplied with
pointer knob, ounec-hole fixing. Two
capacities.

.003 and .005 0o Price 2{9 each.
7

The BurTon Valve
Holder.
Special Five Pin Type.
Suitable for A.C. Valves, ctc.
Price 1/3 each.

COMPONENTS
INTO IT

BurTon GOMPONENTS are designed ‘and built on sound scientific princi-

ples and can be relied upon to give the best results under all conditions. Ask
your dealer to show you BurTon CONDENSERS—BurTon TRANSFORMERS
—BurTon CHOKES—BurTon VALVE HOLDERS—CHANGEOVER SWITCHES, &c.

C. F. & H. BURTON, PROGRESS WORKS, WALSALL, ENG.

e o A rx: 'T, .
Mention of The Wireless World,” when writing Lo advertisers, will ensure prompt altention, B4

I T
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MAXIMUM POWER— |
MINIMUM WEIGHT

HIS exactly describes the FullO’Power

“Special,” designed expressly to give

“Power” battery service in Portable
form. Although necessarily restricted
in size, a Full O’Power “Special” is not
restricted in its capacity to maintain a
high, uniform flow of current and, there- I
fore, is pre-eminently the best battery
for any Portable Set.

FULL O’POWER
‘“ SPECIALS ”’

. . .y Weight ]

: Nominal | Intermediate | Dimensions Price
Sizg Voltage, | Connections. (inches) 1§§pr°§z' each. lﬁ

d s. d.

H.1 60 10-volt steps Bix5x3} | 4 8 9 0

H.2 108 9, o 9Ix5x 8L 8 0|15 0O
H.3 120 12, ., |8ix6§x3t 1 8 816 6 !

GRID BIAS BATTERIES
G.2 9 | 1%-volt steps 5x 153} 0 11 1 6
*G.4 18 I (I RIRRR 5x13x3 | 1 5] 3 0

*For National and Symphony Portable Sets.

WRITE FOR THE
FULL O’POWER
BOOCKLET

which contains
many, useful notes
for listeners, to- ]
gether with sizes
and prices of the
complete range of
Full O’'Power
Batteries.

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

B5  Advertisements for *° The Wireless World, ‘are onlv dccented froin firms we believe to be thproushlﬁ?v'reliahla
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HAS CHANGED THE FASHION
IN SPEAKERS ... for good!

LAMPLUGH
LEADS AGAIN

with this ALL-BRITISH
INDUCTOR
Dynamic

A ** Silver Ghost.
NATURALLY the BEST.

Chassis Complete, £3-10.

Manufactured under Farrand and Lekto-
phone Btandard Hopking Patents and
Platent Applications.

STEREOSCOPIC
REPRODUCTION

Evel:'yt instrument of an
orchestra reproduced with | "
amazing fidelity . . . clear . STANDARD £; -
distinct . . . easily’ separable (LY T 5 gﬁ
Speech portrayed with an
uncanny realism.

This Speaker has been
acciaimed in the Press as a
revolution in the principles of
radio reproduction—aill the
qualities of the finest moving
coil without its drawbacks .

no hum .. . no heat . no
electrically energised ¢¢ Pot.”

Sensitivity is such that we
guarantee adequate volume
with amazing quality off a
two-valve set using Power or
Pentode valve.

Give your sect a chance . . .
a real chance . . get
LAMPLUGH INDUCTOR

Dynamic SPEAKER . .. the
d{)ﬂ'erence will be lnstantly
obvious. When ordering,
ify t - “DE LUXE*'
R Rhe ey~ PRALISHE (8 INET 6 -10

Sold with a twelve months® guarantee.

\'. \ \ Ask your Dealer for
: \ { a demonstration.

. s P o
I INDUCTOR
m« DYNAMIC o=

SPEAKER &

//'//)/rm\\\\

S. A. LAMPLUGH LTD.,

KING'S RD., TYSELEY, BIRMINGHAM

Beottish Distributor : Mr, MICHAEL BLACK, 184, GEORGE BTREET, GLASGOW.

R —

PRECISION
CONDENSERS

for faultless finish

J.B. have concentrated for years
on ‘the manufacture of their
Precision Condensers and Dials.
The excellence of these products
to-day justifies this specialisation.

No one could glance at a J.B.
Condenser without being struck
by its beauty of fimsh and its
workmanlike appearance.. Closer
inspection shows all the accuracy,
careful thought and attention to
detail that have gone to make it
what it 1s.

There 1s a ]J.B. Precision Con-
denser for every purpose. The
J.B., Neutralising and Midget
Condensers are two instruments
LB.NEUTRALISING  of advanced design. Both are
CONDENSER characterised by their rigid con-
3/6 struction, efficient insulation and

low minimum capacity.

JB. MIDGET
CONDENSER
00025 - 5/9
002 - 5/6
00015 - 4/9
‘0001 - 4/6
00004 - 4/
000025 - 3/9

PRECISION INSTRUMENTS

Advertisement of Jackson Bros., 72, St. Thomas® 8t., S.E.1. Telephone: Hop 1837

- sur . . : :
Mention of “ The Wiveless World,” when writing to advertisers, ‘will ensure prompl atlention. B6

T B
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WITH THE

AC/Pl

' ¢ The ) There is no need fo use a directly heated
MAZDA AC/P' output valve in your all-mains set— with
CHARACTERISTICS : consequent risk of hum and the additional
Filament Volts < - .40 inconvenience of having to provide a sep-

Filamenf‘Amps (approx.) . . 1.0 LT windi e
Max. HT. Voltage . ., . 200 arate L.T. winding on your transformers. Use
Amplification Factor . 5 the ACJ|Pl —the finest output valve ever
RedEl AR e cex(chms) . 72,0004 develo éd for all-mains sets, a valve which

Mutual Conductance (mA[V) . 2.5 P LTS

gives a huge output at only 200 volt H.T.4

PRICE 17/6

RIEY:
THE EDISON SWAN ELECTRIC €O, LTD.
Incorporating the Wiring Supplies, Li blmg Engineering, Refriger-
ation and Radio Business a/b Bﬂm Thomson-Hoxnston Co,, Ltd,

1a Newman Street, Oxford Street, W.1 ‘ VA Lv E s

Radio. Division
Showrooms in all the Principal Towns

EDISWAN

LN Advertisements for ** The Wireless World " “are only accepted from firms we believe to be thoroughly reliabla.
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The Radlo of To-morrow

is here to-day

Peerless A.C.
Screen Grid 8

The new Peerless Screen Grid
LEight-is=undoubtedly the finest

H. ~ 1 . ., k . d value in A.C. operated radio sets.
h ‘Peerless 8 IS stoCKe The design and performance of
H h . 1 the Peerless is unchallenged and

L o embodies improvements which

by e up to date . lg d are years in advance of all other

1 d . 1 : ) l h types of radio receivers. Consider
Ciass ealers. t 1r0ug out the following outstanding units
of the Peerless Eight and consider

the country. Write to-day e EnagehonanElue hichagyou %
‘ =43,

for f[]ll details, 3 Screen Grid Radio Frequency. ~
Power Detector. Power Output. ™
Oversized Power Pack. Dynamic , ™
. Speaker Reproduction. Complete . Cogplc \\\
Wave Length Range 200-2,000 8, N
The Rothermel Corporation Ltd. Yoo rergth Range 200-2.000 I :”m’%n Wi
2 Sensitivity and Tone. Completely 179 Y kv ANy,
24, Maddox Street, London, W.1. shielded and A.C. operated. Illum- ?ou /e' ¥ e
’Phone: MIAYFAIR 0578/9. inated Drum Dial Tuning. Noise- i’a g\f‘;

Continental Sales Office: 27, Quai du Commerce, Brussels, Belgium. less Volume Control.

Another Lewcos Achievement

EWCOS engineers are occupied year in and year out on problems
I connected with the improvement of radio reception and this new
component—the L.F.T.3—is one of the most successful of Lewcos
achievements. It hasa Constant Inductance for different values of anode

®
currents.
With an ordinary transformer the inductance of the iwinding is consider-
ably different for varying- anode currents. In other words, the two The
halves of the low frequency wave are not amplified equally, introdiicing LEWCOS
marked distortion. Iftheinductance isconstant, however, asin the Lewcos sl
L.F.T.3, the amplification ___ i Peﬁdiﬁg
remainsthesame, irrespec- | . J e Ratio 1-3,
tive of sigaal siréngth. SR
Write for fully descriptive | =\ BomemaM Wooo,
leaflet, Ref. L.TV.T.3. ° Y | o A SR
j‘.“ merons na_ L BRL.
3 — - osre__AUZUSL 20Lh 1930

— 25 We lhave sub-
\g_“ mitted a_sample

e - = of the L.LF.T.3 to

[RCIARDARD KIRANSTORMER ) an  tndependent
. 1 34 Feq authority”  for

testing, the report
of which is gien
] . 4 [ 0 here.

_ D.C. Mitiamps |

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS
LIMITED,

Church Road, Leyton, London, E.10.
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TYPE 620

For use in radio circuits
where comparatively
small capacity is re-
quired. Arranged for
vertical mounting.

PRICES 1/8 to 3/-

TYPE 610
As 620, but arranged for
horizontal mounting.

PRICES 1/8 to 3/-

TYPE B775
Primarily designed for re-
sistance coupling, but suitable
for use in other circuits where
¢ comparativelylarge capacity,
capable of withstanding
several hundreds of volts, is

required.

PRICES 3/~ to 18/-

Use Dubilier Condensers
certain of satisfaction.

DYBILIER

DUBILIER CONDENSERCO. (1925) Ltd.,
DUGON WORKS, VICTORIA ROAD, N. ACTON, W 3.

and Dbe

Electric
Gramophone

Motor

for better
Music in the Home!

No winding
Just switch on!

Why keep on laboriously winding that clockwork
gramophone, when, with the aid of the B.T.H.
Electric Gramophone Motor, you can easily convert
it into a first-class electrically-operated instrument ?

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.

Costs only £3-3-0

from all high-class dealers.

The British Thomson-Houston Co. Ltd.

ELECTRICAL ENGINEERS AND MANUFACTURERS
Head Office - - - - - - - - Rugby
London Office - - - - “Crown House,” Aldwych
Works : Rugby, Birmingham, Willesden, Coventry, Chesterfield

s

EQ Advertisements for *' The Wireless World ** ave only accepted from firms we believe to be thoroughly reliuble.
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How’s this

for Selectivity!

The ¢ Wireless Trader” test reportf on the
GAM-BRELL A.C. THREE, said :—

“TOULOUSE, clear of LONDON REGIONAL, LANGENBURGH
clear of MIDLAND REGIONAL, KOENIGSWUSTERHAUSEN clear
of 5XX and RADIO PARIS, a feat not generall,r performed by a set
of this nature under these conditions of test.’

*“11 miles from Brookmans Park . . . it was possible to limit the
spread of both the London Regional and National'stations to 3 degrees
on a 100 scale. This, of course, represents extremely good selectivity
and sensitivity."

“The tone was Yound to be well balanced with a good bass response
and crisp high frequencies.”

The ¢ Music Seller’’ said :(—

~““With a little care and practice in tuning, some forty stations are to

be received at good strength.”’

THE GAM-BRELL A.Cc. 3 and 4 v. RECEIVERS
as tested by the above-journals,

Modern circuit gives
Reception of pro-
Many- British and

Special
Calibrated wavelength

Terminals, for pick-up.

These sets incorporate every possible refinement.
long range, good volume and perfect reproduction.
grammes in any room without the use of an aerial.
Continental programines are available when_an aerial s nused.
device gives hair-line to broad tuning at will.
chart makes tuning exceedingly simple.
Volume control on radio-and gramophone:

Al} -Electric * Three:

Write for full des-
criptive leaflet of
2%, Gam-brell All-
Electric Receivers.

JFor A.C.. £26 15 .
For D.C. £24 0
All - Electric Four:
ForAC. £33 0
For D.C. £27 0 |
Both in Oak or Mahogany

Cabinet,

"There are now three types of the famous
GAM-BRELL NOVOTONE

The full beauty of the bass notes and 1YPe S

the brilliance of reproduction when LorsStax_xdard pik-
using electrically recorded records, Tl;'pe H <
can only be obtained by placing a gop High resistance
Novotone in your amplifying circuit. pick-ups - £5
. Type J

Even in present-day recording there exactly as type S
are still serious losses which must be but having less
compensated for if realistic reproduc- amplification

tion is desired. £3 3s.

The NOVOTONE imparts to your records :

Full-bodied and true reproduction of the bass notes.
Appreciable brilliance of the higher notes,
An increase in general amplification.

Full descriptive Novotone Folder on request.

GAMBRELL RADIO LTD.,
6, BUCKINGHAM STREET, STRAND, W.C.2.

< |

o . [ 4 g.ﬁ’
Mention of ‘' The Wireless World,””

LITTLE- STORIES OF GREAT MOMENTS

/fs going-ifs going/

There ‘was gladness in some hearts and con-
sternation in many when Stephenson’s Rocket
started on its first perilous journey. Long em-
bittered critics were confounded and the habits
of a nation transformed. It was the complete
triumph of a lifetime spent in doing one thing
and doing it well.

It is this same spirit of ‘“doing one thing and
doing it well ”” which has, for years, been behind
all T.C.C. endeavour. That is why T.C.C. have
never made anything
but Condensers, and
that is why 7.C.C. Con-
densers are unmatched
—for accuracy and for
dependability.

One of the many types
is shown here. It is
the T.C.C. .0003 mfd.
Upright Mica Conden-
ser. Price 1/6.

e

TELEGRAPH CONDENSER CO., LTD;, N. ACION,

when writing to adverlisers, ‘will ensure prompt attention.
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 Creators of High Grade Precision Condensers
SHORT WAVE TUNING
REVOLUTIONISED BY SERIES GAP

ﬁ LWAYS first with essentially new developments since the infancy of

Radio. CYLDON marked a milestone with Log Mid-Line. Now Series

Gap; to revolutionise tuning on ‘low down’ waves, a double section

CYLDON -without pigtail or rubbing confact, with dead end plates and dead
centre spindle. The new tuning principle infroduced opens out the tuning
scale at 5 to 10 metres to broadcast simplicity and entirely eliminates

' condenser noises” Added to a mechanically correct design, superior
materials, construction and workmanship, the choice of a condenser -for

1 short waves is decidedly limited to Series Gap. Build with CYLDON,
It costs more, but many outstanding constructional features amply justify it.

List No. Max. Capacity - Min, List No Max. Capacity Min.

§G. 1 - .0001 000005 15'- $.G. 2 - .00025  .000012  19/6
S.G.15 . .00015 .000007 16/6 S.G. 02 - 00002 .000004  14/-
$.G. 2 s .0002 00009 18- Extension Handle outfit, 4/6 extra.

AlRiSpaced is bestr éou have
proved that. The CYLDON
Diffzrential Condenser’ (illustra LlstNo Capacity each half,
ted in inset) is the only air Dif - 0001 R I
dielzctric differential. Well worth Dif. 2 - 00315 - 86
the extra cost,.too. Dif. 3.  « 0302 - 96
. SYDNEY S. BIRD & SONS LTD. CYLDON WORKS, ETeﬁ!eI: N
e
SARNESFIELD ROAD, ENFIELD, MIDDLESEX. 9?)71/2

For the second year in sueccession, the
FERRANTI MOVING COIL SPEAKER
has been selected as the best in the
‘““ Wireless World ”’ Olympia Show Ballot
for ‘“Loud Speakers of all types.”

Chassis only, as shown, £9 : 10 : 0.

Also available in Table and Pedesial Cabineis in Oak,
Mahogany and Walnut, and a Table Model in Rexine covered
Metal Case. Ask your dealev or wrile for descriptive pamphlet.

ERR

Moving Coil MAGNO- DYNAMIC SPEAKER%

FERRANTI Ltd., Head Office'and Works, HOLLINWOOD, LANCS: LONDON : Bush House, Aldwych, W.C.2

BIX Aduvertisements for ** The Wireless World *' are only accepted fromn firms we believe to be thoroughly reliablz
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LYE EFFICIENCY

: : FOR THE FINAL STAGE OF THE A.C. ALL-ELECTRIC
g». @ @ n RECEIVER —MARCONI ML-4, an indirectly heated
v : output valve of exceptional efficiency, combining an

amplification factor of 9 with an impedance of only 3,000
E = ohms—mutual conductance 3.0 M.A/VOLT. ML-4 pro-
vides a stage magnification which hitherto has only been
possible with valves of much higher impedance; at the 1

same time its undistorted output is ample for most
requirements. |In.construction it retains the essential .
features of all Marconi A.C. valves—lasting emission,
SCIENT'FIC permanency of characteristics, special mesh anode and
exceptional vacuum. ML-4 is the ideal output valve for
FACT most A.C. Receivers. ITS DEPENDABLE EFFICIENCY
HAS BEEN PROVED BEYOND DOUBT—MARCONI
ML-4 IS ALL BRITISH—AND COSTS ONLY 17/6.

CHARACTERISTICS.
Amp. factor—9 | Fil. volts.—4.0
Impedance—3,000 Ohms Fil. amps.—1.0
Mut. Conductance—3.0 MA/V. Anode Volts—200 max.

MARCONI ML-4—THE FOREMOST INDIRECTLY HEATED
OUTPUT VALVE FOR A.C. RECEIVERS—PRICE 17/6

Marconi Valves are used by The B.B.C., Imperial Airways,
EXPERT Croydon: Control Tower, Metropolitan Police, Trinity
House Beacon Stations and Lightships, Empire Wireless

APPRECIATION Communications, Large Passenger Liners, &c., &c.,

because of their longer life—clearer tone—greater range

and volume.
PUBLl C A letter typical of many received regarding the
splendid service given by Marconi Valves :—
APPRECIAT'ON “On May Ist, 1924, | purchased two of your valves—
Z-Vﬁh: General Purpose Type, costing at that time 21 /-
each.

These valves have been in daily use ever since, and
to-day are giving me fine resuits. | have also another one
bought three years ago, and these three are working on
a P.W. Magic 3 set which | constructed a few weeks ago

Your notice re long life attracted my attention,

and | thought how true it was, as | have found it out
: myself. . . . The volume and selectivity are wonder-
1) ful, considering | have no Power Valve in my set.”
e W. S. R,, Swansea.

MNARCON

THE YALYE THE EXPERT USES

Mention of ** The Wireless World,”” wlh;’l"writing to advertisers, will ensure prompt attention. B 12
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Circuil Diagrars and Service

T a time when so much interest centres around the
problem of what is the best means of ensuring
service in connection with the sale of wireless sets,

we think it an opportune occasion for raising a matter
which, in our opinion, has a most important bearing on
this intricate subject.

There was a time, happily now past, when wireless
was such a mystery that sales of a receiver could be
enhanced by advertising that it incorporated a ‘‘special
patented circuit.”” The more mysteriously new or
unusual the circuit, the more likely the receiver was to
attract public interest. But thé secrets of circuits can
no longer be used as a stimulus to sales, and this out-of-
date policy has led to the practice of withholding from
the purchaser of a receiver the circuit diagram. As
a result the owner of a set is often unable to carry
out simple tests for himself if anything goes wrong, -and
the local - service agent—unless he is -intimately
acquainted with the particular
receiver —may actually spend

that, having once purchased a set, he could, with the
expenditure of time and trouble, obtain the circuit even-
tually for himself, either by tracing it out or by getting
an expert to do so for him.

We believe that an important step towards reducing
service troubles would have been taken if manufacturers
agreed to include a detailed circuit diagram with every
receiver sold.

After all, what possible purpose can be served by
w1thholdmg this information? If a manufacturer is
afraid that a competitor may copy his design, he is cer-
tainly not safeguarding himself by declining to supply
a circuit diagram, for any manufacturer who desires to
copy the design of another will purchase a set -for himself
and an hour or two in his laboratory will serve to disclose
everything ‘connected with that receiver on which he
desires to be informed. ‘

This reticence in supplying circuit informatiorr is
peculiar, we believe, to British
manufacturers. In America cir-

hours in tracing out the circuit of
a modern complicated receiver
before he is in a position to begin
to tackle a correction or repair
mtelligently.

We see no reason why a set
manufacturer should disclose to
all and sundry in his leaflets and
catalogues the circuit diagrams of tn
his sets if he prefers to withhold
this information, but surely the
purchaser of a receiver has the
right to expect that the manufac-
turer will communicate to him
the nature of the circuit, seeing

In This Issue

“ THE WIRELESS WORLD " BAND-PASS
SUPERHETERODYNE.

PRE-SELECTION.
GURRENT TOPICS.
“VOUS VENEZ D'ENTENDRE.”
BROADCAST BREVITIES.
UNBIASED OPINIONS.
PICTURE ANALYSIS AND TELEVISION.
‘ LABORATORY TESTS.
CORRESPONDENCE.
READERS' PROBLEMS.

cuit diagrams are supplied and
are regularly -published without
the least reserve, and the position
is the same with most of the
established manufacturers on the
Continent of Europe.

We would strongly urge that
manufacturers. should at once de-
cide upon a policy of including
the circuit diagram with every
receiver sold, the circuit to be
securely affixed -to the receiver
on the inside of the lid of the
cabinet, or some other convenient
permanent position.

®aw
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SPECIFICATION.

A selective frame aerial receiver embodying the
supersonic helerodyne principle.
Battery-operated but an H.T. eliminator can be employed.
Band-pass tuning for the 1.F. amplifier.
Provision made o receive the local programme on three
valves using an H.F., detector and penlode circuit.
Screen-grid valves employed in H.F. and 1.F. amplifiers
also for the first detector. '

Leaky grid second detector followed by 7 : 1 transformer
to a pentode output vaive.

Ju s Waveband switching.
The problem of selectivity i s

of the twin trans-

mitters at Broekmans
Park it has become evident,
at least to the Londoner,
that the most difficult prob-
lem confronting the listener
is that of attaining selec-
tivity enough to enable sta-
tions other . than the two
““‘locals’’ to be heard with-
out interference.

can be approached from

several different angles. If a full-sized aerial is used in
conjunction with a set employing three or four tuned
circuits in cascade, loss of sidebands becomes excessive
before even moderate selectivity is reached. If a band-
pass filter is used to avoid this defect, the total number
of tuned circuits becomes considerable.

NOVEMBER sth, 1930.

A lLong=Range Frame=Aerial Receiver.
By A. L. M. SOWERBY, MSc., and H. B. DENT.

If, as an aid to adequate
selectivity, the full-size aerial
is dropped, and a frame
aerial substituted for it, most
of the difficulties disappear,
for, we no longer have such
overwhelming power de-
livered to the set from the
local stations. It thus be-
comes reasonably easy to cut
them out. To set against
this, however, we now re-

............................................................... quire very considerable high-

frequency amplification to
make the more distant stations audible. In practice, two
or three stages will be found necessary, unless, of course,
we are prepared to push reaction beyond the limits set by
the requirements of good quality. Such high overall gain
as is required when using a frame aerial makes it once
more necessary to resort to the most meticulous care in
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Simplified circuit diagram': details of the switching have been omitted.
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Complete circuit diagram. Values are as follows: C;, Cj Cj,
0.0005 mfd; C,, 0.0001 mfd; C,, C.17’ 0.0001 mfd; C;, 0.0002 mfd;
G;, Cg, Gy, Gy, Cpgy Ci50 Cors 1 mfd; Cyz, Cygy Coy Cyiy Capy 2 mfds ; Cay,
-+ 0.0005 mfd; Gy, 0.001 mfd; Cyy, Cyy,.0.001 mfd; Cig, 0.0003 mfd; R,
G.B.oje 30,000 ohm. potentiometer; Ry, 25,000 ohms; Rj, Ry, Rg, Rg, 1,000
= ohms ; R; Ry, 0.5 megohms; R;, 50,000 ohms; R;;, 30,000 ohms
| "1 Lg L4 tapped at 20,000 ohms.
L1
screening—no longer for the sake of selectivity, but in the-way precautions. The receiver here illustrated
order to make the set stable. : reaches this standard—can, indeed, be made to exceed
By making use of the superheterodyne principle the it—when the directional properties of the frame aerial
extremely high standard of selectivity here suggested as  are used to help it. Nevertheless, it makes use of quite
desirable can be attained without the use of any out-of- sketchy screening, and has but three tuning controls.
LIST OF PARTS.
2 Variable condensers, 0.0005 mfil. (J.B, Double Thumb Gany). - i 2 Grid leaks, 0.5 megohm (Ediswan). ‘
1 Variable condenser, 0.0005 mfd. lefl hand with vernier thumb 4 2 Porcelain qrid leak holders (Bulgin). ;
control drum dial (J.B., with No. 2 control). 1 FPixed condenser, mica, 0.0001 mfd. (T.C.C. upright.type). : |
6 Valve holders (Burton Midget). d 1 Fized condenser, mica, 0.0002 myd. (T.C.C. upright tyne). 8
4 1 H.F. choke (McMichael Binocular Junior). ] 1 Fized condenser, mica, 0.0005 mfd, (T.C.C. upright type). g
1 U.F. choke (Burndept). 1 Fized condenser, mica, 0.001 mfd. (T.C.C. upright type). :
2 H.F chokes, iron-cored (Wearite H.F.0.), 1 Pized condenser, mica, 0.0001 mfd. (Graham Farish Parvor).
1 L.P. transformer, 7 : 1 {Ferranti AIF6). 1 Ebonite 6-ribbed former, 2}in. dia., Gin. long (Becol No. 2). : |
1 L.F. choke, 30 henrys (R.I. Hypercore). 2 Semi-fizred condensers, 0.001 mfd. (R.1. Varicap No. 5). : |
2 8.G. eells, 0.9 volt (Siemens). ‘1 Semi-fived condenser, 0.0003 mfd. (R.I. Varicap No. 3). 8 |
7 Fized condensers, 1 mfd. 400 volt D.C. test (T.C.C.). 1 Semi-fized condenser, 0.0001 mfd. (R.I. Varicap Ne. 2). : ‘
5 Fized condensers, 2 mfd. 400 volt D.C. test (T.C.C.). 1 Pair Brackets, 4in. (Magnum). E ‘
4 Decoupling resistances, 1,000 ohms (Wearite). 10 Terminals (Eelex).
1 Resistance, 30,000 okms, tapped at 20,000 ohms (Coleern, Colverstat). 1 Terminal strip, 18in.x 13in. &
1 Resistance, 25,000 ohms (Colvern, Colverstat). 1 Screening box, G}in.x 6kin. X 6in. (Magnun). 3
1 Resistance, 50,000 ohms (Colvern, Colversiat). . ) 1 Sereening Loz, 4%in. X 63in. x 6in. (Magnum), . 5
1 Wire potentiometer, 30,000 ohms (Claude Lyons, Clarostat). 2 oz. each Nos. 28, 34 and 38 D.S.C. wire. 3
1 Suwitch, 4-pole change-aver, lever pattern (Utility W.14714). 2 oz. No. 28 D.C.C. wire.
1 1 Switch, 3-pole change-over, lever pattern (Utility W.147/3). 4 2 0z. No. 30 enamelled wire. i
1 Grid bias battery, 4% volts (Siemens). Wood, screws, systofiex, wander pluges,-ete. §
1 °Grid bias battery, 16% volls (Siemens). oy
1 1 Sivitch, 3-point direct indicating (Gripso). L) Approximate cost (excluding valves), £13.
In the “ List of Parts” included in the deseriptions of TIHE WIRELESS WORLD receivers are detailed the components actually used by
the designer and illustrated in the photographs of the instrument. ‘Where the designer counsiders it necessary that particular components :
should -be used in preference to others, these components are mentioned in the article itself. In all other cases the constructor ean use his L
discretion as to the choice of eomponents, provided they are of equal quality to those liste:dl and: that he takes into consideration in the :
dimensions and layout of tlie set any variations in the size of alternative components he may usc.
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Band-Pass Superheterodyne.—— y
~ Those who have forgotten how a superheterodyne
works are referred to a recent article (The Wire-
less World, October ist, 1930) in which the ‘basic
principles of this much-maligned instrument are dis-
cussed. In the present receiver the intermediate fre-
quency is about 30 kc., and not 100 kc., which was the
figure assumed for purposes of example in the article
mentioned. This low intermediate frequency was chosen
for the sake of the higher selectivity which it makes
possible. Two stations transmitting on  frequencies
differing by 20 ke. will still be separated by 20 kc. after
the frequency-changing process has taken place. Since
20 kc. is a small percentage of 1,000 kc., it will
be difficult for a tuned circuit to differentiate
between the two stations if they originally
transmit at about that frequency; the same
20 kc. is a very big percentage of the inter-
mediate frequency. We may wish to listen to a

W

-NOVEMBER 5th, ‘1930.

of the fact that we really need to listen to a whole band
of frequencies, but it does give an idea, even if an
exaggerated one, of the enormous gain in selectivity
conferred by the adoption of the superheterodyne
principle with a very long intermediate wavelength.
The circuit adopted for the present receiver is unlike
the conventional superheterodyne in several respects.
The first valve is a high-frequency amplifier of usual
design, -intended to give the signals a preliminary
““boost”* before they reach the frequency-changer. It
also completely removes ‘‘ second-channel *’ interference
(except, of course, from the local station), and makes it
possible to obtain high enough amplification with only
a single intermediate stage, so that
noise derived from the -oscillator is
not amplified enough to become
audible. Finally, it ensures that if
— any long-wave interfer-
A ence is picked up by the

Three-quarter plan view with covers of screening boxes removed. Note the method of mounting the I.F. band-pass transformer.

station on 300 metres, but may suffer interference from
a station on 306 metres. Separation will be,a matter of
difficulty. By using a frequency-changer, followed by
a 30-kc. amplifier, the interfering station is given as big
a proportional separation from that which we wish to
hear as if we had banished it entirely from the broad-
cast waveband and compelled it to transmit “on 900
metres. This comparison is not strictly fair, on account
® g

frame from commercial telegraphy stations, this shall
not be passed on to the intermediate amplifier, and,
conversely, allows the set to be connected to a small
aerial if desired without making oneself a nuisance to
others by radiation from the oscillator. It is thought
that this list of advantages is formidable enough to-com-
pensate for the extra tuning control involved by the
fundamental H.F. stage.

T B0
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Band-Pass Superheterodyne.—

For first detector a screen-grid valve, adjusted to act
as anode-bend rectifier, has been chosen. Justification
for this departure from precedent is found in the fact
that the frequency-changing stage as a whole amplifies
some 30 to 50 times. Users of triodes have usually

Details of the screening box for the L.F. transformer, the first.
G. valve cover and the vertical shleld.

implied, if they have not stated, that a loss at this point
is to be expected.

The Lz1o valve used as oscillator ‘has an untuned
grid coil, and a tuned plate coil, since it is found that
harmonics are less prominent with this arrangement.
The anode current of this valve, which, if uncontrolled,
is liable to run up to fantastically high values, is limited
by a series. resistance between the valve

Wireless 515
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a Ferranti AF6 transformer, to the pentode which is
used in the output stage. The combination of parallel-
fed transformer and pentode gives ‘an accentuation of
high notes which approximately compensates for the
suppression of sidebands by the frame aerial; and so
renders the use of a  band pass filter at this point

- unnecessary.,

The receiver is primarily intended to be used with a
centre-tapped frame, the whole of which is tuned, while
half only is connected across grid and filament of the
first valve. This has the dial advantage of making the
frame very sharply directional, thus rendering the
elimination of the local station much easier, and of
cutting down to an absolute minimum any interference
from electrical machinery in the neighbourhood of the
set. Nevertheless, where electrical machinery does not
interfere, there is no reason why a short indoor aerial
and a tuning coil should not replace the frame if so
desired.

Local Station Reception.

The circuit diagram of the set is very considerably
complicated by the presence of two switches; with the
aid of the foregoing analysis, however, the main outlines
of the circuit should not be difficult to follow.

Of the two switches, one is the usual wave-change
switch. In the grid circuit of the first detector a loading
coil is used for long waves ; the oscillator couplers for the
two wavebands are completely independent.

The remaining switch converts the set into a perfectly
ordinary three-valve receiver (H.F.-detector-pentode)
with which to receive the local stations, the oscillator
valve then acting as grid detector. The usual accusation
of losses due to switching in high-frequency circuits can
quite justly be made against this arrangement; it is
thought, however, that any inefficiency due to the switch-

and H.T.+ to about 2! milliamps.
Oscillations are fed into the grid circuit
of the first detector by a pick-up coil in
the usual way.

The coupling between the first detector
and the single I.F. valve is made by a
long-wave band pass filter of suitable
design. The two parts of the filter are
tuned by semi-fixed condensers to give
the response curve required, and when
once this has been done the filter need
not be touched again.

The intermediate-frequency valve is a
screen-grid valve, coupled to the second
detector (a triode) by a McMichael Junior
Binocular H.F. choke, which, with the
addition of another semi-fixed condenser, |
forms a tuned-anode circuit.

The second detector is another L21o,
valve, working as grid-circuit rectifier,
supplied, for the sake of good quality,
with as great an anode voltage as is economically pos-
sible. It is followed by a two-stage low-pass filter to
remove the long-wave component of the anode current,
the audio-frequency component being passed on, through

B 17 . e
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‘Details of the wooden frame giving the principal dimensions; note the supports

on the underside for the large grid battery.

ing is as nothing compared to the inefficiency of using
six valves to receive the local station.

The receiver therefore combines two sets in one—
there is a simple- receiver for local-station work; while

~
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Band-Pass Superheterodyne,— 2

the flick of a switch converts it into a long-range receiver
of exceptional selectivity for picking up more distant
stations. In either form it covers both-the usual wave-
bands.

The presence of the switch has raised the minimum
capacity across the second tuning condenser to so high
a value that a 0.0005 mfd. tuning condenser has to be
used to cover the 200-600-metre band. Edgewise drums
are provided for both frame and H.F. tuning, there being
a trimmer across the frame condenser to permit of
matching the two circuits. This done, the set, even when
all six valves are in use, has virtdally only two tuning
controls. The third control, the oscillator tuning, has a
slow-motion drive, as the tuning of this circuit is neces-
sarily very sharp. ‘

Of the remaining controls on the panel one is a volume

control. This operates by
varying the voltage applied
to the screening grid of -the
fundamental H.F. wvalve,
and therefore can be used as well with three valves only
as with the full six. The superheterodyne part of the
receiver works ““all out”” whenever it is in use. No post-
detector volume control is fitted, for the second detector
can only just supply the pentode with the signal voltage
it requires before it is itself overloaded. For the same
reason it is vital to use the high-ratio L.F. transformer
[ "

oot
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specified and to have a pentode, and not a power valve,
in the last holder.

The ““On-off*”” switch, besides controlling  the
filaments, breaks the H.T. return lead in order to cut
off the current drawn by the potentiometer supplying
the various screening grids, which would otherwise inflict
a continuous draim on the batteries.

The total consumption of the set was found to be 22
milliamps at 160 volts with the particular set of valves
used for test; this is not too much for dry batteries of
large capacity, and is easily provided by H.T. accumu-

lators. It can be reduced, if necessary, by using a-

pentode of lower current consumption—and hence with
less power output—than the Marconi PTz24o, which was
the writers’ choice. The set is run off a single voltage,
the necessary voltage controls being provided within the
set. In addition, there is sufficient decoupling to permit

s
R

R

e s

Rear view showing position of the I.F.
transformer, the I.F. valve and the
oscillator valve and condenser.

the use of any eliminator capable of delivering the neces-
sary current; no decoupling or voltage dividing resist-
ances need be incorporated in the eliminator. A separate
H.T. terminal is provided for the oscillator in case extra
smoothing may be needed for this valve, which is the
most sensitive to hum. In normal use this terminal will
be strapped to the main H.T. terminal. :
B 18
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Band-Pass Superheterodyne.—

Two points, of interest to the prospective builder of the
set, have been particularly kept in mind throughout the
design. Perhaps the more important of these is that
special care has been taken to eliminate stray reaction

Wireless
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fication between frame and loud speaker is in excess of
a_hundred million times, the receiver may be built with'
complete confidence by any constructor who has handled
a set tontaining a high-frequency stage.

The second point is that the special coil-assemblies
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Drilling details of the front panel and the terminal strip. Sizes of holes are as follows:
countersunk for No. 4 wood screws;

effects. As a result, the set is very easy to reproduce,
for it does not depend for its efficiency upon small stray
couplings or the characteristics of individual valves.
Although, at a conservative estimate, the overall ampli-

A, in. dia.; B, 7/32in. dia.; C, {in. dia,;
D, {in. dia.

inseparable from a superheterodyne have been reduced
in number as far as possible, and those which could not
be eliminated have been made cheap and very easy to
assemble. (To be concluded.)

THE ‘practice of using a
variable instead of a
fixed potentiometer for
supplying the auxiliary grid
of an’S.G. valve is becoming increasingly common. A
common practice is merely to connect a special power
potentiometer having a value of about 50,000 ohms across
the source of H.T., the auxiliary grid of the valve being
connected to the slider. The danger of this, however,
is that it is very easy to apply the full voltage of the
eliminator to the screening grid. Not only is this detri-
mental to the valve, but it 1s totally unnecessary, since
the requirements of the screening grid in the matter of
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ADJUSTING SCREENING GRID
POTENTIAL.

voltage are rarely more than
half, and sometimes less
than one-third, the require-
ments of the plate. It is an
excellent idea, therefore, always to connect in series
with the positive side of the potentiometer a fixed resister
which is equal in resistance value to that of the poten-
tiometer. Apart from its function of preventing toc
high a voltage value being applied to the auxiliary grid
of the valve, this arrangement enables the potential
of the screening grid to be adjusted more easily, since
the variation of voltage for a given movement of the

“slider of the potentiometer is obviously halved.
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———RE-SFL FCTION -~

How to Prevent Cross=modulation with the Screen=grid Valve.
By W. I. G. PAGE, B.Sc.

ANY readers will probably have found that there
M exists with the screen-grid valve in certain
- circumstances a form of interference which was
not experienced with the neutralised triode. A faint but
irritating background of music or speech may mar the
reception of a foreign transmis-

potential, the anode voltage swings well above and below
the actual pressure applied, and the anode current
changes in sympathy. The cycle of events can be
critically examined by drawing a straight line across the
anode volts/anode current curves of the valve. By

Ohms Law R = —E—where R can

sion, the unwanted signals being ASHORTCOMING of 1hescreengr1valve C

traced probably- to a high-
powered station many kilocycles
away—so far away, in fact, that
the trouble can hardly be ac-
covnted for by ordinary lack of
selectivity. Adding tuned H.F.
stages which increase selectivity
does not always reduce this
type of interference, so. that
we must search for some cause
other than damping due to' low
dynamic resistance.

As the phenomenon is only met with where the first
valve in a set is of the screen-grid variety it will be as
well to examine what happens when the grid and plate
circuits of such a valve are tuned to a transmission. At
resonance these circuits behave as pure resistances, and
for the present discussion we need only consider the
effect of the plate circuit—the grid circuit being looked
upon as a necessary arrangement to produce volts for
the grid of the valve. When a signal is received, three
important things take place in an amplifying valve.
The grid voltage swings equally on either side of the bias

which is not always appreciated is ifs in-
ability with ordinary tuned circuits to accepl
signals larger than a small fraction of a volt
without introducing a peculiar form of inter-
ference known as cross-modulation. While a
pre-H.F. volume confrol does much to mitigate
the trouble, of primary importance is the selec-
tivity of the first tuned circuit. It is shown
that a resonance curve of rectangular form such
as that of a band-pass filter is highly desirable
for this circnit. The more efficient the inter-
valve . coupling the greater is the tendency

towards cross-modulation.

represent the dynamic resistance
of the tuned plate circuit at reson-
ance and E and C the necessary
change of voltage and current.
To represent, for instance, a tuned
circuit. of go,000 ohmsrather
better than a good plug-in coil,
say a Iiin. solid wire coil -we
must draw a line to embrace a
change of 160 volts and 1.65 mA.
for 160/0.00165 amp. = 0,000

ohms approximately. - Such a line
—known as a ““load line’’—is drawn in Fig. 1 and
marked AOB. Similarly. a load line of 200,000 ohins for
a really efficient 3in. coil is plotted as COD.

To trace out the cycle in the case of the valve whose
characteristics are-given in Fig. 1—one of the latest A.C.
screen-grid’ valves—we must make the load lines cut the
operating point O, which is the normal point of bias
(=1.5 volts) and the maximum H.T. (200 volts) under
static conditions. Let us now assume that a signal of
one volt is applied so that the grid swings to —2 volts
on the right and —1 volt on the left—it must not trespass
beyond the latter point because grid

current begins to flow when the grid is

35 - T

=ar ' nearly one volt negative in the valve

-EBg=-1

under discussion. The working cycle is

\

given either by AOB or COD, the first

for the ‘‘poor’’ coil of go,000 ohms

and the second for the ‘“ good "’ coil of
200,000.0hms. Clearly, the poor anode

coil gives fairly linear amplification, for

Wi
.
N
S
3

AO is nearly equal to OB,. so that the

anode voltage change is nearly propor-

tional to the grid voltage change. With

the good coil OD is nearly twice as long
as CO, and for a grid swing of } volt

Egm-2

either side of the bias point the anode

ANODE CURRENT IN MILLIAMPERES

voltage change would be anything but

proportional-—one half-cycle would be

amplified much more than the other,

100 0 200 750 & 300
ANODE VOLTS

E50m which would result; of course, in rectifi-
cation. To find out the grid swing along
COD giving nearly linear amplification;

Fig. 1.—By drawing load lines across the anode volts/anode current curves of one

of the latest screen grid valves it can be seen that for a given signal input, recti-

fication and hence cross-modulation gets worse as the anode tuned circuit gets

more efficient. The line AOB representing a tuned intervalve coupling of 90,000

ohms at resonance shows.only slight rectification, while COD for a low-loss circuit
of 200,000 chms would give serious rectification.

e

Eg—1.4, Eg—1.6 volts, etc.,. would
have to be plotted, -but an estimate
shows the figure to be {; to 1 volt.
The deduction is that with an efficient
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Pre-Selection.—

intervalve coupling’ following a screen-grid valve the
input may have to be reduced to a small fraction of a
volt, otherwise rectification ensues. If'a poor anode coil
is used there is less chance of trouble from this cause,
but a greater number of stages must be employed to make
up for lost amplification.

Rectification per se is likely to cause distortion, but
there is a more obscure effect due to the voltage
developed in a moderately unselective aerial circuit by a
powerful station differing in wavelength by many metres
from the station it is desired to hear. Let us consider
Fig. 2, where a typical resonance curve XYZ is given
for the aerial circuit L. The skirts X and Z may extend
to 60 or more kilocycles either side of the tune point, and
it is possible that a powerful station Z, 50 kilocycles
away, may develop a large enough fraction of a volt

The input coupled circuit of ¢ The Wireless: World Four'’
which functions as an efficient pre-selector. The valve and
coil screens are not shown,
grid swing to cause rectification, the resulting low-
irequency impulses will modulate the H.F. carrier of the
station being received, -and interference known as cross-
modulation or secondary modulation will appear. This
explains the form of apparent unselectivity referred to at

the beginning of the article.

The curvature of the anode volts/anode current
characteristics of a triode is in the opposite direction to
that of a screen-grid valve, so that the load lines follow
a path of more linear amplification the better the anode
coil ; furthermore, larger grid swings generally are pos-
sible without rectification. Before discussing methods
of combating the evils of-cross-modulation in the receiver
the suggestion is put forward that valve manufacturers
should try to prevent the flow of grid current on the
negative side of zero grid with S.G. valves. This,
together with" a -general reduction of A.C. resistance,
would help to minimise unwanted rectification.
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The first thing that would suggest itself to the designer
of an S.G. set is a pre-H.F. volume control to cut down
the response to the unwanted station to such small limits
that rectification does not occur. It may often happen,

VOLTAGE

1
i
)
t
|
!
1
}
1
i
)
|
i
1
0

60 - 50 ~ 40 30 20 10 0 10 20 30 40 5660
KILOCYCLES OFF TUNE |

Fig. 2.—The voltage developed on the grid of the S.G. valve

by Z, a station 50 kilocycles away from resonance may be

sufficient to cause cross-modulation when the response curve

of the input circuit is like XYZ. If the pre-H.F. volume con-

trol is adjusted until all traces of cross-modulation disappear

it is possible that the voltage developed by the desired station
will have become excessively small.

however, that to do this the wanted station, which,
perhaps, is a distant one, may be reduced so much in
signal strength as to require a wasteful extra number of
amplifying stages, in which valve noise may become
troublesome. When it is realised that the signal from a
Regional station may develop up to 8 or g volts across
the first tuned circuit of a receiver used with an outside
aerial a few miles from the transmitter, it will be obvious
that a pre-H.F. volume control is essential to prevent
ordinary overloading, but, alone it is not necessarily a
sure cure for cross-modulation.

From the foregoing it is, therefore, of primary import-
ance that in the selectivity scheme of a modern receiver
special attention be given to the first tuned circuit. There
must be no tailing off in the resonance curve as in Fig. 2,
otherwise rectified voltages may appear from unwanted
stations 30, 40, 50 -or more kilocycles away. The
response curve of this circuit must have the minimum of
skirts and approximate to the dotted rectangle (see Fig.
2) embracing but 10 kilocycles. This is only possible

(]
L}

e
INPUT .

CUTPUT

'

Fig. 3.—W!Ill it come to this ? A pre-selection band-pass filter

with four ganged condensers. The mixed capacity and induc-

tive coupling ensure a constant rectangular resonance. curve
over the waveband.

with a coupled circuit, the simplest form of which is the
two-member band-pass filter. The overall selectivity of
a screen-grid receiver is not determined entirely by the
number of tuned circuits or by their efficiency, but to a
great extent by the behaviour of the first circuit or pre-

S
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Pre-Selection.—
selector. If cross-modulation occurs in the first circuit
any number of highly selective high-frequency stages
will not help. An efficient pre-selector is also necessary
to combat the evils of beat interference.?

The writer does not wish it to be inferred that all
screen-grid sets without input band-pass filters must

suffer from cross modulation. There are localities Régional scheme develops, and it may be necessary to |
where quite modest aerial circuits suffice, but with the consider input filters with -three or four members (see
increasing congestion of the ether the harmful effects Fig. 3), for the greater the number of coupled circuits
of rectification are bound to be met sooner or later unless  the more nearly is the ideal rectangle approached. The r
the response of the first tuned circuit is kept within succeeding intervalve couplings would need to be of {
certain defined limits. It is undoubtedly important to only small dynamic resistance, for the whole of the

see that any adjustable voltage controls which may be
! See note elsewhere in.this issue entitled « Beat Interference.”

NOVEMBER 5th, 1930.

included in the first screened valve circuit are only used
to obtain optimum working conditions, and not fo pre-
vent " instability by overbiasing or unduly reducing

screen volts. Either of these causes greater curvature

in the valve characteristic. with consequent increased
chance- of rectification.
Pre-selection will become increasingly important as the

necessary sclectivity would have been obtained in the
aerial circuit.
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Transmitters’ Notes,

International Short-Wave Radio League.

In our issue of July 20th we drew
attention to a society of short-wave
listeners that had recently been formed in
U.8.A. with its headquarters at Jamaica
Plain, Boston, Mass, and we can now
state that & KEuropean branch of this
League has been established, with offices
at 105, Lord Street, Southport, in charge
of Mr. M. Barnett, The official builetin
will be published monthly, and a speci-
men copy will be sent free to those in-
terested if they will send in their names
to the European headquarters.

Dooa

28 Megacycle Transmissions.

Mr. D. W. Heightman (G6DH) is trans-
mitting from Clacton-on-Sea on 10 metres

at 11.00, 14.30 and 16.00 G.M.T., using a
DET1 8. W. valve with -a self-excited cir-
cuit and coupled by a two-turn coil to the
end of a horizontal aerial 20 metres long,
i.e., the aerial is voltage fed and working
on its fourth harmonic. Communication
has heen established with -Finland,
Northern Rhodesia, and Egypt, and
reports received from the Azores, South
Afvriea, Traq-and the 9th district of U.8.A.
0000
Short-Wave Experiments.

Mr. H. E. Whatley (G2BY), 37, Pad-
denswick Road, Hammersmith, W.6, who
is one of the enthusiastic group of short-
wave. workers in the western district of
London to which we drew attention in
our issue of March 12th, asks us to state

S-metre waveband almost every Sunday
between 14.00 and 15.00 G.M.T., and will
we.come reports. He keeps up regular
schedules with G20L, G6XN, G6WN,
G20W, and G6CO on 5.26 metres.

He 31s also evperimenting on the 20-
metre band, and will be interested to learn
up to what distance his ground-wave is
audible.  He will therefore bhe grateful
for reports from listeners within 150
miles’ radius of Hammersmith and oat-
side the London area.

O0ocoo
Beam Tests by PCJ.

Tiie new beam aerial at the Philips
short-wave station in Eindhoven, Hol-
land, mentioned in “ Current Topics *' on
October 15th, is favourubiy reported on

every Saturday at 14.00 and on Sunday that he is transmitting regularly on the by listeners in the neighbourhood of

Colombo. In the bulletin of the Radio

Club of Ceylon for the week ending Sep-
tember 27th a listener stated that signals
on Seplember 24th, at about 10 p.m.
(Ceylon time), when transmitted by the
beam (B) aerial were very strong, and
overloaded his loud speaker, but when
PCJ switched over to their normal aerial
(A) a decided decrease was mnoticed, and
the signals gradually faded out. -An-
other listener 70 miles east of Colombo
found the strength of PCJ on aerial B
greater than that of the local station, A
little fading was noticed, but even with
‘his aerial cut out the signals were still
faintly audible.
D0J0

Another W.A.C. for Telephony.

Mr. F. R. Neill has been awarded the
W.A.C. °’Phone Certificale of the
I.A-R.U. for working all continents on
telephony from his station GISNJ at Bel-
fast. This was the first amatenr trauns-
mitting station licensed in Northern Ive-
land, and the first in Ireland to gain the
W.A.C. certificate for telephony, though
it has previously heen gained in Great
Britain by Mr. H. L. O Heffernan
{GEBY), whose station is in Croydon.

nooo

New Call-signs and Addresses.

G2DT, owned and operated by Mr. E. T. Somerset at Dorking, Surrey. In the centre G2US (ex 2AJT) C. C. Mortimer, The Grosvenor,

is the 7, 14 and 28 MC receiver with Reinartz-Grebe circuit and a screen-grid detector.
On the recelver stands the frequency-monitor supporting the Wortley-Talbot challenge
cup awarded by the R.S.G.B. in 1929-30 for early work on 5 metres.

comprise one for 56 MC, one TP.TG for 14 MC, and oh the rightis seen the 7 MC
Hartley transmitter and a 28 MC 1-V-1 receiver.

.
[ JON

Thornton Road, Thornton Heath, Suirey.
G5WY C. L. Wood, 95, Fore Streét, Exeter,
The transmitters 2AJY H, C. Thornton, 181, Woodside, Todmorden
Road, Burnley, Lancs.
2RYP F. M. Smith, 253, Westbourne Avenue, Hull.
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Events of the. Week in Brief Review.

RADIO COMMEMORATION.

On November 2nd (All Souls’ Day) all
Ttalian wireless stations observed a pro-
found silence for a brief period, writes
our Turin correspondent.

QQoo0
-LISTENERS CHOOSE THEIR
ANNOUNCER, '

Out of 116 applicants for the post of
aunouncer abt Radio-Barcelona, six were
chosen to undergo the acid test at the
microphone. Each candidate was given
an evening to himself, and listeners were
asked to express their preference by vote.

0000
NO MORE RADIO EVENINGS.

Several towns are known to have insti-
tuted laws forbidding the use of loud
speakers after about 10 p.m., but the
town of Arles-en-Provence (France) has
gone further. The police superintendent
there has issued an edict that all loud
speakers are to ‘‘ shut up *’ at sunset!

0000

A RADIO DUEL.

Probably the first duel in radio history
is that which has just been fought be-
tween M. Georges Delamare, director of
the Tour Eiffel studio, and M. Georges-
Armand Masson, an artist, whose cari-
cature ‘of the former in a French radio
journal gave offence. Happily, no blood
was shed, writes our Paris correspondent.
Four bullets were exchanged without
‘“ reception *’ on either side.

0000

DRAMATIC BROADCASTING
STATION.

The Berne broadcasting station, which
will shortly resume transmissions, will
specialise in radio drama. A . school of
radio elocution is to be formed for the
training of the fifteen or twenty actors
who will compose- the station’s dramatic
company.

0000
MICROPHONE CONTROL AT
R101 ENQUIRY.

Six microphones and four loud speakers
are being used at the official enquiry into
the R101 disaster, which is being held in
the hall of the Institute of Civil Engi-
neers, Great George Street,, London,
S.W.1. The installation, which was
-specially designed by thé Marconiphone
Company, includes an ingenious system of
control wheveby the varigus microphone
circuits can ‘be cross-connected so that,
for exanple, questions and answers from
different parts of the hall can be heard
clearly by all concerned.
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° THE REASON.

Yet another excuse has been found by
the wireless *‘ pirate.” A farm labourer
at Market Bosworth, summoned for
operating an unlicensed set, pleaded that
he did not get a licence as he was expect-
ing to leave the district soon.

0000
. JRISH !

For the best criticisms of the Dublin
and Cork programmes an Irish news-
paper -offers fitty free wireless licences.
Problem : Does one criticise without a
licence ¥’ i

©0ooco
RADIO ON ITALIAN TRAINS.

Successful tests are being conducted
with “radio receivers on trains running
between Milan and Turin. Travellers
can listen in on payment of three lires.

co0o0o
RADIO AGEN REDIVIVUS.

We understand that Radio Agen, the
station which was almost completely
destroyed in the great French floods some
months ago, will again make itself heard
in the near future. A State subsidy of
£2,400 has been allotted for its recon-
struction.

FRENCH STATION RESUMES
BROADCASTING.
Montpellier-Languedoe, which lapsed
into silence a year ago, has suddenly
resumed transmissions on its allotted

wavelength of 286 metres.

cooo0
FINE VOLUME CONTROL.

A Bethnal Green wireless dealer has
been fined 40s. with three guineas costs
at the Old Street Police’ Court for operat-
ing a loud speaker outside his shop in such
a manner as to cause annoyance and dis-
turbance to the public.

0000

O.B.E. FOR R101 WIRELESS OPERATOR.

The traditional heroism of the wireless
operator’s profession was splendidly main-
tained by Mr. Arthur Disley, operator on
the R101, whose gallantry has been recog-
nised by the award of the Medal of the
Civil Division of the Order of the British
Empive for Meritorious Service.

Mr. Disley, after escaping from the air-
ship wreck with serious burns, refused
treatment before he had telephoned the
first details of the disaster from Beauvais
to the Air Ministry.

A COMPACT AMPLIFIER. Testing a Philips 500-watt amplifier which gives an

output of 14 kW, Theé engineer on the. left is inserting a valve which takes a plate

voitage of 4,000. The microphone on th?l rigcht is similar to those in use at Hilversum
- and PCJ.
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BROADCAST RECEIVER PATENTS.

We learn that the Gramophone Co.,
Ltd., Marconi’s Wireless Telegraph Co.,
Itd., and Standard Telephones and Cables,
Ltd., have made arrangements whereby
patents owned or controlled by any or all
of the three companies, including those
resulting irom the research facilities at
their disposal, will be available for use by
licensees through a single organisation.

Applications for a joint licence by the
three companies are invited from interested
manufacturers of broadcast receiving ap-
paratus. Such applications should be ad-
dressed to Marconi’'s Wireless Telegraph
Co., Ltd., Marceni House, Strand, Lou-
don, W.C.2. 1In approved cases a licence
will be granted which will be generally
similar as regards cenditions and field of
use to the licence hitherto issued by the
Gramophone and Marconi- companies
jointly and known as Type ‘° A3,” or the
Marconi general licence.

All present holders of the usual *“ A3”
licence will be able to ebtain the benefit of
patents owned or controlled by Standard
Telephones and Cables, Ltd., without any
increase in the rates of royalty.

0000

1,200 kW. FROM KDKA ?
Broadcasting power in excess of 1,000
Lilowatts is the ultimate goal of station

A Proud Record.

Forty-four -lectures and denionstrations in one
year, Lesides visits to Brookmans Park and
Savoy Hill, was the proud record of the Wood-
ford and District Radio Society as disclosed
at_the annual meebing held on October 20th.

In view of the growth in membership it has
heen decided to move the Society’s headquarters
to The Men's Institute, High Stfeet, Wan-
stead, L.11, where the first meeting will be
held on November 6th at 8 p.m.

Hon. Secretary, Mr. H. Crisp, 7, Ramsay
Road, Forest Gate, E.7.

eooo
Short-Wave ‘¢ Superhet.” Adaptors.

The design ot peak amplifiers to cope with
the narrow frequency band available to amateurs
gave material for a profitable discussion among
members of the Kentish Town and District
Radio Society at a recent meeting.

Another topic which is to be discussed at an
early date is that of shert-wave * superhet.’
adaptors on the lines recently suggested by
The Wireless World.

Full details concerning the Society can be ob-
tained frem the Hon. Secretary (temporary),
Mr. C. J. Townsend, 14, Hamilton Street, N.W.1.

. o000
A Radio Film.

Two interesting films were shown at a recent
meeting of Slade Radio (Birmingham).

The two -came under the title of * Radio
Record,” and the first, entitled *‘ Pertrix,”’
showed many of the eperations -in the making
of these well-known batteries.

The second, the * Mazda Valve” film, dis-
played various processes in valve manufacture.
The films were supplied by Messrs. Ensign,
Ltd., and shown by Mr. Martin, of the Midland
Radio.

The month of November sces the Society
entering on its third year with expectations
of still greater prosperity in the future.

Wireless enthusiasts interested in the Society
are invited to write to the Hon. Secretary,
110, Hillaries Road, Gravelly Hill, Birmingham,
who will he very pleased to forward details of
membership.

0000
Behind the Screen.

Remarkable evidence of the advances made
in loud speaker design was forthcoming at the
last meeting of the North Middlesex Radio
Society, when a comparative test of speakers
was carried out. A number of instruments
owned .by various members was tested, switch-
ing arrangements, enahling a rapid change-over
to he made from one speaker to another. The
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IN SUNNY SPAIN. Radio Barcelona,
which operates on 268 metres with a
power of 10 kW,

KDKA, whose engineers are now conduct-
ing experiments with the new 200 kW.
Westinghouse valves in the expectation
of going on the air sliortly in a series of

NEWS FROM
THE CLUBS. |

test was made on broadcast speech- and- music,
and ail the loud speakers were concealed by a
curtain to aid unbiased judgment. On count-
ing the votes, it was found that the first three
instruments were identical for both tests,

A noteworthy feature of the test was the
great strides made in the reed:driven type,
particularly in the response to the lower notes.

The Society is open to receive new members
at any time, and any who are interested in
wireless in the district are invited to apply

FORTHCOMING EVENTS. -

WEDNESDAY, NOVEMBER 5th.

Institution of Electrical Engincers, Wire-
less Section.—At 6 pm. At the Institu-
tion, Savoy Place, - W.C.2. Inaugural
Address 13/ the Chairman, Mr. (. E.
Rickerd, O.B.E.

North BMiddlesexz Radio Society.—At 8
p.m. At St. Paul's Institute, Winch-
more Hill, N.21. Leccture: " The Theory,
Design _and Operation of Pick-ups,’ by
Mr. W. D. Qliphant, B.Se. (Burndept
Wireless).

Muswell Hill and District. Radio Society.—
At 8 p.m. At Tollington School, Tether-
down, N.10. Lecture by Mr. H. E. Pen-
rose (H.M.V.), who will demonstrate the
Epidioscope and new H.M.V. Radio-
Gramophone.

THURSDAY, NOVEMBER 6th.

Ilford and District Radio Society.—At the
Wesleyan Institute, High Road. Lantern
Lecture: * A.C. Operation,” by Mr. F.
Youle, of the Marconiphone Co., Ltd.

Slade Radio (Birmingham).—At 8 p.m.
At the Parochial Hall, Broomfield Road,
Erdington. A novel microphone test.

FRIDAY, NOVEMBER 71th.

Radio Society of Great Britain ({in con-
junction with Lensbury Radio -Society).
At 6.15 p.m. At 16, Finsbury Circus,
E.C.2, Discussion of Radio Rectifiers.
Lecturer: 3Mr. A. Gay (G6NF).

TUESDAY, NOVEMBER 1ith.

Bee Radio Society.—At 7.30 Spm At Bec

School, Beechcroft Road, S.W.17. ILec-
“A.C. Valves,” by Mr. G. Parr

NOVEMBER sth, 1930,

after-midnight tests with super-power,
writes our Washington correspondent.

KDKA’s experimental licence from the
Federal Radio Commission authorises the
use of up to 400 kW. in the series of ex-
periments. This will require the use of
two of the giant 200 kW. valves, each of
which stands 6ft. in height and requires
the passage of five tons of cool water
through its water jacket every hour.

It is learned on reliable authority, how-
ever, that the Westinghouse engineers are
arranging the plant of KDKA so that six
of the valves may ultimately be used,
which would give the station an output of
1,200 J}W.—the highest power ever
attempted on either the broadcasting or
communications wavelengths.

0000

RADIO RESEARCH CENTRE FOR
ITALY.

Italy will soon possess a new radio ex-
perimental station, controlled by the
Central Council of Research, of which
Marquese Marconi is president. At the
last meeting of the Council, writes our
Turin correspondent, it was decided that
experiments should be made in television,
a subject which has been neglected in
Italy. The director of the new research
centre will be Prof. Dr. Vallauri.

for. particulars to the lon. Secretary, Mr. E. 1.
Laister, * Windflowers,”” Church Hill, N.21, or
to attend any meeting.  These are held in the
lower clubroom, St. Paul’s Institute, Winchmore
Hill, on alternate Wednesdays at 8 p.m., and
an attractive syliabus of lectures, demonstra-
tions, ete., has been dragn up for the session.
[e o] o]

New Headquarters in Golders Green.

. New headquarters have been found for the
Qolders Green and Hendon Radio and Scientific
Society, which has moved to Woodstock
School, Golders Green Road, near Golders Green
Tube Station. Meetings are held on the second
and fourth Thursday of each month at 8.15
p.m. The interesting winter programme will
include visits to the National Physical Labora-
tories at Teddington, the Air Port at Croy-
don, and the Gramophone Company’s factory
at Hayes.

Recently Mr. Maurice Child gave a helpiul
lecture on ** Difficulties and Trouhles in Wire-
less Reception.” The lecturer supplied valuable
hints on remedying faults.

A few vacancies exist for new members, and
full particulars will be sent on application to
the Hon. Secretary, Lt.-Col. II. ~A. Scarlett,
D.5.0., 60, Pattison Road, N.W.2.

0000
A High-frequency Dispute.

A storm of protest arose at the last meet-
ing of the South Croydon aud District Radio
Society, when, in a discussion on the redesign-
ing of one of the chief demonstration sets, it
was suggested that H.F. amplification would he
unnecessary. Calm reasoning gradually invaded
the meeting. After all, did the Society really
need a receiver capable of doing what the voci-
ferous pro-H.F. members demanded? What it
most needed was a fairly simple set which would
give perfect reproduction of the local station’s
programmes.

It was eventually agreed that this particular
demonstration set need have no H.F. amplifica-
tion, and, following this wvital -decision, the set
was gradually built up diagrammatically on the
blackhoard. It was decided that all current
should be taken from the A.C. mains. The
valves’ fllaments would he indirectly heated by
A.C. current, except the last, which would have
the alternating current applied *‘raw’’ to its
fillament. The Society’s famous mains unit would
be incorporated to supply H.T. and a dry metal
rectifier would be used to provide the moving-
coil loud speaker with field current.

It was decided to use anode-bend detection.

Hon. Secretary, Mr. E. L. Cumbers, 14, Cap
den Road, South Croydon. i
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— due to its
abnormally low
inter-electrode
capacity

. |

. j N\

The effective H.F. amplification per @ 4 5 SJO

stage that can be obtained in any

Screened Grid Set is largely . con-

trolled by the inter-electrode ca
acity of the S.G. Valve. It is well,i
known that the lower the self
capacity of the valve the greater-
its effective stage amplification.
lmj)ortant features in its design
and construction permit the inter-
electrode capacity of the new Cossor
215 S.G. to be reduced to the order
of .001 micro microfarads. This is
substantially lower than the self
capacity of any other Screened Grid

@ Valve on the market. It follows,

therefore, that this new valve per- THE NE w

Cossor 215 S.G. 2 volts,
15 amp. Impedance 300,000.
Amplification Factor 330.
Mutual Conductance
1'1 m.ajv. Normal working
Anode Volts 120. Positive
Voltage on

Screen approx.)
60. ppBrice 20,-

mits a big increase in effective
amplification. In fact, results are
obtained which, a year ago, would
| have been considered quite

impracticable. e -, Y .
. : ‘- o y Ol 'f-..: iy

GREATEST EFFECTIVE STAGE GAIN

A. C. Cossor Led,, Highbury Grove, London, N.5. O
z 6515

r25 Advertisements for *° The Wireless Wasld are onlv accepted from firms we believe to be thoroughly reliable.
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Radio is becoming
|l ALL-ELECTRIC
R -

You can make your battery set All-Mains quite simply.
No need even to alter it. Think of the added power—
constant, unlimited, unfailing ;- the added range, selectivity.
Think of being able to use the Six-Sixty Mains Valves.

Convert your set with the Six-Sixty A.C. All-Mains
Conversion Equipment —the great success this season!
Price, Complete from £8 :5:0 Mains Unit only (H.T.,
L.T., & G.B.) £6 :6 : 0,

Dimensions do not exceed those of the batteries it replaces.
No internal wiring alterations. Made to suit any A.C. supply.

7 Specially selected Six-Sixty A.C. valves and Six-Sixty 5/4 pin
valve holder adaptors.

IX-SIXTY

(B.V.A. RADIO VALVES AND EQUIPMENT.)

FREE [4 Write for FREE Booklet giving full and interesting
o information on how to make your set up to date.

Six~Sixty Radio Co., Ltd., Six-Sixty House,
17/18 Rathbone Place, Oxford St., London, W.1.

Telephone : Museum 6116-7.
e

Everybody s * : o OGRAMs

calling for

__ INTERFERENCE
fyoulita

PAILLARD
eLectrRIC INDUCTION motor

No' brushes or commutator to cause interference. No belt
The motor runs smoothly and silently, without variation i,
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. 7}“X 54 X5n3"

£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,’"'a;ﬁhen writing to advertisers, will ensure prompt attention. B2h
]
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.m_nluzmu_luu— An Snslishman Broadcasts in Paris snzustZuzn

By A SPECIAL CORRESPONDENT.

ROADCASTING ‘in France is' much more casual
than at Savoy Hill. 1 had some experience of this

recently, when asked to give two talks to the

French wireless public.

A friend and I arrived at the offices of the broadcast-
ing station® of ‘ Radio Paris’’ about 7 o’clock so as
not to be late for the appointment:
was quite unnecessary. - The large house in which are
situated the studios is not. far away from the Eiffel
Tower. We walked in at the door marked ‘‘ Artistes,’
sexpecting to be challenged by a doorkeeper, k-t as there

was no one there, we walked timidly upstairs, anticipat-

ing that every moment some fierce guardian of the
sacred spot would demand to know our business.
apparently the whole house was deserted. If it had not
been for loud speakers situated at the corners of several

rooms, from which issued the sounds of some gentleman

giving what appeared to be an interminable lecture on
some intensely dull and technical subject, we should
have imagined-that we had come to some French gentle-
man’s house that was shut up for the summer.

A Mysterious Door.

At last we came to a door that was closed, rather like
the pass door that-leads behind the stage of a theatre.
On this was written ‘‘ Danger de Mort.”” We hesitated.
Should we open the door and risk instant electrocution,

_or should we continue to wander along deserted corri-
dors, possibly missing our appointment? Discretion
prevailed, and we turned our backs on the mysterious
door: and walked up yet another flight of stairs. Here
on a landing there were as many closed doors as in a
French farce. We opened three nervously, only to find
that the rooms were empty. The fourth suddenly
opened and two gentlemen in straw ‘“boaters,”” both
smoking cigarettes and talking at once, hurried out,
passed us as if we were non-existenty and ran down the
stairs. Again there was complete sﬂence except for the
invisible lecturer.

We then turned the handle very gently of the fifth
door, and peeped in. There, sitting alone at a table,
was the lecturer talking into the microphone. We
closed the door again' very softly and experimented with

B 2 .
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‘Our punctiliousness -

- culously clean,
But

the' last and sixth door. <A courteous official rose and

shook hands. © He said that he was ‘“enchanted ”’ to
meet us, and invited us to wait downstalrs
‘Then, realising that I was English, he asked : * Would

you care to see some of the \\orks behind the scenes? *’
I replied that nothing would give me greater pleasure
than to have the privilege of visiting their engineering
staff. He bowed, led us once more down
the stairs, pushed carelessly at the door
marked ‘‘ Danger de Mort,”’ and beck- ,«k\ i
oned us to follow him. Within were /G ]lf
the various instruments, all meti- \3} |
and the whole
room in fact looked rather like
the bridge of a British battle-
ship. Beyond was a
spacious studio with the
music’ stands for about
sixty instrumentalists.
The whole place was
hung  with -grey
velvet curtains ;
was. very clean,

¢« Should we open the
door and risk instant
electrocution ? '’
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"“Vous Venez D’Entendre.’’—

and gave the impression of smoothness and efficiency.

We were then taken upstairs again to a similar studio,
and I was asked to sit down at a table, where, at a given
signal, I began to talk. As soon as I had started our
guide left us alone in the studio, and I wondered exactly
what would happen should I venture to make some
reckless or indiscreet statement. Was somebody listen-
ing in the lonely building who would have cut me off
at any offence? There had only been one mechanic in
the instrument room, and except for our guide, no other
official had been seen. However, nothing untoward
occurred, and our duty over, we walked out while the
official had taken our place and was giving announce-
ments.

‘On another occasion I spoke from “P.T.T.,” which
is a Government wireless station and is situated in the

Government offices of tk.: Post and Telegraphs. It was .

a little after 8 p.m. as I walked into the courtyard and
lundreds of officials were just leaving work. There was
the same rush, the same harassed appearance, the same
impression of born bureaucrats as may be witnessed
cvery day by the Londoner who stands at the corner of
Whitehall at 5 p.m. The French civil servant appar-
ently leaves off work three hours later, having had, of
course, two hours for lunch.

We were shown into a studio where a gentleman at
the microphone was dilating on the virtues of certain
photographic apparatus. The studio here was very dif-

NOVEMBER sth, 1930.

ferent from that of Radio Paris, for everything was
shabby, and there was an atmosphere of improvisation.
It was part of one large room, possibly at one time the
salon of the old house, which was divided into two by
curtains. ;

The director then invited 'us to venture behind the
curtains. Walking along creaking boards, we followed
him and found the instrument room on the other side.
One mechanic was doing all the work, and the floor was
littered with wires, almost as if the instruments had only
been put together half an hour before. '

The photographic lecture was rather dull, and the
director courteously offered to stop it so as to allow me"
to speak before my time. But remembering what a
heineous crime it is at Savoy Hill to depart even for
half a minute from the authorised programme, I said
that I would wait a little longer for my dinner and come
on at the advertised time.

At last the discussion of plates and developers and
printing frames ceased. An electric sign close to the
microphone announced that the next talk would be
broadcast, not only in the Paris region, but around
Limoges and Toulouse.

I gave my talk, and was replaced by a weary looking
teacher who was to give a lesson in English. As we left
the building we heard him monotonously repeating,
“La parapluie—the Um-brel-lah,”” and I rejoiced {o
think that before long I should be able to tune in once
more for Jack Payne!

BEAT INTERFERENCE.

The Dangers of Rectification in "H.F. Valves.

N article in this issue entitled ‘‘Pre-Selection’’
explains that a receiver with a selective aerial
coupling will give greater freedom from inter-

ference than one in which the same degree of selectivity
is obtained chiefly by means of the inter-valve couplings.
Some form of band-pass filter is almost essential under
modern broadcasting conditions in order to avoid not
only cross-modulation or secondary modulation, but also
‘“beat’’ note interference.

With an unselective aerial circuit the local stations
may impress quite a large voltage upon the grid of the
first H.F. valve, even although the aerial circuit is
tuned to a frequency very different from either of the
local stations. Nearly all H.F. valves rectify to some
extent, and consequently, the output of the first H.F.
valve consists of a large number of different frequencies.
Among these frequencies are two equal to the sum of,
and the difference between, the two original frequencies.
When the intervalve tuned circuits are tuned to either
of these ““sum”’ and ‘‘difference”’ frequencies, the pro-
grammes of both stations can be heard simultaneously
and without an audible heterodyne whistle.

The action is identical with that of the ordinary super-
heterodyne receiver, for the H.F. valve takes the place
of the first detector, and one of the transmitters replaces
the local oscillator. On the medium waveband trouble
will usually occur from the ‘“sum’’ frequency, and the
interference will be greatest on the shortest wavelengths.
““ Difference’’ frequency jamming may be found, how-

Oghf

ever, but this will usually be evident on the higher
wavelengths,

On the long waveband the trouble usually arises frem
the ‘‘difference’’ frequency. The beat note of any
two stations, eon any ‘wavelength, whose frequency
difference falls between about 150 kc. and 330 kc. may
cause trouble. The writer recently experienced jamming

-of this kind from the two Brookmans Park stations ;

both stations were audible and sharply tunable on a
wavelength a little lower than 1,000 metres.

Band-pass Filter Provides. a Cure.

Now the National and London Regional stations trans-
mit with frequencies of 1,148 kc. and 842 kc. respec-
tively ; the frequency difference, therefore, is 306 kc.,
which is equivalent to a- wavelength of 80 metres. The
trouble was easily cured by substituting a band-pass
filter for the single-tuned aerial circuit. The extra selec-
tivity afferded by the filter reduced the undesired input
voltages sufficiently to prevent the H.F. valve from
rectifying appreciably, thus preventing the formation of
a beat note. ;

It is thought that this form of interference may be
widely experienced and unrecognised. It is often im-
possible to detect it, unless.the two stations heard can
both be definitely identified. It is easy to mistake it
for two transmitters working on the same wavelength,
and to blame the crowded conditions of the ether, where-
as the fault really lies- in the receiver. W. T. C.
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Trouble in the Midlands. .

Many receivers in the Midland region
probably underwent a healthy overhaul
between October 7th and 16th. During
this period signals were noticeably
weaker, and, in the absence of a statement
by the B.B.C., many listeners quite
naturally attributed the fault to their sets.
Actnally the  trouble was -due’ to a
damaged aerial, which wuas temporarily
replaced by a stand-by antenna 370 feet
ligh.

) 0000
A Word to the Engineers.

The time seems opportune to repeat a
plea’made in these columns on August
27th. When a B.B.C. station reduces its
radiation, even for a short period, the
public should be informed. .The humility
of the average listener is such that he
will always suspect his receiver before
considering the possible vagaries of the
transmitter,

0000
Perish the Thought!

~Can it be that the B.B.C. engineers
suddenly reduce trunsmission power in
order to promote the general overhaul of
receivers !

0000
More About Empire Broadces'ing.

As I hinted at recently, the discussion
on Empire Broadcasting at the Imperial
Conference has turned in the direction of
a quid pro guo arringement, the
Dominions being desirous of exchanging
programmes with this country.

In addition to the sentimental value of
such a plan, the delegates see its uses in
the stimulation of Tmperial trade and
commierce.

co0oo
Four Programmes from Britain.

The latest proposals are for four separ-
ats Empire programmes daily from Great
Britain : a Colonial programme in the
afternoon, a programme for Afiica coin-
ciding with the ordinary evening pro-
grammes of the B.B.C., an Australasian
programme in the morning outside the
existing B.B.C. transmission howrs, and
a Canadian programmme in the ‘ small
hours,” which would require a special
staff, :

Co0o0o0
Staft Attitude at Savoy Hill.

There is some. eagerness at Savoy Iill
over the new jobs that are likely to arise
when Empire Broadcasting is adopted,
and it.would not surprise me if sonie of
the lost sheep who recently strayed into
the talkie and gramophone wilderpess
were to return to Savoy Hill in the inter-
ests of the' Empire.

C00O0
A Dismantled Aerial. .

A friend who motors daily past the
Brookmans Park station was mildly
startled the other day on seeing that the
¢ National ” masts were bereft of their
aerial wires. The explanation is simply
that the aerial was being thoroughly
cleaned. Now that the Regional trans-
mitter handles the bulk of the daylight
transmissions, the National can’enjoy a
wash and brush up almost any day.” Not
so the Regional, which has to confine its

ablutions to queer, unheard-of hours, such

as 6 a.m. on Sunday.
B'29
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By Our Specicl Correspondent.

A Forgotten Birthday.

There comes a time when a man wishes
to forget his birthday. The same senti-
ment seems to be swaying the B.B.C., for
I find that, for the first time since 1923,
there are to be no staff birthday cefebra-
tions on November 14th.

0000
The Impersonal B.B.C.

A man ‘may have personal reasons for
birthday dark, but the
reasons of the B.B.C. are literally im-
personal, there being so few left of those
original persons who set the ball rolling
in November, 1922. Again, the B.B.C.
itself, now a vast Corporation, has lost

]

MOORSIDE EDGE. A photograph taken
last week -showing the newly completed
station building for the Northern Regional

transmitter. The design is identical with °
that of Brookmans Park, The masts are
500 feet high.

the intimate touch with its listeners, and
we are no longer kept agog over the
doings and sayings of a dazzling family
of microphonic uncles and aunts.

. : 0000
Those Pioneers.

Of the very first pioneers I can think
of only three who are still to be found
af'Sayoy Hill. They are Sir John Reith,
Mr. Stanton Jefferies, and Miss Cecil
Dixon.

But I must not forget that frequent
visitor, Lord Gainford, now Vice-Chair-
man of the Governing Board, who accepted
the chdirmanship of the British Broad-
casting Company 1n December, 1922.

e
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For Ingdia via 5S8W.

For the benefit of Indian listeners His
Majesty the King Emperor has approved
the broadcasting through the short-wave
station 5SW of his speech at the opening
of the Indian Round Table Conference
at 12 noon on Wednésday, November 12th.
The speech will go out from all the B.B.C.
stations, and will be followed by that of
the Prime Minister.

o000
The National Orchestra at Close Quarters.

The new series of Sunday evening
orchestral concerts from Big Tree Wharf
studio opened in promising style on
October 26th. As a member of the studio
audience I felt that the listener by wire-
less was probably receiving a more propor-
tionate impression of the abilities of the
new orchestra than was possible to per-
sons seated within a few feet of the ’cellos
and the brass, | I

Even at close quarters, however, there
was no mistaking the- richness and
balance -of .the orchestra on which Mr.
Adrian Boult has bestowed so much
care to bring to perfection. Only 78
of the 114 players were engaged, but
they gave all the volume that the micro-
phone could have reguired.

2000
“Joe” Lewis in London.

Mr. Joseph Lewis, who had a large
“following > in the Midlands by rea-
son of his success as musical director at
the Birmingham station for seven years,
has now been transferred to the head-
quarters staff at Savoy Hill. He will act .
as a conductor of the B.B.C. Orchestra,
and will be actively concerned in pro-
gramme-building on the musical side.

At one time Mr. Lewis was assistant
conductor of the City of Birmingham
Orchestra under Mr. Adrian Boult.

0000
Ceolraidh Ghaidhlig Inbhirnis,

This is the real title—I always sus-
pected it—of the Inverness Gaelic Mu-
sical Association, which is to broadcast
a concert from 5XX on November 20th.
The long-wave national transmitter will
be used to ensure that the choral selec-
tions can be heard in the far north of
Scotland, an area outside the range of
the Scottish stations.

L Q00O
Is the World Out of Joint?

One of the most important series of

.. talks that the B.B.C. has yet. undertaken

will be opened on November 10th by Pro-
fessor Arnold Toynbee, his title being
*“ World Order or Downfall ?

I am told that the talks will be a warn-
ing to our civilisation against the danger
of disintegration which threatens it unless
immédiate steps areotélk‘en to save it.

0000

Story of the Week.

During an orchestral rehearsal in the
studio last week Mr. Adrian Boult’s lady
secretary was sitting near the conductor,
notebook on knee, ready to record any
points which might arise, when M.
Rubinstein, the pianist, walked in.
Directly he saw the young lady he imag-
ined her to be an autograph hunter.
With an impatient little bow and ¢ But
permit me, Madam,”” he signed his name
in her book.
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Unbiased.

HAVE been amusing myself
]I recently with a home recording B_y R GR]D

outfit, borrowed from an obliging

friend who was persuaded into buying it against his will
by a clever salesman at Olympia, who emphasised the
necessity of his perpetuating his voice for the benefit of
posterity, although he omitted to explain precisely why
posterity should be thus inflicted. I must confess that T
did not expect anything much in the way of results
owing to the extremely low price of the outfit, and was
all the more surprised, therefore, at the remarkable
clarity with which my voice was reproduced. I am not
going to pretend, of course, that the results were in the
same street as those obtainable from a recording by one
of the big gramophone companies, but my voice was
clearly recognisable, and indeed I tested this by literally
trying it on the dog, a procedure which was suggested
to me by the well-known symbol of our old friends the
Gramophone Company. My only complaint was that the
volume obtained was extremely poor on an ordinary
non-electric gramophone, but since the apparatus is
actually intended to be reproduced through a pick-ap
and amplifier this is not really a disadvantage. Curiously
enough, I noticed that in my very first effort my voice
was very tremulous, betraying a state of nervousness
which, indeed, I felt whilst actually speaking into the
instrument, although I was alone in the room at the time.
The feeling was akin to that which I experienced the
first time I ever faced the microphone at the old 210,
and which was only overcome in subsequent broadcasts
by following certain sage advice offered to me by my
old friend and monitor Captain
Eckersley. Even to this day, how-
ever, I must confess to a certain
feeling of trepidation each time
I ““go on the air,’’ as the Ameri-
cans putit, and I am always glad
when my ““turn’’ is over.

Tell-tale Screeches.

I got most amusement out of
the apparatus, however, by
‘“canning’’ certain portions of

parts of which came out extremely
well.  Now it so happens that I
possess a neighbour who, figura-
tively speaking, still dwells in the
dark ages of radio, and possesses a fearsome engine of
reception in the shape of a brute-force stabilised 3-v-3
receiver of 1922 vintage, which in spite of its three H.F.
stages also has a huge swinging reaction coil:fo over-
come, when needed, the aforementioned bruteforce
stabilisation, which consists of aerial damping and grid
current. This reaction coil is used freely, far too freely
for the comfort of myself and my neighbours, and ifs
effects show themselves clearly in my record of the news
bulletin, which is punctuated bv horrible screeches and

Dg'f

Trying it on the dog.

whistles, as to the origin of which I am
not in the slightest doubt. I am lefi
wondering if this clearly recorded
proof of legal and moral turpitude would be admissible
as evidence in a court of law. If so, I can foresee that
the vendors of the recording apparatus are likely to reap
a rich harvest on the sale of their instruments to fellow -
sufferers who, like myself, know full well who is the
offender, but have no really substantial testimony to offer
to the Postmaster-General. Evidence against pirate
transmitters could be similarly recorded.

Capturing Croydon.

There is one source of entertainment which I always
find interesting, although perhaps strictly speaking not
amusing, and that is the continuous variety turn pro-
vided by Croydon and his ethereal satellites. Most sets
are capable of tuning to these transmissions, but in the
case of more than one of the sets I have tested recently
I have found it impossible to tune in Croydon at full
strength owing to the fact that the long wave side of the
receivers in question did not quite tune down to the
necessary wavelength. This need not be so, of course;
as a few moments’ reference to the necessary abac will
show that with a tuning condenser of the conventional
maximum capacity it is possible to cover both short and -
long broadcasting wavebands without a break, using
only two tuning coils, provided that moderate care is
taken to design the coils correctly and to use condensers
of reasonably low minimum capacities. To do this does,
however, require extreme L.C. ratios at certain points
of the scale, and consequently
either sensitivity or selectivity
suffers at these points, and it would
be better to cover it by three coils
with proper low-loss switching
arrangements, a procedure which
is actually adopted in one par-
ticular commercial receiver I have
used.

Comparisons are Melodious.

Now that the moving-coil type
of loud speaker has become al-
most ubiquitous it seems hard to
realise that it is only four years
since it first made its appearance
in this country. I well remember
my first constructional effort in this direction, which
might aptly be described as being all bass and battery,
since its over-emphasis of the former and heavy de-
mands on the latter were its principal features; but
still, its quality of reproduction was a marked advance
on anything that had been heard up till then. Judged
by modern standards, of course, its efforts were afro-
cious, and I sometimes drag it out of my radio museum
and compare it with my latest instrument to my
infinite satisfaction.
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Reducing the Width of Sidebands by Graded Definition.

By J. H. OWEN HARRIES.

N television there are. two mutually opposing

factors, namely, the size of the picture and its:

clearness ; and the limitations of technique as re-
gards the total amount of detail, or *clearness,” it is
possible to transmit. For example, if either picture size
or clearness is doubled, the transmission band-width
will be doubled also. : ;
For producing televised pictures of commercially use-
ful size and proper uniform clearness over the whole
surface, both the scanning speed and transmission band-
width must be very great indeed. For instance, a
picture the same optical size as that of the screen in a
cinema theatre, viewed from the best seats, and having
a “clearness’’ the same as that of pictures sent by the
well-known newspaper systems of photo-telegraphy,
may be rigidly proved to need about

result is a very substantial cconomy of transmission
bands.

How an Observer ‘‘ Sees’’ a Scene.

The image of an object on the retina of the eye is
extraordinarily imperfect. If the arm is held out at
full length, only the area of the thumbnail is seen clearly
at a time. The rest of the image on the retina of the
surroundings is very blurred indeed. Most people have
considerable difficulty in believing this fact, for they
feel that they can see much better than this. Why?

The answer is that a purely mental action ot the
brain enters into the question. Quite unconsciously the
very small ‘‘point of distinct vision’’ is moved over
part of the field of view. It is guided to objects of

: interest in the field of view by the
blurred image on the rest of the

300 strips per picture, and a trans-
mission band - width of 1,500,000
cycles odd—a totally impractical
figure. This admits of no argument.
The question; then, is, in what way
can these facts be utilised—they
cannot be ignored—and a commer-
cial system produced?

The “‘ tolerance’’ of the brain to
moving images is far too slight an
aid out of this difficulty. Hitherto,
television using radio transmission

NE of the limitations in television
is the high frequency that resulls
when an attempt is made to sub-divide :
i the picture into a sufficient number of
{ points of light fo give sharp definition. |
A considerable saving resulls by grading
the analysis of the picture so that
nothing is lost al the centre of inferest
while the background is effective bul
less well defined.

retina (‘‘out of the corner of one’s
eye,”’ colloquially) and by previ-
ously remembered details of the
scene. The brain and mind then
build up a more or less complete
mental image of the whole scene,
from the blurred image and from
the tiny, clear ‘‘bits”’ the moving
eyes supply it with—a kind of rapid
and endless jigsaw puzzle.

A trained observer will get a

has been limited to very small
“head and shoulder !’ pictures for
this reason. Even in-laboratory. working, where wider
transmission bands may be used, it has been far from
possible to obtain the amount of detail really needed.
The author has, therefore, devised and worked out a
method of overcoming these rigid requirements of the

usual telévision transmitted picture. He has found that

the solution lies in the interpretation of the word
““whole’’ in the second paragraph above, and in the
exploitation of a not very well-known physiological
property of human vision.

Briefly, the method consists of only reproducing the
portion of interest in a picture in full detail. The rest
of the picture is ‘blurred.”” Thus only part of the
surface of the picture requires a wide trangmission band
width per unit area. The portion of interest of the
scene will be small, and, therefore, though of high
definition, will be practicable to transmit. The rest of
the'picture will also be easy to transmit because, though
large, it is of low definition and will not require a wide
transmission band width. It will be shown that the

g
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much more complete idea of his sur-
roundings than an untrained one,
but even the most stupid person will build up a marvel-
lously good mental picture, especially when aided by
the sense of hearing as well. Yet the actual optical
image is a very crude one. Further, observation shows .
that the point-of distinct vision is moved over astonish-
ingly- little of the field of view. It is extraordinarily
tiring to try to examine more than a very small part
of the field of view all over by the point of distinct
vision. Watching a game of tennis from a position 100
close to the net will show this. For similar-reasons the
page of a newspaper is divided into narrow columns.
Proof-readers know the tiring effect of reading a MS.
with long lines travelling right across wide pages.

The Movements of the Point of Distinct Vision.

Fig. 1 shows the relative sizes of the tiny point- (a)
of distinct vision and that of a cinema screen seen from
the best seats in the theatre. The point does not move
all over the screen at each change of scene shown, and
the screen is not therefore examined in detail. Most
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people imagine that it is examined in detail, for they
judge from the adequateness of the mental image they
remember of the scene. They imagine, as a rule, that
their point of distinct vision travels completely over the

Fig. 1.—The circle (a) repre-

sents the average area of dis-.

tinct vision when viewing a

cinema screen, while (b) is the

approximate area actually ex-
plored in detail.

screen, but they will be
partly undeceived if asked
to describe the scene in de-
tail. It will be found that
the remembrance is of the
““ centre of interest ’’ of the
scene only (e.g., the hero’s
and heroine’s faces), and the
rest is casually dismissed as
being ‘‘a dining-reom’’ or
‘“a forest’’—but whether
the room is well furnished,
or how it is furnished, or
whether the forest is of oak or beech trees, is quite for-
gotten—or, rather, has never been known. :

Experiment shows that a characteristic path of the
point of distinct vision is about as in (b) Fig. 1. Inside
the dotted line the screen is continually re-examined in
detail. Outside this area, unless the producer especi-
ally intends otherwise (which is only very occasionally
the case), the blurred area of the image on the retina
and the sounds (if the film is a talkie) are relied upon by
the audience to keep them au fait with the play. One
cannot obtain exact figures for the relative- times the
eyes rest on the dotted, enclosed area (b) and on the
rest of the screen in Fig. 1, because of the obvious de-
pendence of these times on the exact nature and artistic
treatment of the subject filmed. But a guide is as
follows :—It has been stated, on good authority,' that
the majority of dramatically interesting situations in a
play on the screen reduce to two, or, at the most, three,

obtainable ideal,

¢ Proc. Inst. Radio Engineers, Sept. 1929, Vol. 17, No. 9, p. 1585.
. & q,:l’

Fig. 2.—The large clear-all-
over picture which is the un-
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persons. These would be shown in ‘°three-quarter
close-ups’’ on the film (showing only a half to three-
quarters of the figure). Also, it is stated that.in crdinary
motion picture practice, it is usual to have 8o to go per
cent. of the film in the form of such ‘‘three-quarter
close-ups.”’

¢ Vignetting *’ in Films.

The obscrver’s seemingly paradoxically adequate
notion of the story or event about which the film pro-
ducer is trying to tell him exists because of the before-
mentioned building-up action of the brain, and because,
the producer, like all artists who create for the eye,
deliberately keeps his ‘‘ centre of interest’’ in or about
a small part ot the picture. All artists do this. The
spot light in the theatre is an adaption of the prin-
ciple. A painter is not photographically accurate. He
accentuates his ‘‘ centre of interest,’’ and glosses over
the rest. A cartoonist carries this to its extreme. ‘‘Vig-
netting,”’ or deliberate blurring of the edge of the picture,
1s an artifice frequently
resorted to by many film
producers. ®

The results of experi-
ments on these lines may
be summed up by stating
that, in order to ‘‘see’’ a
scene clearly, an observer
has only to actually see a
small part clearly at a
time. If the observer also
has the use of his sense of
hearing, the portion of the
scene actually examined in
detail by his point of dis-
tinct vision will be still

Fig. 3.—A picture of considerably reduced area which princi-

pally attracts the observer’s attention, and which can be much

more readily analysed without the production of excessively
high frequencies.

more restricted, and will represent guite a small area.

Thus it may be shown that there is no need whatever
for a picture to be uniformly clear all over. On the
contrary, an actual artistic advantage may be, and often
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in film work is, gained by blurring the background. As
a rule, the blur is positioned best-at the edges:of the
picture.

Adaptation to Television.

A method * of adapting the principle to television con-
sists in transmitting two images of the same scene. One
large, and therefore blurred, and one small and clear.
They are combined at the receiver to make a composite
unevenly ‘defined image. The result may be compared
with the use of a spot light in a theatre.

Since the arrangement 1s purely dependent for success
on physiological reasons, it is, unfortunately, very hard
to convey the idea on paper. But the illustration
(Fig. 2) represents a large, clear-all-over picture, such as
Is unobtainable in: television transmission. In Figs. 3
and 4 are shown the ‘nearest practical approach to this
ideal possible hitherto, i.e., Fig. 3 shows the small part
of the ideal (Fig. 2), which can be transmitted so as
to be clear all over; and
Fig. 4 shows a picture the
same size as the ideal (Fig.
2) but blurred all over due
to the limitations of analy-
sis.

Finally, - Fig. -5 shows
the combination of Figs. 3
and 4 in accordance with
the proposed method. The
much closer - approxima-
tion to the ideal, com-
pared with either Figs. 3
or 4 alone, found in this
case needs no comment.
The amount of trans-

Fig. 4.—The blurred-all-over picture which results owing to the
limitations in analysis.

mission economy effected by the new method depends
on the area of the blurred border of the picture. Hence
the economy is proportional, roughly, to the square

1 Brit. Pat. No. 326.603.

B 3% ““'.L‘

Fig. 5.—By grading the defini-
tion so as to obtain a sharp
image at the centre of interest
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of the width of the border. Thus a small increase in
width means a large increase in economy. But the eye
is only concerned with the width of the border in judg-
ing how much economy is allowable.

As an example of the economy possible with a narrow

Fig. 6.—Relative sizes of the
clear and- blurred portiens.

border, consider the trans-
mitting of a picture 4x5
inches square or 20 square
inches with ten pictures
sent a second, or 20 x 10—
that is, 200 square inches
of picture will be sent a
second. A moderate degree
of clearness would be ob-
tained with a transmission
band width of 500 cycles
per square inch sent per
second. Hence, the total
band width required is
100,000 cycles wide, which
is impractical.

By making use of the modification here described,
the small clear-all-over centre may be 6 square inches
in area. With the above values of band width per
square inch per sec. and picture rate, the transmission
band will be 30,000 cycles. The large blurred picture
will need 200 square inches per second. The band width
might be reduced to 100 cycles per square inch per
second, and the band width will be 20,000 cycles.

The total band width needed, therefore, is 30,000+
20,000, or 50,000 cycles, giving an economy of about
a half. The relative sizes of the clear and blurred parts
are shown in Fig. 6. .

For purposes of explanation in this brief article, trans-
mission band-width economies only have been men-
tioned. Actually, important savings also occur in light
sources, scanning speeds, and in synchronism, etc. The
result is that even a seemingly small economy in the total
detail it is necessary to transrsit each second is of great
practical importance.

little is lost.

- |
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A Review of Manufacturers’ Recent

TRANSFORMERS AND CHOKES FOR
“THE WIRELESS WORLD FOUR.”

A range of transformers and chokes is
being produced by W. Bryan Savage,
292, Bishopsgate, London, E.C.2, for use
with ““ The Wireless World Four,” de-
scribed in recent issues. The -mains
transformer gives the following outputs :

300-0-300 volts 50 mA., 5 volts 1.6 amps.,
4 volts 3 amps., and 4 volts 0.275 amp.
This transformer has been tested by
giving inclusion to it in “ The Wireless
World Four ”’ receiver, and measurement
of the various anode voltages showed that
under conditions of load all potentials
were correctly maintained. The type num-
ber of this transformer is W.W.4 and
the price is 34s.

- The output choke has a core of gener-
ous cross section, and its inclusion in
the receiver gave entirely satisfactory
results. In addition to being centre
tapped, another tapping is included step-
ping off a quarter of the total winding.
{t bears the type number L.C.36 PG and
the price is 19s. 6d.

Smoothing chokes were similarly tested
and were found to be entirely satisfactory,
while their resistance was such that the
various voltages were correctly main-
tained. It will be remembered that the
bias of the output valve is obtained by
a voltage dropped across one of the
smoothing chokes. Its resistance value is
therefore important, and it was noted
that it had been adjusted to 440 ohms,
which is, of course, the correct value.
Styled W.W.4C, this choke is priced
at 16s.

Savage mains transformer, tapped output choke and smoothing cheke produced

WEEDON’S SELF-CENTRE FOR
CONE DIAPHRAGMS.
This centre-fixing device, which was
originally produced for use with the
double-cone type linen diaphragm, has

Weedon’s * Self-centre,’”” fitted with
adjustable spindle for use om linen
diaphragms.

been redesigned, and in its new form is
suitable for attachment to any type of
cone diaphragm. It consists of two large
diameter aluminium washers clamped on
a hollow boss through the centre of
which passes a spindle. The spindle is-
adjustable for -length, and on one end is
mounted a collar to take the diiving
spindle on the unit.

This centre-fixing device is made by
J. H. Weedon and. Co., 80, Lonsdale
Avenue, East Ham, London, E.6, and the
price is-1s. 6d.

0000

PHILIPS LOUD SPEAKER TYPE 2024.
Mounted in a solid panelled case of

for '* The Wireless World Four.”’

[ N

Products.

weathered oak with a fret cut to resemble
a set of organ pipes, this loud speaker
is notable for its simple and dignified
design.

The useful frequency response lies be-
tween 150 and 3,500 eycles, and over this
range the output is remarkably uniform.
There is a minor resonance at 2,200 cycles
and another between 250 and 350, but the
latter is not sufficient to marr the repro-
duction of speech. From 3.500 up to 6,000
cycles there is still' a definite response,
but at a low level compared with the out-
put in the 150-3,500 cycle band.” Similarly,
although the output falls below 150 cycles,
there is still something at 50 cycles, and
there is no trace of frequency doubling
at the latter frequency.

Philips type 202_4 loud speaker in
weathered oak cabinet.

The variation of impedance with fre-
quency is shown in the following {able :—

Frequency. Impedance,
50 I- - .. 2,150 cycles
103 Bo & .. 2.890 .
200 a0 30 .. 2,880 2
400 ob o .. 5.440 -
800 oo 5o -. 10,400 "
1,600 . o . 18,900 I
3,200 0g i . 38,600 "
6,400 =

The sensitivity, although satisfactory,
is slightly below the average, but the
power handling capacity is more than suf-
fictent for all ordinary domestic receivers.

Made by Philips Lamps, Ltd., 145,
Charing Cross Road, London, W.C.2, the
price-is £4 10s.

B 34




NOVEMBER sth, 1930.

STIKTAPE AERIAL.,

This aerial consists of a narrow strip of
material, closely resembling adhesive in-
sulating tape, zin. wide, on one ‘side of
which 1s stuck a strip of stout tinfoil.
The foil terminates in a spade terminal
for connecting to the set.

The adhesive side will stick to any
clean, dry surface, such as glass, cloth,
wallpaper, wood, or any painted surface
tree from dust particles, so that its in-
stallation is a very simple matter. A
further use would be as an indoor earth
lead, when the strip may be laid below
linoleum or :other floor covering, . thus
being concealed and protected from
damage.

It is essential to see that the foil does
not become broken, a circumstance that
might readily occur and not be observed,
particularly when using the *‘ Stiktape *’
as an earth lead.

This is of American origin, and
matketed in this country by the Rother-
mel Corporation, Ltd., 24, Maddox Street,
London, W.1.

It is sold in tins containing 50 feet ap-
proximately, and the price is 5s.

 Stiktape '’ aerial is an adhesive strip
coated on one side with tin foil.

M-L ROTARY TRANSFORMER.

The machines dealt with in this review
are the types H.E.A. and H.F.A., de-
signed to deliver an A.C. output at 116
volts, or 230 volts, 50 cycles when con-
nected to a D.C. supply main. The wmia-
chines are available for.high- volta.ge input
of the-order of that supplied to: private
houses or wound-to operate from. a_low-
voltage source, such -as a 6-volt or a 12-volt
accumulator. . - Machines can -be obtained
wound especially to suit the voltage of
country-house installations or ‘the D.C.
plants on private yachts, thus enabling
“ All-A.C.” sets to be operated when only
a D.C. supply is available.

Wireless
World
The H.E.A. machine_is capable of de-
livering a 40-V.A. output, - while the

II.F.A. type gives 85 V.A, The corre-
sponding machines for low-veoltage input.

§§‘%

‘“x s

_,L

‘M-L rotary transformer, Type H.F.A.,
‘rated at 85 V.A. output and regulating
resistance.

circuits are designated types T.E.A. and
L.F.A. respectively.
The first measurements made were the

53r

and a super-power amplifier. There was
considerable. interference, which drowned
all but the strongest broadcast matter.
The special Anti-Interference Unit de-
signed for use with these machines was
then connected up, and this entirely
eliminated every trace of electrical inter-
ference, although no special precautions
were taken to screen the D.C. supply leads
or the A.C. output leads. The machine
was located about thiree feet from the re-
ceiver.

The machine is not excessively noisy
mechanically, but for full enjoyment of the
broadcast matter it should be mounted ina
soundproof cabinet or housed in a separate
room and mounted on rubber blocks to
deaden the noise. The Anti-Interference
Unit for these two machines costs £4 10s.
These units w#l not be required when the
rotary transforniers' are used to opcmte
ll)npllﬁels only.

The price of the Type H.E.A. (and
L.E.A.) rotary transformer is £13: the

Type H.F.A. Rotary Converter—85 V.A. Rating.

D.C. Input. A.C. Output (R.M.S. Values).
Efficiency.
Current Current .Y

Volts. mA. Watts. Volts. mA. Volt/Amps.

200 205 59.0 310 40 12.4 21.0%
200 335 71.0 302 80 24.2 34.0%,
200 3 417 ' 83.5 292 120 35.0 42.09%,
200 485 97.0 283 160 45.3 46.7%
200 555 i 111.0 274 200 54.8 49.49,
200 625 125.0 266 240 63.8 51.0%
200 690 138.0 257 280 72.0 52.29,
200 750 150.0 248 320 79.4 53.09,
200 810 162.0 239 360 86.0 53.0%
200 870 174.0 230 400 92.0 52.8%

A.C. voltage outpul at various current
loads; the input current was measured
also. - The machines tested were wound
for 200 volts D.C. input and rated to give
23) volts A.C. output. The resulls ob-
tained are given below in tabulated form,
the last column giving the output as a
percentage of the input.

A similar set of measurements were
made with the 85-V.A. machine—type
H.F.A.—and these are given also 1n
tabulated form.

In both cases the rated output voltage
is obtained only when the machines are
fully loaded. When the output load is
comparatively light an input-regulating re-
sistance must be used. A suitable resist-
ance is supplied by the makers, the price
being £2.

The machines were jested for interfer-
ence by using a fairly sensilive A.C. re-
ceiver embodying a screen-grid valve as
H.F. amplifier, a regenerative detector,

Type H.E.A. Rotary Converter—40 V.A. Rating.

D.C. Input. A.C. OCutput (R.M.S: Values).
—— Efficiency.
Current Current | <
Volts. mA. Watts. Volts. mA. Volt/Amps.
200 200 40.0 290 20 5.8 14.5%
200 232 46.5 283 40 11.3 24.3%,
200 265 53.0 \ 277 60 18.6 31.49
200 205 59.0 270 80 218 36.69%,
200 325 65.0 264 100 26.4 40.69%,
200 350 70.0 257 120 30.8 41.09,
200 380 76.0 250 140 35.0 45.7%,
200 412 82.5 243 160 38.9 47.0%
200 450 90.0 236 180 42.5 47.2%
200 490 98.0 230 200 46.0 47.09, -
| W

85-V.A. model, Type H.F.A. (and L.F.A_)
costs £17.

All M-L machines of less than 100 V. A
oulput have permaneni magnet fields and

Imermr of special
anti-interference unit
designed for use with M-L. machines
Types H.E.A., L.E.A., H.F.A. and L.F.A.

a double-wound armatuve is standardised
throughout. The commutator and slip-

rings are mounted on one end of the arma-
ture spindle, and on the other end is a
small fan for cooling purposes. The
makers ave the M-L Magneto Syndicate,
Ltd., Coventry.

=,
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The Editor does not hold himself responsible for the opinions &f his correspondents.

Correspondence should be addressed to the Editor, “The Wireless World,’* Dorset House, Tudor Street, E,(.4, and must be accompanied by the writer’s name and address,

BROADCASTING GRAMOPHONE RECORDS.

Sir,—1 was considerably alaymed to read your suggestion in
The Wireless World of October 15th that the B.B.C. should
introduce gramophone records in .their programmes ‘* without
necessarily making any announcement to that effect.”’

Gramophone records can usually be distinguished by what
might be termed ‘‘ pitch-wobble “—a wavering in pitch, par-
ticularly noticeable in sustained notes. This is a form of dis-
tortion peculiar to the gramophone, and can be rather distress-
ing to a musicilly sensitive ear. Being a mechanical defect,
however, it may be overcome in the near future. Herein, in
iact, lies the danger of your suggestion.

To a person of imagination a great,part of the pleasure of
listening to a wireless transmission lies in the knowledge that
one is hstening to a performance that is actually taking place at
the same time. One visualises, .for example, the great concert
hall with its audience and orchestra; sees the conductor as his
entrance is greeted with applause; and experiences the thrill
of the sudden stillness as he raises his baton. There is that
feeling of being ‘‘ en rapport ** with the artist, and not merely
listening, but ** listening-in.”” It is this that makes wireless
reception worth while, despite such drawbacks as heterodyne,
atmospherics, and Morse interference. Once, however, let there
be a doubt as to whether one may be listening to a live perform-
ance or a record, and the peculiar faseination of wireless recep-
tion is gone, never to be recaptured.

By all means let us have occasional broadcasts of records, but
let them be announced as such.

For my own part, though, if I had wanted to listen to records
I should have bought a gramophone instead of a wireless set.
Even a gramophone record sounds bétter first hand.

Grimsby. ERNEST W. DUNN.

PITCH OF THE HUMAN WHISTLE.

Sir,—Sir Richard Paget, in his book, * Human Speech,’ which
Mr. Harmon mentions, also states, in connection with the pitzh
of the human whistle, . there is an unexpected difficuity
in identifying by ear the actual octave in which a whistled note

should be placed in relation to notes produced by the
vibration of the vocal chords. We normally imagine that a
whistled note is an octave lower than it really is.”

One might expect that the difficulty weuld be less when com-
paring the whistled note with the notes of a piano. Yet some
85 per cent. of Mr. Harmon’s observers placed the lower limit
of the human whistle at middle ¢. Mr, Harmon asks, ‘“ Were
the majority of these people making what Mr. Pile calls a
common mistake?” T believe that they were, and that the
experiment shows how common the mistake may be,

The difficulty arises, not on account of the complexity of the
whistled note, but from the complexity of the piano note with
which' it.is compared. When a purer comparison_note is used,
such  as that given by a tuning fork, a tin whistle, a loud
speaker driven by pure audio frequency current, or.a good
gramophone running on a constant note record, the tendency to
assign the whistled note to the wrong octave is greatly reduced.
The beats between a low-pitched whistle and a.512-cycle tuning
fork can readily be heard, but no such beats ave obtainable with &
fork of 256 cycles (middle Q).

If Mr. Harmon will try this I think he,will be convinced that
the pitch can be definitely ascertained without the need for any
oscillograph analysis N. FLEMING.

Teddington.

Siv,—Mr. Fleming's experiments give valuable information on
the question as to the lower limit of the pitch of the human
whistle, and thev serve to illustrate the remarkable nature of

Da,./

this sound. In repeating Mr, Fleming’s results I have found that
some observers identity a whistled note with middle.C on the
piano, and immediately afterwards’ identify the same whistle with
upper C on a tuning-fork! This is a somewhat embarrassing
experiment, as the subjects of it feel.that they have been caught
out in an unfair manner.

Will someone who possesses the necessary apparatus produce
an oscillogram of a low whistled note? Perhaps the research
department of the B.B.C., or of one of the gramophone com-

panies, might' be induced to settle the question.
JOHN HARMON.

Sir,—With reference to the correspondence on the above
subject, T think that the reason why Mr. Harmon’s test was so
inconclusive was owing to the difficulty of comparing the pitch
of two such entirely different tones-as those of the piano and the
human whistle. The piccolo stop of the organ provides a satis-
factory means of comparison owing to the similarity of its
tone to that of the human whistle, and on experiment showed,
beyond any manner of doubt, that upper C and not middle C is
the lower limit of the latter. | ]

It would be interesting to hear Mr. Harmen’s explanation of
the alleged lack of fundamental power in deep organ tones.
While not professing any special knowledge of acoustics, I am
firmly of Mr. Seymour Pile’s opinion that the notes produced
by large wood organ pipes are almost devoid of harmonics, and
very much doubt whether bottom C on a 32-foot length pipe
(one octave below lowest C on the piano) would produce any
sound whatever in a moving-coil speaker.

Bromley, Kent. VERNON €. COOMBS.

SHIELDING AND H.F. RESISTANCE OF COILS.

Sir,—I have read with great interest Mr. Horle's letter in
your issue of October 29th with reference to the change in resist-
ance of a radio-frequency inductance coil when placed inside a
metal screen. In stating that a coil may show a lower resist-
ance when screened than when unscreened, I assume that Mr.
Horle is confining his attention to the properties of the coil
itself, and that the decrease in resistance is not due to thg fact
that some component, whether a conductor or insulating
material, is screened from the field of the coil when the screen-
ing conductor is placed over the coil. It can easily be under-
stood that where the resistance of a coil includes the losses ‘in
some neighbouring component or material, the reduction of the
field common to the coil and this material by the interposition
of the screen will cause a’'decrease in the resistance of the coil.
I gather that' Mr. Horle’s remarks refer to the actual wire re-
sistance of the coil quite apart from the effect of any external
objects. In this respect I regret to state that I have no know-
ledge of any results showing that the resistance of a screened
coil is lower than that of such a coil unscreened. . So far as I
am aware, no results of this nature have been published, and
I think it would be very useful to all who ave interested in this
matter if Mr. Horle could be induced to publish some of the
results of the measurements on coils to which he refers. At the
same time it would be'useful if Mr. Horle could describe briefly
the method employed for the measurement of these resistances
at radio-frequencies. While it is not inconceivable that for a
coil carrying current at radio-frequencies, the secondary field
due to the presence of a screening container might so alter tha
distribution of current in the conductor of the coil, it is not easy
to visualise how such a result may be brought about.

Any further explanation which Mr. Herle could offer on this
point in reference to his own measurements would be very useful
and of great interest. R. L. SMITH ROSE.

Teddington, Middlesex.
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“The Wireless World” Supplies a

Free Service of Technical Information.

The Service is subject to the rules of the Department, which. are printed below; these must

be stricfly enforced, in the ‘interest of readers themselves.

What Is a Filter?

A number of band-pass circuits have re-
cently been described in your jour-
nal, but I am stil uncertain as to
what i3 the essential difference be-
tween a filter and a two-circuit aerial
tuner. Will you please examine the
enclosed diagrams of various aerial
input tuners, and- tell me how each
of them should be classified?

R. pe L. J.
Each one of your sketches (not repro-

duced) shows an arrangement that may,
by proper adjustment of coupling between
individual circuits, be made to operate as
& band-pass filter. Broadly speaking, two
circuits suitably linked together capaci-
tatively or inductively, or by a combina-
tion of the two methods, are always
capable of providing a *“ double-humped
resonance curve. The real difference be-
tween the filter and the two-circuit tuner
is that ithe former is deliberately designed
with ths object of getling a resonance
curve of this kind, and not merely from
the point of view of attaining maximum
signal strength and selectivity.

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 poinl) can be answered. Lelters
must be concisely worded and headed ** Infor-
mation Department.”

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

(4.) Designs or circuil diagrams for complete
recexvers or eliminators cannol ordinarily be
given ; under preseni-day condilions justice can-
not be done (o questions of this kind in the course
of a letter. "

(5.) Practical wiring planscannol be supplied
or considered.

(6.) Designs jor components such as L.F.
chokes, power transformers, complez coil assem-
blies, clc., cannol be supplied.

(1.) Queries arising jrom the consiruction or
operation of receivers must be confined o con-
structional sels described in “ The Wireless
World " ; (o standard manufactured receivers ;
or to * Kil” sels that have been reviewed used
in their original form and mnot embodying
modificalions,
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interest is deall with below.

For Long-range Work. .
Will you please give me a word of advice
regarding the simplest and least ex-
pensive circuit arrangement likely to
be suitable for consistent long-dis-
tance reception of British and foreign
stations? The set is to be used in
the West of England, and, as it must
be battery-operated, I naturally do
not wish to use more valves than are

necessary. A. E. B.
Although the modern three-valve H.F.-
det.-L.F. set can be highly sensitive, and
often affords satisfactory reception of
foreign stations, particularly after dark,
we always consider that two H.F. stages
are almost essential for consistent long-
range work. If this attitude is tenable

~ —and there can be little doubt that it is,

especially when the set is to be used in

a remote locality—the simplest arrange-

ment likely to meet your needs is a

2-v-1 circuit, probably with grid detec-

tion and reaction

Although interference is unlikely to
be particularly troublesome, it is strongly
recommended that either a two-circuit
aerial tuner or an input filter should be
used ; it is now. generally admitted that
the screened valve can hardly give of
its best unless the principles of ** pre-
selection ’ explained in this issue are
used.

00CcO0O
“The Wireless World Four >’ Output
Stage.

As my requirements in the matter of
volume are comparatively modest, I
propose, in building ** The Wireless
World Four,” to substitute a P.625
output valve for the super-power pen-
tode as specified. If this alteration is
permissible, will you please let me
know what circuit modifications will
. be necessary? H. C.

By substituting a triode, a certain
reduction in overall magnification will be
brought about; there will also be a loss
of 'power output, as you yourself suggest,
but otherwise there is no objection to
making this change.

It so happens that the P.M.24A. and
P.625 valves consume almost exactly the
same anode current, and also require simi-
lar values of negative grid voltage. In
consequence, the values of resistances,

oo

A selection of gqueries of general

etc., as already specified, may stand un-
altered; but a voltage-absorbing resistance
should be inserfed in series with the
anode, as shown in Fig, 1. This diagram
indicates all necessary modifications ;
from it you will see that the tone-regu-
lating resistance and condenser are
onitted, and that a plain output choke is
used in place of one with a centre tap.

2000
HT+

4 mfds ==

001 mtd
"'"_H.T.-l- G
I. 1 P l G.B
l fo
2mfds j
e gy
2M0
CH.,
HT—

Fig. 1,—¢« The Wireless World Four ' out-
put stage with a triode in place of the
original pentode.
oNnoOo

Bias Resistance Calculations.

I understand that output valves used in
a push-pull arrangement are normally
supplied with a negative bias of the
same value as if they were used
singly. If this is correct, I suppose
that one can safely assume, when
changing over to the push-pull sys-
tem, that no change would be neces-
sary in the value of an automatic bias
resistance? R. D. M.

No, this is wrong, as the current pass-
ing through the bias resistance will be
approximately doubled when an extra
valve is added; in consequence, its
ohmic value should be halved to produce

- the original bias voltage.
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Automatic Bias for Anode Bend
Detection.

I have successfully converted my 1-v.-1
receiver for A.C. mains operation as
far as its H.T. and ‘L.T. circuits are
concerned, and should now like to
make provision for aqutomatic bias
both for the anode bend detector and
for the output valve. With regard
to the last-mentioned, I do not antici-
pate any- trouble, as it i3 intended
werely to insert a resistance in the
negative feed lead—there 1is ample
H.T. voltage to spare. My real
difficulty is to arrange for -detector
- bias; as I use different types of valves
in this position, some provision for
continuous adjustment must be made.

Any suggestions as to how this
problem may be solved tn a simple and
tnexpensive manner would be appre-
ciated. It should be added that in-
directly heated valves are now used.

. B. C. A.
You do not tell us the total anode cur-
rent taken by the set, or the maximum

“ éPOTE

R+

H.T.—

Fig. 1.—Variable ‘‘automatic’’ bias for
an anode bend detector.

value of negative bias needed for the de-
tector; without this information it is not
possible to give full information regard-
ing this alteration, but we think that the
arrangement suggested in Fig. 1 will be
found satisfactory.

As you will see from this ‘diagram; the
normal grid bias resistance R, is connected
in series with a potentiometer; the sum
of these two resistances should be equal
to that required to produce the proper
voltage drop for application to the output
valve grid.

The detector grid return lead is taken
to the potentiometer slider, and so any
voltage from zero up to the maximum de-
veloped across the resistance may be ap-
plied. This brings us to the crux of
the matter—the resistance of the potentio-
meter.  Allowing a total anode current
of 30 milliamps—a reasonable enough
figure for a set deriving its H.T. from the
mains—a -potential drop of 12 volts will
be produced across 400 ohms, which is the
vilue of the usual commercial component.
This -voltage is likely to be sufficient for:

Wireless
World

any valve ordinarily used as an anode
bend detector, but if more is required, or
if total plate current amounts to less than
that assumed, it will be necessary to use a
potentiometer of higher resistance.

Grid decoupling resistances and con-
densers, which may be of 100,000 ohms

and 2 mfds., are indicated by R. and C.

[oNeNeR g

Economies in Anode Current.
1 am about to construct a self-contained
4-valve battery set, but am . uncer-

tain whether to. adopt an H.F.-det.2-.

L.F. circuit or to use two H.F.
stages followed by a detector and
one L.F. stage. It is specially de-
sired to reduce anode current con-
sumption to . the lowest possible
figure. Bearing this point in mind,
will you please advise me as to which
arrangement 1is likely to be the most
satisfactory ? W. B.

The difference in anode current con-
sumption between an S.G. valve and a
triode of the type likely to be used in a
high-magnification L.F. stage is almost
negligible, and would hardly amount to
more than a milliampere or so. By using
resistance coupling, possibly as much as
8 milliamperes might be saved by adopt-
ing the *2.L.F.” circuit, but amplifi-
cation would possibly be insufficient for
a frame aerial set with a single H.F,
stage.  The “2-H.F.” circuit is un-
doubtedly the best for your purpose, but
is, of course, more difficult to design and

to construct.
o000

Better Coils : Larger Coupling
Condensers

1 am thinking of making up a capacity-
coupled wnput filter. with two 3in.
Litz-wound coils (** Wireless World
specification) which are already in my
possession. A single-knob tumng of
low-resistance circuits of this Lind is
unlikely. to remain *“in step” over-the
whole tuning range, it is proposed to
fit a trimming condenser in an acces-
sible position on the front panel. The
filter is to be followed by a two-stage
H.F. amplifier.

Do you consider this to be a practi-
cal scheme? Of course, I intend to
use a smaller coupling condenser than
wsudl, as the coils are of higher. éffi-
ciency than those genmerally wssd in
filter circuits. J. R. S.

It is always rather dangerous to uss coils
of exceptionally low resistauce in a filter,
although in your case the resulting sharpty
defined tuning peaks are not likely to be
altogether a disadvantage, as there is to
be a succeeding H.F. amplifier, presum-
ably with intervalve couplings consisting
of single-tuned circuits.

Your proposed external-trimming con-
denser will be of some value, but its in-
clusiogp will not completely overcome the
inherent difficulties in the way of ¢ gang-
ing * tuned circuits of high efficiency.

Finally, we would point out that it is
wrong to assume that the coupling con-
denser should be smaller than usual.
Actually, the contrary is the case, and we
suggest that’ you should use a mutual
capacity of at least 0.015 mfd.

>ur
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Capacity-coupled Two-circuit Tuners.
1 have just made a two-circuit tuner unii
with a tapped aerial connection to the
first coil and capacity coupling (by
means of a small variable condenser of
0.00015 mfd.) between the two circuits.
Selectivity is disappointing, although
1t 13 better than that of the single-
circuit ‘‘ aperiodic ’ tuner previously
used. Coils are of 3in. diameter,
wound with No. 22 gauge wire in
accordance with the instructions given
1 your issue of September 3rd, and 1
am sure that there are no high-resist-
ance joints or serious leakages. Can
you suggest why tuning should be
tess sharp than one would expect?
H. M. C.

A capacity-coupled tuner of this type
should be highly satisfactory, and, with a
sufficiently loose coupling between its cir-
cuits, should provide high selectivity. We
think that your failire to obtain these
results must be due to the use of an ex-
cessively large coupling condenser; the
capacity of the component that you are
using may be too great, even when it is
set at minimum.

It is therefore suggested that you should
either obtain another condenser with a
maximum capacity of certainly not more
than 0.0001 mfd,, or even considerably
less, and with a low minimum value, or
that you should remove about halt the
vanes from your present condenser,

FOREIGN BROADCAST GUIDE.
FRANKFURT-AM-MAIN

(Germany).
Geographical Position : 50° 6’ N. 8 40’ E.

Approximate air line from London: 397
miles,
Wavelength : 390 m. Frequency : 770 k.
Power : 1.5 kW.

Time : *Central European Time.
* Coincides with B.S.T.

Standard Daily Transmissiens.

05.55 B.S.T. weather forecast from Stuttgart ;
06.00 physical . exercises; 07.00 (Sun:)
relay of concert from Hamburg; 08.15
relay of concert from some Rhineland Spa,
e.g., Kreuznach, Wiesbaden, etc.); 12.15
gramophone records or orchestral concert ;
16.00 (Sun.) relay from Wiesbaden Kurhaus;
1930 or 20.00 main evening programme ;
23.00 dance music; occasionally night

concert from 00.30 to 01.30.

Man-and woman announcers. Opening Call:
Hier Suedwestdeutsche Rundfunk F rankfurt-
am-Main und Cassel. .

Interval Signal: Metronome, followed by
abbreviated call: *Frankfurt-am-Main und
Cassel.

Regularly exchanges programmes with-Stutt-
gart,

Closes down with. usual German formula and
the playing of Deutschland ueber Alles
(German National Anthem).

Relay : Cassel, 246'm. (1,220 ke.).
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WHICH DO YOU PREFER

Here for you to choose from
are the two units acclaimed
the best in Europe by the
trade, the pressand the public.
Which is your choice? Visit
your dealer and make the test
for yourself. Choose between
the two most famous units of
a very famous range—which-
ever you choose you’ll have
chosen well.

THE BRITESH BLUE SPOT COMPANY LTD.

BLUE SPOT HOUSE, 94/96 ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.1
"Phone : CLERKENWELL 3570, ‘Grams : “* BLUOSPOT. SMITH, LONDON."

Distributors - for Northera - England, Scotland and North Wales : H. C. RAWSON (Sheffield and London), LTD., 100 London Road,
Sheffield ; 22 St. Mary's Parsonage, Manchester ; 183 George Street, Glasgpw.

B39 Advertisemerits for ** The Wireless"Warid ** ave only accepted from firms we believe to be thoroughly veliable.
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Unrivalled for all _
WIRELESS & ELECTRICAL Purposes.
©

Write to Magnet Dept.
for Latest Booklet.

DARWINS LIMITED, Fitzwilliam Works, SHEFFIELD

EE———— ] ondon Office: 8o, Bishopsgale, E.C.2,

a e

%,

THE PERFECT

EBONITE PANEL

ONE QUALITY ONLY
—— THE BEST —

SUPPLIED IN Matt  Semi-Polished Mahogany Hightly Poiighéd Black
SIX FINISHES CubeSurtace Righly Polished Mahogany Semi-Polished Blagk -
Stocked by most Wireless dzalers. . If any difficulty in
obtaining locally writs for nams of nearest stockist-to:

H. B. POTTER & Co., Ltd., Station Buildings, ROCHDALE.

Exceptionally strongly built, with parallel movement which is absolutely
field magnet of special quality steel, noo-regonant. An extremely sensitive
s0 designed that an intensely strong Speaker which will, at the same time,
field is obtained in the gap.. The center- handle a very heavy input perfectly.
ing arraugement gives perfectly free Always ask for PARMEKO apparatua

“The Best—Regardless ”’

Write for a copy of our price list of Transformers, Chokes, Eliminators, and Power

- Amplifiersio :
PARTRIDGE & MEE LTD.
i e

Cent. 22276." Musenm 5070,

NOWwW
READY

From all Book-
sellers, Stationers
and Bookstalls, or
direct from the
Publishers.

‘“The Wireless World '’ Diary for 1931,
now in its seventh year of publication,
contains 79 pages of facts, figures
and explanations to which wireless
amateurs constantly refer, together
with ample space for memoranda and
notes. The only diary published com-
piled by the Staff of  The Wireless
World.”!

Strongly bound.in leather

cloth, pencil in binding

edge, round corners,. gilt

edges, marbled end

papers, 190 pages. Size

3% by 4% inches.

PRICE
16 The

BY PQ‘S; Wil‘eleSS
PP World
ILIFFE & SONS
. DIARY

W.W.g9.

INSIST ON HAVING

oR BECOL :
% GAUSE 1

S 11 15 BRITISH MADE & RELIABLE. E
LOOK FOR BECOL TRADEMARK.

Sole Manufacturers:
THE BRITISH EBONITE CO., LTD.,
HANWELL, LONDON, W.7.

P
A
N
E
L
S

| ‘READI-RAD” - PROVEN
_= PERFORMANCE
I 2ACOMPONENTS

READI-RAD STANDARD H.F. CHOKE.

A novel design of particularly small dimensions and
high efficiency. Easily ‘mounted by a single screw.
A mastérpiece of efficiency at a startlingly ¢

low Price - - - - - - 2/'

SEND FOR

ILLUSTRATED . : (R. R. LTD.
159, Borough High Street, London Bridge, S.EAd.
LISTS. "Phone: Hop'5555. 'Grams : ' Readirad, Sedist.’

Mention of " The Wireless World,"" wh’e;?fwiting to advertisers, will ensure prompt atiention. R0
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WHY READERS

—— ARE
e SENDING
FOR
LEAFLET
54%/1

Itgivesinteresting details
of the M-L BX type Anode
Converter—a particularly
useful apparatus for radio
users without a mains supply,
and which is frée from the para-

sitic noises often associated with
H.T. Batteries. It can be operated
from the same accumulator asis used
for heating the valve filaments.

Can be supplied to run from a 6 v.
accumulator, gives an output of 15 m.a.
at 120 or 150 volts.

Get your copy of Leaflet 547/1. Senda p.c. TO-DAY

ANODE
\CONVERTER

Conlractors to :—

‘The Air Ministry, The British Broadcast-
ing Corporation, The General Post Office,
Marconiphone, The Gramophone Co.,
Ltd,, etc., cte,

srer.  The -L MAGNETO SYND. LTD., COVENTRY. 5%
T R R T T

TRIPLE-TESTED

Three times tested, Belling-Lee
Wander Plugs are as perfect as
they can be made.

FIRST TEST. For grip, in a socket
smaller than that of any known “battery.

SECOND TEST. Without any adjust-
mént-to prongs it must now grip a socket
larger than that of any battery made.

THIRD TEST. A piece of metal is in-

serted in place of the flex, and the lower
portion of the plug screwed up tightly

against it. Any weakness in the thread

will result in its stripping.

Only Plugs which have passed .all .three

tests are sold.

Grips wire, rubber and fray. Head
engraved—12letterings to choose from.

Price 3d.

{ BELLING-LEE BATTERY CORD, :
: complete with engraved plugs and
: spades, 9-way (forall Mullard 5/9 :
i Orgola 3 circuits) o O :
5 Alsa made in 5, 6, 7, 8 and 10-way.

e A I e £ b P s AT :

Write for Free Belling-Lee Handboolk
““ Radio Connections” (2nd Edition)

.BELLING-LEE

FOR EVERY RADIO CONNECTION

w

7

Advertisement of Belling & Lee, Lid., Queensway Works, Ponders End, Middlesex.

ol N

£
. = .
§ o %\\\\k\\

EVERYTHING
. {

=
\§

. VALVES
FILAMENT - - =
O [0l - Feld]o 8  The All-in-One Radiometer gives
(el 'V Lo N IAREM  you a definite answer to every
AND:CIRCUITS question you put to it. |t will tell
CRW-LToWBR gl  you, at once, whether a valve is
IYYARBYSYE-ES  “good” or “ dud.”” If your bat-
gowu/tﬁ‘hg/ teries are failing it will show you
s RS  just where you. stand, giving you
the exact output in- volts and milliamps. Mains Units, too,
can be tested. When you build your new set you can test
every component, every- inch of wiring-—before you “switch
on. You will never burn out a valve if you check over first
with the All-in-One. It is calibrated to give an accurate
reading, is as simple to understand as an
alarm clock and is built to last. Let it solve
your problems—let it save you money.
Ask for our booklet or write direct to

Pifco Ltd., Pifco House, High St., Manchester

Obtainable through all good wireless dealers.

IALL ~ ONE

B41 Advertisements for “ The Wireless Wo¥a ' are only accepted_ froni firmns we believe to be thovoughly veliable
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HARRODS

This Eliminator has been entirely re—designed and
embodies many néw improvements including
Harrods’ own special Rectifiers covered by pro-
visional patents. Two Rectifiers are used giving
fullwave rectification, the gverage life is two years,
if refilled, and the cost of renewing is 1/3d. each.
The output of 125 volts at 20 milliamperes, is
provided with eight different voltage tappings.
Assembled in a Walnut finished moulded
Bakelite' Cabinet measuring 10 ins.x 5 ins. x 5 ins,

rrice $2,10.0

' HARRODS LTD LONDON SW1

LOUIS 37, Newman St., W.1

e : HOLZMIAN LTD. Telephone : Museum 2641
CLIX Cant "R" ,
ther?

For every form of contact.
CLIX VALVE HOLDER

Usual H.F. losses entirely elimi-
nated. Resilient Sockets air
dielectrically insulated and self-
aligning. Impossible to hlow
valves. I
Type B for bascboard mounting.
4-Pin Model, with screw
terminals . .. lod.
4-Pin Model, without screw
terminals . . 8d.

Exztract from a recent test report in
a leading technical journal :

‘“ We have no hesitation in
saying that for the short
wave receiver it is the best
on the market. It is as
nearly air supported as
possible, An  excellent
feature is to be found in the
new Clix slotted sockéts . e .

giving positive contact to 5'53“‘ _Mogel.' with screw 1-
either split or solid valve No. 27. Pro. Pal. Reg. Design. 5-Pin Model, without screw

pins.” terminals .. .. 9d.

All we ask is the
chance to prove that
you can earn £300,
£400, £500 per year
or more. Other men

s - are doing it and you
W rA“, can do the same.
Y We have an unrivalled and
ITS —R—E—-‘ . world -wide  organisation
waiting to help you whether you be novice or
expert. If you wish tor something more than a
* bread and butter’ job you ows it to yourselt
to-investigate our Service. .
Qur handbook “ENGINEERING- OPPORTUN- <
ITIES" has pointed the way to better things
to over 40,000 ot your fellows. It contains
details of B.8¢., A.M.L.Mech.E.,, AM.LE.E.,
A.M.I.C.E, AM.LA.E, AM.1Struct.E., Lon-
don Matric., C. & G., G.P.O., etc., Exams.,
outlines home study Courses in all branches of
Electrical, Mechanical, Motor and Wireless
Engirfieering, and explains our uniqus guaran-
tee o
NO PASS—-NO FEE.
Our ‘““ Pass’’ record in all the
above Exams. is now 93%
In a Brilliant Foreword Prof. A. M. Low
shows clearly the chances vou are missing.
'*Enginearing Opportunitios”’ and our advica
are quite FREE. Don't neglect this offer—
give vent to that upward urge and send a post-
card NOW, stating Branch, Post or Exam,, -
which interests you.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY
337, Shakespeare House, 20-31, Oxford St., W.1.

No. 1. Pro. Paz. No. 6, Pro. Pal. Rey: No. 2 Pat,
COIL PIN CLIX ANODE CONNECTOR PIN TERMINAL

Forhoz_ne constructors. Embodies For. Screen-grid or Pentode Valves. A neatand quickly fitted terminal
the Clix principal of resilience- A certain and safe push-pull contact. tag. Red or black, engraved or
helically formed leaves and solid Impossible to short anywhere. Black plain, Price 2d.

end. Price 2d. insulator. Engraved. ~Price 3dl.

WRITE FOR DESCRIPTIVE LEAFLET OF CLIX 27 AIDS TO PERFECT CONTACT.

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

Mention of * The Wireless World,” wh!m.fériting to advertisers, will ensure prompt atiention. B42
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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.

Fach paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of iresh
instructions the entire *copy ” is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for thess 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
on WEDNESDAY MORNING ‘at the Branch Offices,
19, Hertford Street, Coventry; Guildhall Buildings,
Navigation Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.

Advertisements that arrive too late for a particular
isgue will automatically be inserted in the following 1ssue
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 bemade —p—@g,  Dayable to ILIFFE
& SONS Ltd., and crossed << ——— Notes being
untraceable if logt in transit should not be sent as
remittances.

All letters relating to advertisements should quote the
pumber which is printed at the end of each advertisement,
and the date of the issué in which it appeared.

The proprietors are no r: ible for clerical or printers’
errors, altbough 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 000, cfo “ The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. 000, cfo * The Wireless World,"”
Dorset House, Tudor Street, l.ondon, E.C.4. Readers who
reply to Box No. aduerlisements are warned against sending
vemitiance through the post except in registered envelopes ;
in all such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked Depost

Department.”
P& DEPOSIT SYSTEM.

Readers who hesilate 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 mwust be returned to
gender. 1f 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 arrangemient 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
transactions over £10 and under £50, the fee 1s 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 shonld” be miade payable tolliffe & 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 goods advertised
have already been disposed of. Advertisers often receive s0
many enquiries that it is_quite impossible to reply to
each one by post.

RECEIVERS FOR . SALE.

SQOTT SESSIONS and Co., Great Britain; Radio
Doctors.—Read  advertisement under — Miscel-
laneous. [0264
HIRE a McMichael Portable Set, by day or week,

_irom Alexander Black, Wireless Doctor and Con-
gultant, 55, Ebury St., S.W.1. Sloane 1655. [0328

TRAIGHT Five Portable, makers’ 12 months’ guar-
antec; 8 guineas, complete.—Mosby, 507, London
Rd., Sheffield. [1169

G.E.C‘. World Wide Screen Grid Four, “milliamp-
meter. 160v. Exide double capacity H.T. accumu-
lators, L.T. 6v. Marconiphone moving coil speaker,
Jatest, in mahogany cabinet, set and batteries in 4it.
high mahogany cabinet, double doors, all new 1930;
heard any time; cost. £48, accept £22.—Hopkins, 126,
Long St., Birmingham. [1948
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/  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,
[ Charel St., Marylebone, London
SUPER

SPRUNG ! 3
in the Penjamin Vi:;fvlgg:’,l ;r :

You gebs
coptact with

es of & SP
22% ag;%m 1‘? cpqlg:ntand a first-class
i id or spi! b gl
§:)t‘l,1eirmsght(‘lm bargain. .- And the pricé
Write for Catalogue No. 1142

The Benjamin Electric Lt;l-.‘,
Tarift Road, Tottenham, NAT.
. Tottenham 1500

RADIO
and
POWER”

Lyons “BAT. 750
watt QM.B. Switches
are designed and manu-
factured to give efficiency.
Used confidently in High
Frequency circuits, also
H.T. and L.T. Battery
Eliminators, Trickle Chargers, Gramophone
Motor Switches, Moving Coil Loud Speaker
Field Switches, Starting small Electric Motors, etc.
ONE HOLE FIXING

.Two very popular types are:

No. 728 with Solderlng Tags 2/« each.
No. 730 with Screw Terminals 2/3 each.
Send for Free Booklet * Switches for Radio and
Power " with 20 new Circuits, on these and
many other thoroughly reliable Switches.

CLAUDE LYONS, LTD.,
76, Oldhall Street, Liverpool.
40, Buckingham Gate, S.W.1.

“SWITCHES for|

Receivers for Sale.—Contd.

HILIPS 2511 Electric Receiver, 4-valve, 240 volts,
£21; Philips 2013 moving coil L.S., £7; set and
speaker complete, £26; IIL.M.V. No. 163 gramophone,

mahogany, £18.—Saul, 8, AJAnsdell Rd.,, 8. Ansdell,
Blackpool. [1944
OREIGN Listeners Four, perfect, £10; Loitin

. . White gramophone amplifier, magnificent repro-
.duction, £10; both complete. with valves, 100-110-volt
A.C.—Chamier, Vickers House, Westminster. [1950

6-VAL_VE McMichael Superhet., also speaker, frame
aerial, H.T. and L.T. accumulators, never used;
£12, offer.—124, IHazelhurst Rd., King's Ileath, Bir-
mingham. = [1973
NEW. Kilomag Four, in special cabinet, complete

with valves, scarcely used; sacrifice, £10.—~Darn-
ton, Sissinghurst Court, Cranbrook. - [1972

SRAM Music Magnet Four, in perfect order, with
grid battery, no valves;"£6/15.—C. M. King, Wall-
down, Whitehill, Hants. [1963

EW 1930 Osram Music Magnet Three, with valves,
£7; 7-valve superhet., £5.—41, Woodside View,
Leeds. [1958

HIGII. Quality Console 2-valve Receivers, with incor-
L porated speaker and all accessories, £8; selective
aerial tuners, from 5/-; 2-valve sets, in Camco cabinets,
54/-; retail; lists {ree.—Chalgrove Radio, 6, Grove St.,
W ellingborough. [1954

YOUR Old Receiver or Component Taken in Part
fixchange for New; write to us before purchasing
elsewhere and obtain -expert advice irom 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., Prestion. (0226

MPLION 4-valve 2S.G. Portable, in use 3 weeks,

. perfect condition; £17/10.—Box 7898, c/o The
Wireless World. [1936
LECTRIC_ Gramophone and 5-valve. Wireless Re-
_ceiver, in handsome oak cabinet, mains driven
maving coil speaker, last stage 1 L.S.6A, 240v. A.C,
superlative reproduction of radio and records, infinitely
better reproduction than any commercially produced
article; cost over £100, accept £45.-~Mann, 41, Mon-
tagu Rd. Tel.: Hendon 2737. {1980

25 or Ncarest.—Marconiphone 3S.G., D., P re-
ceiver, Marconi L.S., 2 accumulators, D.C. 220

Marconi eliminator; cost £35 last April; sale by
executors.—Houghton, Broughton, Preston. [1986
HILIPS Receiver, A.C. 240, with Marconi moving
coil speaker, perlect; £19.—Ellis, 28, Redhill
Drive,. Edgware, Middlesex. [1989

L cMICHAEL Super Range Portable Four, 1930,

perfect condition, with Ekco H.T. unit; £17, or
nearest offer.—Cooper, 33, Pullan Av., Eccleshill, Brad-
ford. [1990

MEGAVOX, to “ W.W." specification, complete with
incorporated Regentone H.T. eliminator or stan-
dard No. 3 H.T. battery, unused, gramophone pick-up
and control, Baker Perm-electro M.C. speaker chassis;
cost £46, accept £23, or will separate—5, Lychett
Rd., Bromley, Kent. (1993

CMICHAEL’S Screen Grid Dermic-Three, com-
plete with A.C. 200-250 eliminater, accuniulator,
trickle charger attached; £10/10; eguals all -electric,
perfect.—Nelson, 8, Brewster Gardens, North Kensing-
ton, W.10. -After 8 p.m., or 'phone : Templée Bar
3681. [1995

5-VALVE Hide Case Portable, fitted Regentone com-
bined H.T. and L.T.- mains -unit, "A.C. 200-220:
£12/10;. demonstration. after 7.30 p.m.—28, St. An-
drew's Av., Sudbury, Wembley. [1996

P.P.V.z Set, H.T. 120v. and L.T: accumulator, com-
plete in mahogany cabinet. easily convertible to
radiogram, Ormond speaker; £5/5; with B.T.H. H.T.
and L.T. charger, 200-250 A.C., 2 amp., £8/5.—~E.W.,
94, Fernside Bd., Balbam. (Alter 7.30 p.m.}. ~[2002

MARCONI Superhet Model 82, complete, good con-.
- dition, numerons accessories, including mains
unit, ‘accumulators, 2 speakeis; sacrifice, what offers ?
—Full particulars from Captain X., ¢/o F. T. Harris
and Co., Bude. ¥ [2008

L IRELESS World ”* Record III, including new

A.C. valves and complete eliminator, cost over
£30 6 months ago; best offer accepted; week's trial
gladly.—Hear it at 7, Whitchurch Gardens, Edgware.
'Phone ; 0493. {2010

ONVERT Your Set to All Electrici—Complete kits

for eliminators and all electric conversions, any
A.C. voltage; transformers for A.C. vaives, 4v. 3 amp.,
9/6; A.C. valves from 9/6; all components tested
and guaranteed; write for lists, stating requirements. —
Hill’s, 25, Byron Gardens, Sutton, Surrey. f2022

ATIONAL 5-valve Portable, only needs new bat-

Advertisements for *“ The Wireless Wor

T4 are onlv accebted from firms we believe to be thoroughly reliable.

teries; £4.—Box 7970, c¢/o The Wireless World.
[20@4 -
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Receivers for Sale.—Contd.

-I. Madrigal A.C. Three. new; cost £30, accept . U'TE NEw '
nearest offer, £20.—6, Mayville St., Leeds. [2027a
HOUSANDShoIB “ Wireles;] Worlcsl i Ic?lenders Sré 5 r.
Building the Band-pass Three. See advert. under g o \
Coils.—Groves Brothers. [2003 | | i = 3 Your vollmeter-
PRODUCTS, 3
ACCUMULATORS—BATTERIES.

“ALL'ELEGTRIG 2 WET Battery Replacements, new process sacs,

approximately 30,000 ma.; 2/6 per dozen;
particulars free.—Scottish Batteries, Braeside, Uphall
1

Realism in Re- > Slbiony Lize FOR 2/6
Maplrlgduttggn_. w : 12 OV. Lxide Battery and Trickle Charger (220v.);

m'llde ;e; ;Lgés - / 30/-—Bryant, 2, South Ridgway Place, " By plugging a
ialists of Mains fiicbicdoz. t2012 Sifam Circuit Test-

ing Adapter on to
the spike of your
voltmeter you can

equipment high

stage gain . CHARGERS AND ELIMINATORS.
Secreen Grid

HF. valve, de- 8 B | PEILISON'S Satety HY. Supply Units are Farous use it for detecting Skort
tectar and - for Reliability and Silent Working. Circuits, Open Circuits,
POWer pen- i OUR New Prices Again Make Them Famous for Condenser Trouble, Bad
tode, illumin- 3 Value; for D.C. mains model D.C.4 gives 120v. at Connections, and tésting
ated dial. e 2 15 m.a., 27/6; D.C.5. 150v. at 25 m.a., 1 fixed, 2 var. Valve Filaments.
Walnut or o 3 4 tappings, 35/-; for A.C. mains model A.C.7, 120v. atl The adapter costs only
Mahogany RECEIVER f | 20 m.a, £3; A.C.5 150v. at 30 m.a.,, 1 fixed, 2 var. 2/6, but functions as effi~
At 3v. tappings, £3/17/6; A.C.6, for 25 cytle mains, €6, ety as; oot ereniivy
2 v PHILIPSON’S Safety H.T. Supply Units are Guar- instrument.
v. - 12Gns. anteed for 12 months; write for our booklet, E 2/6 FROM
v. - 19 Gns. MAINS UNITS “ Radio Power.” PRIC /

Including Battery

PHILIPSON and Co., Ltd., Radio Engineers, Astley ALL RADIO
DEALERS

A.C. and D.C. models from o Bridge, Bolton, ’'Phone: 2038. 'Grams: Safety,
stock suitable for all voltages. Bolton. - Est. over 50 years. [0318
No hum. ZEverlasting—

trouble free. TANTALUM and Lionium for A.C. Rectifiers, blue SIFAM POCKET
prints for inexpenmsiye H.T. and L.T. chargers.— 4
HT. 120 V. at 515 m/a - Blackwells Metallurgical “Works, Ltd., Garston, éI'Liver- A OLTMETER
| pool. [1209 FRIE 7/6

H CHESTER BROS.—AIll {ypes of mains {ransformers
. and chokes to any specification —Chester Bros.,

) 495, Cambridge Rd., London, E.2 C. it
tl.ﬂel‘) com- CHESTER BRO3.—Type. V3 220-1-220v., 35 m.a., 5v. lr(:}l
bined £5100 1.6a., O.T., 4v. 4a. C.T., 27/6. Testing

HESTER BROS.—Type W.10, for H.T., 3 or 4, out-
put 135v. 50 m.a., and 4v. 4a, C.T.; 23/6. ADAPTER
o 5 YRl o gy HESTER BROS.—Smoothing chokes, constant in-
Write for particulars : X ductance, type C:B.2, 45 henrys, 25 m.a.; 15/-.
Tannoy Products, Dalton St., S.E.27 HESTER BROS—Write for lists of standard ificul i o
. models. Please note change of address. [1477 If any difficulty write to :

SIFAM ELECTRICAL INSTRUMENT Co., Ltd.,

ADIELLE D.C.100 (200-250 D.C.), tput 200 .C.2.
R volts, 100 m.a., and 2 wariable )tapopuin%‘;; coost BUSH HOUSE, ALDWYCH, LONDON, W.C2

£9/10, sell £3; brand new; sent c.0.d:—Priestley, 8,
Grosvenor Gardens, Muswell Hill, London, N.10,- [1969 =

._. LIMINATOR, 300v., 60 m.a., tappings, 4v. 4a., for . —
A.C. valyes; £4.—Ascombe, Craigmore,” Totley “RED DIAMOND”
* SWITCHES
mroE

Rise, Sheffield. [1964
‘Robust Construc- e====r=w

c o R R E c I SAVAGE'S Specialise in Wireless Power from the
tion. Definite

Mains; reliable apparatus at reasonable prices.
SAVAGE‘S Transformer Laminntions and Bakelite
G E Bobbins; intending home constructors should write

for list. ‘on’ and ‘off’

’ REGF positions. No

. SAVAGE'S Reliable  Smoothing Condensers, 1,500
‘x Jith a SOVEREIGN WIRE volts D.0. test, 1 mid. 2/, 2 mid. 3/-, 4 mid. 5/3; | { shaking. Perfect contacts. Large
WOUND  RESISTANCE terminals for easy fitting.

500 volts D.C. test, 1 mid. 1/6, 2 mid. 2/3; 4 mid.
5 L 3/9. By post
correct voltage is always main- RD39 2 point 3 1/
tained. Every one is guaranteed

RN ¥ 8
E B Ds0 . deod spindlc 113 18 R
.y . - oint .. .. ! -
within 5% of its stated value RD47 'f’d‘;ad spindle 1/8 1,9 ' £
3

e — e R —

SAVAGE'S Power Chokes for tlie Power Pentode Two,
smoothing L.C.36G, 18/-; output L.C.36D.G.,
19/6; many other types available, write for list.

Bakelite holder, any resistance

: : ‘ AVAGE'S Mains Transformers for {he New Westing-
?gfals astatilclzlly _wpund.f Sleng 3 S Houmeaitinica:. Bicaesl bt s iyt i ng44 Radio-gram o o
- Pamp o AL B oaf ‘:'3_’.\ SAVAGE’S New Foreign l.isteners’ Four Equipment. oLt e
current carrying  capacty o ;&l)' —Transicrmer, N.IVL.4, 33/-; smoothing choke, <€ ?”
every  resistance. Without 8 C32G, 20/-; output choke C32/0, 20/-. RED DIAMOND

SAVAGE'S E “;'ireless “\,V‘o‘}'ld ”54/F°m qul;xipment,
I - mains teransformer, W.4, -3 smoothing and
LKy bc: obtamec! for l/" lqss than bias chokes, type W.W:4C, 16/- each; centre tapped
list price. Write to us if your output choke, L.C.36P.G., 19/6.

déaler does not stock. SAVAGE'S Mains Transformer, B.T.4, 500:0-500 volts

As used for the ** Wireless for
the Blind ** Crystal Sets.

brackets or through

‘120 m.amps., 7Y% volts .3 amps., 6§ volts 3 amps,, - )
Other Notable ohms. each, | 4 volis 2 amps., 4 volts 1 amp., 4 volts 1 amp, all rend;ﬂneliqn?ni;r;ii:éwag;
SOVEREIGN PRODUCTS. 1,000/3,000 . ..... 5/~ centre tapped, specially developed to facilitate auto- vitration. Fach ome is tested on

45 matic bias in all stages; 57/6.
5/ SAVAGE'S Mains Transformer, V.T.37, 250.0-250
Dual-range_ and Screen-grid volts 60 m.amps., 4 volts 1 amp., 4 volts 1 amp.,
oils - F. Chokes: Com- 000 ... 7 4 vollts 1 amp., 4i"°1ts' ﬁ amps., all centr!e tapped, a
et (O - i . .....8)~ | uselul instrument for modern recéivers with automatic
pression-type  Condensers, elc. 100,000- .. .....8/ b An T ek Bole
SAVAGE’S Mains Transformers and Power Chokes
are carefully constructed from first class materials |
with an exceptionally generous margin of safety; they

are fully giaranteed and may be purchased with con-
fidence.
SAVAGE'S Have Moved to Larger Premises; please 1
note new address: 292, Bishopsgate, London,
g Benl gacsishobess Py AR L || MOVING COIL SPEAKERS
< AMPLIFIER, A.C. main, -200-250v., complete with
SOVEREIGN PRODUCTS, LIMITED, moving coil, Rolo “speaker, electric gramophone The greatest range of Permanent and

62/54 Roseber Avenue London E.C1 otor, pick-up, eliminator and amplifier, spare valves, N .
82159, % - - 21110ugh pvol\'lme for'a very large hall; bargain, £15.— _energ’ser Speakers in the World.

O ) | 7 on strathote S Soutaa s e, (See page 24)).
Phone : ‘Putney 6128. [2019 2

Mention of ** The Wirebess World,” whem w;ilirzg to advertisers, will ensurve prompt attention. LY

shield. - broadeast before despatch.
Of all high-class Radio Dealers or Sole Makers:

JEWEL PEN CO., LTD.,
(Radio Dept. 44), 21-22, Great Sutton St., LONDON, E.C.1

Volume Controls; Potentio- 4,000/40,000 .
meters; Rheostats ; Wave Traps; 50,000 .
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Chargers and Eliminators.—Contd.

D]:L Generator, type E, ‘12-volt input, 400-volt

“output at 150 m.a., complete with smoothing
apparatus, as brand new; £10.—J. R. Jeflery, 25a,
Strathville Rd., Southfields, S.W.18. 'Phone: Putney
6128. [2020

-T.H. Tungar Rectifier for Sale, A.C., volts 115,
cycles 60; D.C., volts 75, D.C. amps. 6; excel-

lent condition; accept £8 for quick sale.—Pearce, 36, |

Cranborne Gardens, Welwyn Garden City, Herts.
[2014

RYCE’S Constant Inductance Smoothing or Qutput
chokes, 220 ohms resistance, 22 henrys at 50
m.a.; ‘price 15/-, post 1/-; also write for transiormer
lists.—Bryce’s, 54, Dawson St., Bury, Lancs. [2001

MALNS Transformers for Westinghouse Metal Recti-
- flers, from 16/6; mains transformers and smooth-
ing chokes made to specitication in 24 hours.—Challis,
22, Park Rd., Rugby. [1999

AVENSET Battery Charger, A.C. 200-220 volts,
output 40-2-volt, 20 act. amp.-hr. cells; list price
£14, accept £6/15, complets; little used.—Clifford
Radio Co., Clifford Av., S.W.14. Richmond zlﬁg.gd
DISWAN. 12.volt . 2.amp. Trickle Charger, brand
new; 37/6, or offer.—Greniell, 8, Beacontree Rd.,

11. [2027

CABINETS.

TDIGBY'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 separate
battery components; from 56/- to £i2.
DIGBY'S Cabinets Made to Customer's Own™ Designs.

IGBY'S Cabinets.—Write for new. 16-page art cata-
logue.—F. Digby, 9. The Oval, Hackney Rd., E.2

'Phone : Bishopsgate 6458. [0128.7

ABINETS for All Regquirements.—F. W. Ramsey,
63, Shailesbury St.,. London, N.1. Clerkénwell
7139. (1479

AY'S _Cabipets.—Exclusive practical models .in
radio and radiogram cabinets, 507 cheaper than
elsewhere, used and.-recommended by the mest dis-
tingnished and discriminating radio experts; a range
of 60 designs to select from; illustrated price lists
iree.—H. Kay, Wireless Cabinet Manufacturer, Mount
Pleasant Rd., London, N.17. 'Phone: Walthamstow
1626, {1789
RTCRAFT '-Cabinets, illustrated list free; radio-
grams, jrom 797/6; unbeatable value.—Artcrait
Works, Grant Rd., Oroydon. KEstablished 1925.
‘Phone: 1981. (1814

COILS, TRANSFORMERS, ETC.

TRANSFORI\[ERS and Chokes for Battery Elimina-
tors.—Chester Bros., 495, Cambridge Rd., Lon-
don, E.2. (9706

600 and 1,000 ohms Decoupling Resistances,
specified for the largest and most important
‘“ Wireless World " receivers; 1/6 each, post free.—
Groves Brothers, St. Mary's Place, Shrewsbury. [1732

AND-PASS Three Qoils, 30/- set; slotted formers
for winding, 8/6 set; grooved primary supports,
2/- set, all post ifree,—Greves Brothers, St. Mary's

Place, Shrewsbury. [1804
1‘/ ULLARD 240 volts Filament Transformer; 20/-.—
S, M., 213, Willesden Lane, N.W.€. (1957

OILS.—* Wireless World ? Four, complete. screens,
switches. 52/-; Band Pass Four, 25/-; Band Pass
Three, 37/6 per set, cio.d.—Smith, 3, Park Parade.
Harlesden, N.W.10. [1977

BAND-PASSAThree Coils, 47/-; Band-Pass Four,
70/-; Regional 'One and Band-Pass unit, coils,
17/6 pair; All D.C. Three, coik, 32/6; D.C. Foreign
Listeners’ Four, ganged coils: with links and comden-
sers, 52/6; coils for all '* Wireless World '* and other
receivers; complete lists post iree; trade supplied.—
Simmonds Bros.,, The Original and Best Coil Manufac-
turers. now at 38, Rabone Lane, Smethwick. [1627a

DYNAMOS, ETC,

M-L Converter, 12v. input, 300v. 50 m.a. output,
new; £6.—" Oakdene,”” Upper Bell, Rochester.
[1953

GRAMOPHONES, PICK-UPS, ETC.

.T.H. Pick-ups and Tone Arms, cranked, 22/6 each;
send for list.—G2VM, 27a, Bridget St.,, Rugby.
. [1834

URNDEPT Electric Soundbox, fitted to Raytrak
radial tracking carrier, with adjustable counter-
balance; total cost £3, will accept 30/-, bargain.—Farr,
30, Cleaveland Rd., Surbiton. [1965

BLUE Spot Pick-up, played less than 50 records,
periect; cost 63/-, accept 47/6.—R. C..Edwards,

* South View,” Barcombe, Sussex. [1947

B45 Advertisements fbr ““ The Wireless Worl

BAKER'’S

SUPER POWER MOVING
COIL SPEAKER

PENTODE Model

with LINEN DIAPHRAGM

Every owner of a receiver using a
Pentode valve should possess this
amazingly efficient Speaker. Equipped
with a linen diaphragm. It gives
remarkably realistic reproduction of
both speech and music. Connected to.
the ““ Wireless World " Regional 1,
this Speaker gives full loud speaker
volume on one valve only ! Abundant
proof of its wonderful efficiency.

WRITE NOW

For new and en-
larged 32-page
; booklet on ‘‘How
iy to get Realistic
Reproduction.”

2 IT IS FREE

and yours for the
asking.

: OFFICES : :
89 SELHURST ROAD, S. NORWOOD, S.E.25.
WORKS AND DEMONSTRATION ROOM :

42 CHERRY ORCHARD ROAD, E. CROYDON.
*Phane: CROYDON 1618.

og'/'
>l

‘London Valve Co., Ltd.,

Gramophones, Pick-ups, etc.—Contd.

AI}I_BRELL Novotone, £3; Lissen needle armature
pick-up, 15/-; both unused.—Pickihorn, . 30,
Grapes Hill, Norwich. [194%

ANKRUPT Stock, 3 9ivalve gramophone ampli-
fiers, suitable for cinemaz and demonstration
work, containing the f{follewing: Three-stage, push-
pull, using Ferranti transformers, pye chokes, B.T.H,
pick-up arms, 2 Kelster Brandes elegtric turn-tables,
universal voltage, Weston meters, M.L., H.T. and L.T.
smoothing equipment. in metal cases, size, 33in. high,
19in. wide, 36in. long, as new and in working order,
suitable for A.C. or D.C. when worked bY motor
generator; price £17/10 each.—Below.

DITTO 7-valve Resistance and Choke Coupled, in
similar cases; £17/10 each.—Below.

ONE Samson 12-valve, 3-stage push-pull amplifier,
type Pam 16. in oak case, £18; valves to snit
same. 7/6 each.—Franks, 42, St. George's St., Cannon
St. Rd., Commercial Rd., London, E.1. . {2009

VALVES.

.A MPLIFIER - Valve.—If you require power you can-
L. not do bettep than one of these (or matched in
pairs if required).

JRILAMENT Volts 6, plate volts 400 (maximumj,

grid bias 84 volts (approx.), impedance 800 ohms,
amplification factor 3.8, mutual conductance 4.35
m.a./volts; price now reduced to £5; see article = The
Wireless World,"” 24th July, 1929, then send to North
d 2214, Cazenove Rd., Stoke
Newington, London, N.16. {0341

SEND for Quotation for American Tubes; Diatron
brand. —Agents, Perry Co.. 32, Dawes Rd., Ful-
ham. [1966

LOUD-SPEAKERS.

BAKER’S SELHURST RADIO 36-page Booklet,
‘‘ Sound Advice is Yours jor the Asking”; write
now for new edition; ree displayed advertisement -on
page 23. [0231

EALISTIC Speakers, irue to name, the greatest
U .advance to perfection, not a cone or horn type;
write to-day for particulars; Realistic chassis and
gpeakers ~ dethonstrated daily.—Realistic Speakers, 72,
Penton St., N.1; also 52, Broadwater Rd., Worthing.

2296
LAMPLUGII Inductor Speaker Chassis, as new; 557
—Chalkley, Grove 8t., Wellingborough. [1955

ONDONA.. Moving Coil Speaker, permanent mag-
net; £3; after 7 p.m.—C. H. Brundle, Elv
Lodge, St. Faith’s Rd., Dulwich. [1956

MPLION Lion Power Ghassis, had very little use;
£3.—Younije, 51, High St., Forres. [1952

SOUND SALES.

MAGNAVOX.~—Still time to secure a bargain.
SOUND SALE3 Super Speakers.

SOUND SALES Speaker Service.

SOUND SALES.—Special offer, a limited number
left of receny models, one of the finest in tha
Magnavox -line, 200-240 A.C. type, complete with mains
transformer, dry rcctifier and input transformer;
£4/15 nett.

WE Cannot Repeat After Present Stock is Ex-
hausted; nearly 50% off list prices.

SOUND SALES Offer Their Sincere Apologies {or
Any- Delay in the Past, and have now increased
their staff to meet the demand.

SOUND SALES Supply Special Magnavox Speakers
for 100-volt and 25-cycle Mains.

OUND SALES Will Give You the Ilighest Possible*
Allowance on Your Old Speaker in Part Ex-.
change for New 1931 Model Magnavox Speakers;
this" offer is restricted to new speakers and not bar-
gain lines.—Sound Sales, Tremlctt Grove, Highgate.
[2015

FERRANTI A.C. Speaker Chassis, cost £11/15, 4
months old, perfect condition; accept £7/15.—Gill
Commercial Hotel, Plasmarl, Swansea. [1988

BAI{ER'S Super Power Moving Coil Spcaker, pen.
‘tode coil; bargain, £3/5.—G. Deppiatt, * The
Limes,” Highgate Rd., London, N.W.5_ (1987

ICE XKELLOG M.C. 100-250 D.C., with input
transformer, 45/-; or for 200-250: A.C., 70/-;
Western Electric Kone, 55/-.—55, Teddington Park
Rd., Teddington. [1984

RISH Linen for Loud Speakers, 20x20, 1/6; 22x
22, 1/9: 24x24, 2/-; post iree, or any size —
Irish Line Warehouse, Hotel St., Bolton. (The Wire.
less World regrets that owing to a printer's error
the word ‘‘for” .was omitted from the first line el
this advertisement inserted in October 22nd issFeé) o
183

are only accedled from firms we believe to be thoroughly reliable.




‘chassis form

24 ADVERTISEMENTS.

THE WIRELESS. WORLD

NOVEMEBER 5TH, 1930.

IS |

ASSEMBLED

.

Lotus Assembled Panels are
supplied mounted with one ‘0005
Condenser, Vernier Dijal and
Reaction Condenser,
The metal escutcheon plate is in
Florentine bronze or heavy
oxydised silvér, and the drilling
is already done.
Price  fitted complete
components £1 1s,
From all Radio Dealers.

with

Wrile for-illusirated Catalogue to
_GARNETT, WHITELEY & Co., I,TD., LIVERPOOL.

FIVE YEARS
GUARANTEED

There is a five years’
guarantee behind the
new W.B. Permanent
Magnet Moving Coil
Speaker. The massive
Sheffield-made Mag-—
net of Cobalt steel,
weighing 10} Ibs.,
needs no energising
from the mains. Its
powerful field ensures
sensitivity and ade-
quatevolume.Hearthe
new W.B. Pérmanent
Magnet Moving Coil
Speaker yourself.

3

Assembled
in’handsome
finished Cab-
inet. Prices:
Oak £880
Mahogany

£8186
Also  avail- @
able in

with 14 in.
baffle £66) £

Made by the makers

of the famous W.B. Valveholders,

Whiteley Boneham & Co., Ltd., Nottingham
Mansfield, Notts.

Road,

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt at*eution.

Loud-Speakers.—Contd.
EI’OCH Movinz Coil Speakers,

POCH.—Everybody who heard the Model 99 agreed
with the ‘' Sunday ©bserver 7 that it was the
finest Speaker in Olympia.

EPOCH.

El’OCH.——Everybody who heard — who. didn’t?—
agreed with -the I.ondon * Evening News” that

the Super Cinema Model was truly named

E POCH.

POCH.—But those who managed ‘to hear the new
L Model 101 (Domino) under fair working copdi-
tions will never forget it.

EPOCH.

EPOCH.—They will never rest uniil one of these

Speakers is on their sets:
EPOCH.
EPOCH.—The new 101 (Domino).
EPOCH.—The new 101 (Domino).
EPOCH.—Th_c new 101
EPOCH,;The new 101 (Domino).

POCH.—The greatest advance in the hislory ‘of
energised Moving: Coil Speakers,

E POCH' 5

E POCH.—The
described.

POCII.
E

POOH.—AIl standards of quality reprodmction must
be revised.

E POCH.

E.POCH.—_\‘é.ver
achieved.

E POCH.

EI'OCH.—Never before has such sensitivity and power
been obtained in a Home meodel.

(Domino).

new 101 cannot ‘be adequately

before has such clarity been

EPOCH Model 101.—The speaker oi no comparison. !

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

E 1’OCH.

POCH.—First and foremost the Cabinet Models
C12, €13, and C14, prices complete from
£5/19/6.

EPOCH.—-These contain very powerful permanent
magnet Moving Coil Speakers.

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

E POCH.

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

EPOCH.
EPOCH.—-Magniﬁcent woedwork, 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.

E POCH.

POCH.—S8tandard Cross Magnet Pernmknt Magnet 5

L4 Speaker; price £4/4; the finest of its kind.

EPOC}_I.

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

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

E POCH.

EPOCH.—Send for booklet 84, the most interesting
and useful publication on the subject.

POCH. *.

POCH.—Send for the 7 days’ approval arrange-
ments. J

EPOCH.—Sgnd for the H.P. terms.
EPOCH.—Call for a demonstration.
POCH RADIO. MANUFACTURING Co., Ltd.,
Farringdon Ay, E.C.4 (between Holhorn and
Ludgate Circus). ‘Phone: Central 1971 (3 lmes)t
162

.
[ W o
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P~ Scientific
Sound

- -
Amplifiers
Read what *“ Wireless World”
said in May 28th issue:—

¢ No noisceable horn resonances . . .
clear anderisp . . . bass well brought out
.. . combination of horn and unit very
seusitive . . . good volume with small
output valve.”

Specially designed for home use and
can be suspended in any convenient

corner. .
Iqualled only by a good moving-coil
loudspeaker.

Corner model horn, length 5 {t. Mouth
2511 S SN R Y. 19/6

WE WANT TO CONVINCE YOU
OF THE SUPERIORITY OF THE
HORN LOUDSPEAKER,AND ARE
OFFERING THE ABOVE HORN

AND UNIT, FOR THE
NEXT TEN DAVYS 29/6

Packed free, carr. fwd.
Your satisfaction is guaranteed.
Send for list of camplete rarge of horns
and other components.

SCIENTIFIC SUPPLY STORES,
126, Newington Causeway, London, S.E.1- !
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IN YOUR SPARE TIME!

Demonstrate and sell
¢ ELECTROCETS.”

ALL Electric 2 and 3 valve receivers,
Radio Gramophones, Eliminators.
(For A.C. Mains.)

Also 2 valve battery or mains operated
receivers.

Demonstration receivers may be purchased on
Deferred Payment terms, and are sent on 7 days’

trial. Excellent commissien,

Sénd lo-day a 13d. stamp for our brochure W.R. 4.
whick includes our sllusirated catologue and de-
tails of how you may obtain the sole agency for
your district.

THE ELECTROCET RADIO CO.
SOLIHULL, BIRMINGHAM.

SAXON e/

20-STRAND QUALITY
1 <= \AERIALL
xﬁSU""TE ]

" wD o~ o
Y TR-_,;; v ecertt? 5 )6
\mooY 100 LEEY COILS A

Obtaln Particuiars of Asrinl §eivipment Poat

'SAXON RADIO GO.. - ELACKPOOL,:

AGNA
L inhyoin "0.;»

SPEAKERS

(Manufacturers Model)

£2 15 0

WILBURN & CO.
23 BRIDE LANE, E.CA.
Central 6994
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COMPONENTS, ETC., FOR SALE.

BELLING—LEE Panel Fittings are designed to" give
an expert finish to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd., Queensway
Works, Ponders End, Middlesex. [0018
COMPONENTS Lent on Hire.—Details from Alex-

ander Black, Wireless boctor, 55, Ebury S8t.,
S.W.1. Sloane 1655. [0323

MMETERS.—Hot wire, G-1, 4/-; new moving coil
milliammeters, 05 upwards, 15/-; portable
micro ammeters, 5in. scale, 0-200 upwards, 105/-;
double range voltmeters, 3/6; instrument repairs and
alterations of “evefy description; send for list,—The
Victa Electrical Co., 47, High St., Battersea, S.\[V.ll.
1552

ALVE Screen, 3/-; coil screens, 2/9; choke_scleens,

_ 2/6;, as- specified in * Wireless World ® Radio
Gramophone and other circuits.—The Loud Speaker
Co., Ltd., 2, Palmer St., Westminster, 8. W.1. [1801
M.C. Speakers, pick-ups, cone speakers, microphones,
transformers, etc.; send ifor list.—G2VM, 27a,
Bfidget St., Rugby. [1833
LECTONE Times Your - Wireless " Programme  in

4 Advance; price, complete, 21/-—Sole Patentees
and Manufacturers. Fredk. J. Gordon and Co., Ltd.,
92, Charlotte St., W.1. [1884
ESTON Ammeters, pattern 301, practically new,

0-5 m.a., 010 m.a., 1 amp. 10 amps.; halt

list price—Write Franks, 78, Brook Green, Londonm,
W:6. - [1975

SERRANTI Valve . Tester, ‘as brand new, type

V.T.1, £3/17/6; Ferranti trickle charger, per-
fect, 27/6.—173, Crown St., Rochdale. [1u74
ALF Price, 50/- Philips Pick-up for 25/-; also

Raytrak Carrier and weight counterpoise, 15/-;
condition as new.—A, H. M., 38, Iligh St., Sydenham,
S.E.26. [1970

SECOND-HAND Goods, all guaranteed selected from
) stock for sale as new, any sent c.o.d. or ' Wire.
less World '* deposit system.,
VERN Dual Range Coil, 8/6; Telsen radin-
/ grand transformer, 7/-; Ormond drum dial with
0.005 condenser, 6/-; Lotus double D.D. with two
0.0005 Lotus condensers, 19/6; Brown Vee unit,
12/6; R.I. G.P. transformer, 7/6; Varley R.C.C.
unit, 7/-; P.M. R.C.C. uni$, 4/-; Wearite Titian coil,
8/-; Lissen pick-up with arm, needle armature, 27/8,
perfect;. Varley pick-up with_ universal arm,  37/6;
Watmel . pick-up arm, 6/-; Edison Bell, 3/6; P.M.
1LF., 3/6; Cossor 1LF. 3/6; P.M.1A., 3/6; Dario
H.F.210, 2/6;.emission and condition periect; T.C.C
electrolitic 2,000 mid., 9/-; Junit mult1 switeh, 4/6;
Cossor. transformers, 8/8.
RETAILERS’ Bankrupt Stock, final clearance
prices.—Polar Ideal 0.0005 slow motion conden-
sers, 7/- each, or 13/- pair; Garrard D/S gramophone
motors No. 10a, list price 53/6. my price 33/6; Mul-
lard Permacore.transformers, 10/6; Ferranti A.F.3c,
can be -used as ordinary, 16/6; Ferranti 25-1 trans-
formers, 12/6; Osram L.S.5 valves, 16/-; Mullard
D.F.A.7, 16/-; D.0.20., 16/-
PHILIPS 506 Rectifier Valves, 12/6; Hydra con-
densers 2 mid. 650v. test, 2/2; Hydra 4 mifd.
500v. test, 3/3; Hydra 4 mid. 350v. working, 4/6;
Hydra 1 mfd. 700v. working, 3/6; T.C.C. 4 mfd. 800v.
working, 107-; Hunt’s Polymet 0.0003, 6d.; ditto 0.01,
1/-; ditto 0.001 7d.; mica, Grabam Farish 5,000
ohm. resistances, 1/6.—G. A. Ryall, 182, Kennington
Rd., London, 8.E.11. Bus stop outside door, alight
Fitzalon St. [1968

5-VALVE Set Mahogany Cabinet, L.T. accumulator.
spare valves; £5.—32, Sefton Rd., Addiscombe.

[1967
AMATEUR’S Surplus.—D.E.P.410, 3/6; S.P.55R.;
3/-; standard power, 7/6; 2 volts, 2/-; Sifam

0-30 milliammeter, 12/6; Litz Everyman coils, 12/6
pair; Marconi Ideal 4:1, 10/-; Lissen,.2/6;.3: super-

het ' intermediates, 2 “oscillatorsix 1276; T.C.C.
MF'D '800v.. working, 7/6; Dynamo 6v. ‘8 amp,
12/6;

new Marconiphone pick-up, 50j-—Taylor,” 18,
Wentworth Park, Ilarborne. [1959

“ ‘VTREL\ESS World ? Four, complete, as specified,

with valves and eoils, £24; Garrard motor,
Blue Spot 66R., chassis, pick-up; cabinet, £15 extra;
any part sold separate; sefid  particulars.—Smith,
3, Park Parade, Harlesden, N.W.10. [1876

A.O. ‘R.K. Speaker, with amplifier, ‘complete, new,
“ also Ferranti H.T. "unit A.C.. 200v. 100 m.a.,
new; offers wanted.—141, Market St., Chorley, Lancs.
= [1951

ERRANTI A.F.5, 18/-; Cyldon short wave conden-
ser and extension, 7/-; 2 Jackson drum dials,
7/-; set of Colvern short” wave coils and base, 10/-;
Burndept short wave condenser, 5/-; Met-Vick 1).C.
eliminator, 27/-; Burndept and Igranic H.F. chokeg,
2/6; Burndept dial, 3/.—Easte, 18, Wellholme Rd.,
Grimsby. [1946
ART Exchange.—See omnr advertisement under Re-

. ceivers for Sale.—Scientific Development Co., 57,
Guildhall St.. Preston. [0228
B@ND—PASS Three (September 17th), the most popu-
lar set of the season. See advert. under Coils.—
Groves Brothers. {2004
CELESTION C.12, oak, 50/-; Ferranti 230v. trickle
charger, as new, 35/-; Varley  R.C. conpler A,
7/6.—Kirkpatriek, 56, Gratwicke Rd., Worthing. [2018
” IRELESS World '’ KXit Set Coils; 28/ perfect.
—Rendall, 38, Caroline Place, Chelsea, 8. W.3.

[1981 '8
Advertisements for ‘‘ The Wireless
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ADOLPH

“UNIVERSAL"™

Post Free.

MICROPHONE

INUSE IN ALLPARTS of the WORLD

(as far afield as Russia and China !)

for any or

all of the following

purposes—
DETECTAPHONE,
DEAF AID,

CHUR
LOUD SPE
ANNOUNCE

LOUD SPEAKER

CH DEAF AIDS,

AKING TELEPHONE,
MENTS THROUGH
(with or without

Valve Amplifier),
WIRELESS TRANSMISSION

(by leading

Amateurs Short

Waves),

on

Electric SOUND DETECTION,
FOG CONMPASS for ships at sea,

BABY ALARM or

INVALID CALL

from Bedroom through Distant Loud

Speaker, wi
or through L

thout Valve Amplifier
oud Speaker of Wireless

Set if desired, .
CRYSTAL AMPLIFIER,
MIECHANICAL EFFECTS by Sound,
such as opening Garage Door by
sounding hooter of Car, switching on
lights by blowing a whistle, etc.

EX

PERIMENTS,

A NEW INSTRUMENT, BRITISH MADE THROUGH-
OUT, and & vast improvement over all other types ; will

take up whispered-

words from a distance of several

yards, also strongly amplify and transmit speech and

music_over a distance -through Loud Speaker or |

Headphones.

X

NO OTHER MICROPHONE
EQUAL SENSITIVENESS KNOWN,

OF

each Instrument finely black enamelled and fitted
with a 3-ft. silk connecting cord.

SPECIAL MICROPHONE TRANSFORMER for con-

necting SBuper-Microphone to Radio Headphones,
Loud Speaker, Valve Amplifier, or Wireless Set

SMALL
for
EFFICIENT

6/~

10 OHMS EARPIECE

use with - Super-Microphone 2s a HIGHLY
. AF AID,
thin 3-ft. silk connecting cord fitted, Ear-
piece Fine Black Enamelled

ete, ;

6/

or Detectaphone,

Full| Directions for use of Super-Microphone anl
Diagrams of connections free.

{Hustrated Lists of MODERN MICROPHONES FOR

AL

L PURPOSES, fre2.

FREDK- ADOLPH, Actual Maker,

21, FITZROY
'Ph

STREET, LONDON, W.1

one: Museum 8329.

Components, Etc., lor- Sale.—Contd.

n LIMINATOR, 150-400 vbdlts, and two variable tap-
pings, #£7, cost double; R.I. adjustable choke,
30/-; Squier double cone, 10/-; new Foreign Listeners’
l"our, hoxes, coils, switches, mounted on baseboard,
35/-; Terranti AF.6, A.F.7, 20/- each; 12 non-induc-
tive 1 mfd. condensers, 1/3 each; 2 M.S4, 1 A.C/8,
10/- each; R.I. auto tone arm, 20/-—Rogers, 21, New
Rd., Brentwood. {2017
ETAILER'S Bankrupt Stock, all new and genuine,
L any c.0.d. or ‘' Wireless World " deposit_system.
DISWAN Valves, 2-volt, ILF. 210, 5/6; L.F. 210,
5/6; ‘R.C.C. 210. 4/65 P.V. 215, 7/-.
ELSEN Ace Transformers 3-1, 5/6; Pye 20
chokes, 9/-; Hegra B.A. speaker cone umits, semi
adjustable, 7/6.
OTUS Differential Reaction Condensers, 0.00024,
3/8; Wearite 4-pole rotary switches, 2/9; Pre
cision antiphonic large valve holders, 7d.
BONITE Leak Holders, 3d.; Watmel ILF. chokes,
1/-: Loewe 2 meg. leaks, 9d.; Ediswan Y mec.
leaks, 7d.; ditto 34 meg., 7d.; Mullard 2 meg. and %
meg. leaks, 8d.; Graham Farish 100,000 ohm. resist-
| antes, 1/6; 160,000 ohm., 1/-; 250,000 and ' 500,000
ohin., 8d. each; satisfaction or cash. refunded, my
guarantée.—G. A. Ryall, 182, Kennington Rd., Lon-
don, S.E.11. ) [2016

i COPPEIL Earth Plates, area, ovar 500 squure- incles,
/12ft. lead, genuine sound investment; 5/3, post
paid.—Trueman, 141, Ince Av., Liverpool. [2013

EXPEIUMENTER‘S Extensive Surpius for Disposal;
write for list.—7, Moorland Rd., Didsbury. {1998

EBSON Moving Coil Speaker, 50/-; "J:B. dual drum
0.0005, 10/-; Ormond 0.0005 slow dial, 10/-;
Amplion L.S. umnit, 12/6; Marconiphone V.2 valves,
60/-; Lotus relay, 5/-; Ampliop R.0.1 Radiolux, 45/(-;
Lewcos binocular coils, aerial and transformer, 250-
%O. also 1,000-2,000, 5/- each.—BM/BNP3, LoE\dml.
.0.1.

1983
THE Following Slight Used Material is offered sub-

Ject to sale; every article will be severely .tested
before despatch, and guaranteed in workable condi-
tion; ‘items are nett cash and carriage paid in Great
Britain,
RESIDUE of Transformers.—Ferranti A.F.5, 19/6
each; Ferranti A.F.3, Marconi Ideal, R.I.
Straight, Line, Hypernu, Ferranti O.P.1 and 2, all one
price, 14/- each; Ferranti A.I'.4, 10/- each; B.T.-11.,
G.E.C., small Marconi Ideal, R.L General Purpose,
all one price, 8/6 each; Iormo, Lissen, Eureka,
Brandes, lgranic Shrouded, all one price, 5/86 each.
RESIDUE of Pick-ups,.— Woodroffe, 35/- each; R.1.
Varley, 25/- each; Brown, best model, 30/- each ;
| Igranic Phonovox, G.E.C., . Burndept, all one price

14 /- each. /
IAPPLEBY. Chapel St., St. Marylebone, Londo[x(:).sqn

| MISCELLANEOUS.

l COTT SESSIONS and Co., Great Britain’s Radio
S doctors, officially approved as wireless repairers
Britain and Wireless League;

io Society of Great
by Radiogsociety s rebuilt, modernised ;

old sets of every 'ype€ repaired,
send set for immediate quotation.
SCOTT SESSIONS and Co.—New sets constructed

with your or our components, guaranteed finest
workmanship; we specialise in * The Wireless World
circuits; remember, we have satistied _customers
throughout the British Isles and ‘in three Oontinents;
‘ if you so desire, we will design 'and_construqt high
grade apparatus to suit your especial circumstances for
quulity, range and selectivity.—Tel.: Tudor 5326. Mus.

well Hill, London, N.10. 10262
ALEXANDER BLACK,
Original Wireless Doctor, will call (London

HE

T and Home Counties) and cure your set. .
g CONSULTATIONS by ‘Appointment without Obliga-
tiony sets installed, maintained-and brought up
| to date; components and McMichael portable sets on

hire; purity reproduction _specialists. * _
5, Ebury St., Victoria, B.W.1. Sloane 1655
(o277
[E'ASY Payments.—We supply, by easy payments,
| components, accessories, and sets, any make; 10y
| down, balance spread .over 11 months.—S8end list ot
|requirements to London Radio Supply" Co., 11, Oat
Lane, London, EC.2’ [0337
ECORDING Stylus Cutters, special sapphire point ~
to fit any “pick-up -or sound box; 212, post iree.
—Cairns and Morrison.  Ltd., . 33, Yercy St., London.
W.1. 11885

YALL'S Part Exchange Service; your unwanted
radio- parts takep ip part payment for new.
NLY Brand New Goods Supplied, any make; please
state condition and lowest price acceptable -for
your goods and, as far as possible, mention list price
of néw goods required, to save reference work.

O Restrictions Made, goods bought for cash, if low-
est reasonable price stated.

LENGTHY Quotations Cannot be C
Radio, 182, Kennington Rd., London, S.

Given.—Ryalls

E11.

: : : {1710

LUMINOUS Paint Shows a Light in the Dark for
Clocks; discs indicators, bell pushes, numbers; in

boxes with brush, 2/6 and 4/6, post paid.—L. Sutton,

15, Elgin Av.,- Londom, W.9. [2011
.C. WIRELESS.—¢ W.W.” Four, chassis, valve.
screens, etc., with or without mounted com-

Putney, S.W.15.

ponents.—Premier Place, High St., fo605

T
7 . .
[/I’ohd * ave omly accebted frrmy fvins e heliene £ he thavnughlv veliabls.
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Trutd Asout WIRELESS

Simple facts are often harder to be-
lieve than Fairy Tales, and some
people can never-believe an article
is good unless they pay two or three
times as much as is necessary.

THE GRAVES ‘VULCAN' SET “nifmiatin

installation
for the man who wants perfeetly satistactory results
for the most moderate outlay. 1s made under
Marconi License and embodies all the. Improvements

ossible in a popular-priced Set.” It gives you -the

ational Programmes in perfection and a wide cholce
of distant statlons. Everything about the Setis reltable
and first class; there are no ecomplications. 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 studled it for years. Cablnet
Loud Sp:aker, Aerial Fittings & everything necessary
is ineluded. Noextras: Fullinstructions with each Bet.

A HANDSOME PRODUGTION. fuit:, stze = Cabinet

| (as {llustrated) of
polished  Oak, . with hinged lid; all parts
(ineluding valves) aeccessible. Dull
Emltter Detector and Power Valves, anti-
microphonte Valve holders. No coiis to §
change. H.T.Battery; 2-volt Accumuiator;
complete Aerlal Outfit. Cabinet LOUD
SPEAKER (as jllustrated) in Oak to
match set. Unit of the**four pole’. bal- O &
aneed armature type with large magnet. 5
Price complete and Carriage Paid 1 ]
0 s
Terms: 13/ with Order, 10/- Monthly £7.10.0
&——_—————~—"~= >~ One QOwnerwrites about
T T the 'Vulean’Set: ' We feel
we ought to tell you what
awonderful set your wireleas
really is. Ours {8 only a
2-valve set, but we get more
out of it than many people we
kngw with 4 and 8-valve sets”

Another delighted Own-
er writes: " AsI have now
had in use for 12 months one
of your 'Vulcan' 2-Valvae sets,
thought - it
nothing but my
duty " to write
and say how-
pleased 1. am
with same. It's
the finést 2.
valve on the
market. ‘Noth-
ingbut low ten-
sion batteries
has been re-

Test it In your own
Home. Fullest Approval.

N
Write for {llustrated Catalogue. Fuli particularsand
specifications of this and othér high-class Receiving
Sets; including Portable and All Mains Sets, Post Free,
We have 30 years character for honest dealing.

ANOTHER WIRELESS BARGAIN.
The Graves Screened Grid 3-Valve Set (not' illus-
trated here) with handsome Oak Cabinet and Cabinet
Loud Speaker. Everything of highest quality and ail
complete and ready to fix. . Price 2 ; 1 o
1S/- with Order, 15/- Monthly. L]

This is a Set of remarkable capacity, very selective
and far 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 free
giving full 1llustrationsof Set and Loud Speaker with
all.information.” Costs you nothing-to get all partiew..
Jars.of this-highly efficlent set which offers you finer
results, better quality and substantial saving in cost.

J. G. GRAVES Lio. SHEFFIELD

1 and A.]\zI.I;B,.E.)éI 51-52, Chancery Lane,

PRICES REDUCED ;7735

TRADE
SUPPLIED
“W.W,” 4 Coils - B8/6 each. Screens J/-
Band-Pass 4 - 4/9each. Boxes 3/9
F.L 4,D.C. & A.C. 7/@each, Boxes 3/9
TRANSFORMERS Band-Pass 3 Coils 27/6
T.L. 4 - - R29/- “W.W.” 4E Band-PBsté

Choke, H.D. “ W.W."’ Type -

ALL “ W.W.” PART8 AT LOWEST PRICES.
COomponents to your own Specification.
Coils for Band-Puss IIT 22/6 Boxes 3/9
TOWNHEAD RADIO WORKS, DUKE STREET, ROCHDALE.

For the Wireless Experimenter, Factory,
- Factor and Retailer.
Full Partizulars from Sole Manufacturer and Patentes:—

BERTRAM THOMAS, ¥ &@iishea

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt atiention.

tienlars of “experience and .qualifications

salary required, to Box 7964, c/o The Wircless World,

Miscellaneous.—Contd.

IRELESS Notes.—A monthly service of informa-

d tion for all those who want the very best in
wueless' or gramophone reproduction; frank criticism
of. receivers’ and components; immediate postal help
and ‘advice in all difficulties; something new and
unique;-yon must have it if ;you want to know the
truth.—Full particulars free from Ernest H. Robinson,
Langmead, Pirbright, Woking, Surrey. [1979

PATENT AGENTS.

ATENTS and Trade Marks, British and foreign.—
Gee and Co.” (H. T. P. Gee, Member I{.S.(g.B.
ondon,

W.C.2. 'Phone: Holborn 1525, 10001

CHAS. J. R. BULLOUGH, Chartered Patent Agents.
—DYatents, designs and trade marks.—27, Qhancery
Lane, W.C.2. Holborn 8105. 1883

REPAIRS.

SCOTT SESSIONS- and Co., Great Britaln's radio
1~ doctors; read ‘advertisement under Miscellaneons
column.

GUARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wound, rémegnetised, and adjusted post free 4/-; trang-
formers. . from 4/-.—Howell, 91, Morley Hill, Enfleld,
Middiesex i [9555
L()UD-SPEAKERS, headphones, come units, any

type, rewound, remagnetised and overhauled; 3/8
post free; repairs‘guaranteed; 24 hours’ service; terms
to trade.—Walveis, 1| Durns Terrace, Lower Compton,

Plymouth. E (1912
YOUR Transformer Repaired or Rewound and Re-

L turned Promptly; 3/6, post {ree.—James, 190,
Bitterne Rd., Southampton. [2006 {

WANTED.

ANTED, all mains receiver, 220 A.C.—Barnes,
Lismore, Fernleigh Rd., Plymouth. [2028

IGRANIC‘0.000S Three Gang Condenser.—Price and
. condifion to Box 7972, c/o The Wireless World:
9 ) [2026
“IANTED, moving coil speaker D.(.240, Baker’s
1929 super preferred; cheap for cash; approval.—
Lines, Burcroft Rd., Wisbech. [1985

VALVES. A.C./8.G., AO./HL, AO./Pen, A.0./P.,
also pentode choke or transformer; must be guar-
anteed.—2, Silverton Rd., Ooventry. (2000

“fANTED, Ferranti B2 choke, also Burndept “turn-
table.—Garner, “ Riverside,” Ingleton, via (arn-
forth. (2007

EXCHANGE.

“IE Will Accept.Your Burplus Apparatus (making

you a-high allowance)' in -Part Payment for Any
New Apparatus; your -enquiry- will- be dealt with
promptly.—Bostock and Stonnill, 1, Westbourne Ter-
race, S.E.23. [1971

| QUPERHET,, best make, Jgrani¢ kit in carton, extra

* oscillators; cost £20; sell £8,. or exchange any-
thing wireless to value.—43, Ramsden St., Huddersfleld.

[1962
FINANCIAL PARTNERSHIPS.

ARTNER, engineer, required, a highly skilled
.- designer of radio gramophones, t6 join proprietor
of famous first class instrument.—Box 7965, ¢/o The
Wireless  World. [1992

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

PROGRESSIVE Radi0 Business for 8ale, turnover
. -over £2,000; steadily improving; Sonth-West Eng-
land; £650: genuine bargain.—Box 7961, c/o The
Wireless World. (1960

IRELESS Showroom, with workshop in rear, main

road aituation in Croydon, for sale, been .estab-
lished about 4 years and well imown, rent £60 p.a.;
oresent owner too occupied elsewhere to give neeessary
attention; price coraplete with -furniture and fittings,
some stock, etc.,, all” at £75.—Box 7969, c/o The
Wireless World. [2023

SITUATIONS VACANT.

YOUTHS Required, wirin~ and assembly, previous
‘experience preferred--but -not - essential.—Eastern
Wireless Co., Ltd., 87a, Collingwood Rd... Button,

sSurrey.

A VACANCY Occurs for & man with éyperience of
the relaying of broadcast programmes over lines
to subscribers; state wages required;' give' full par-
) 3 1 (in confi-
dence); a good techmical man is required, and -the
man selected must be able to give references.—Apply
Box 7910, c/o The Wireless World. [1949
“ZANTED by Manufacture of Radio Mains Appara-

tus, service engineers for London and the suburbs,
—Write stating age, qualifications, experience, and

| [1991

'ALKIES.—Instrument wiremen and assemblers.—
Apply British Acoustic Films, Ltd., 7-8, Argyll

St., W.1 (negt Pglladium). [1982

arapio £37 4

GRAMOPHONE

Luxurious entertainment in
your own home at a price within
reason. Other models at £48
and £75.
Also Loud Speakers, Units and Cones.
Write for fulldetatled tist
and hire purchase terms.

BEL:CANTO

BEL-CANTO
RADIO LTD.
34/36, Oxtord 64,
w.i1.

Established 1926,

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.

BONA FIDE TRADERS’ GUI‘DE.

Send for our coxﬂprehe’nsive Illustrated List.
QUICK SERVICE.  QUICK SERVICE,

THE QUALITY HOUSE.

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

. Back Autumn Terrace, Leeds. -

SCREENING BOXES

and metal cabinets, all sizes made to_order,
from best hard aluminium. Standard size
screening boxes from stock.
6X 6X 63 95 - price 4= each.
43X 61x6 - - - price 3/6 each.
W. H. PARKER, Shestmetal Workers,
Tel.: 52859,

WANDER PLUGS

«~  Actual eize, nlckél plated, 6 colours.
Btendard size, 2D'W,or Midget, 2d. each.

Write for List X2.

). . EASTICK & SONS,
118 Bunhill.qu!l, London,E.C.1

CABINETS

for D.C. III in Polished Oak and to speciﬁcation,
complete with Aluminium. Screening Boxes and

Base Plate. ppycE £3:7:6.
Send for Catalogues to

RIGBY & WOOLFENDEN, ROCHDALE
'Phone: 2048. 1

EPOCH
MOVING COIL SPEAKERS

The greatest, Values on the Market.
(See page 24).
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10 DAYS’
FREE TRIAL!

THE MAGNUM
SHORT WAVE CONVERTOR

enables you to enjoy Short Wave reception:on your |
present set, if battery-operated, without any alterations
orextras. Try it yourself, without obligation to purchase.
Sent on 1o days’ free trial against cash £3.15.0.

Full particulars with a list of leading Short Wave Stations
free on request.

The “ BAND PASS FOUR,” *‘Wireless World' Four,"
and all sels described in * Wireless World" can be supplied I
as conslructional kits, ready wired and tested, or paris |
separately. Full vange of lisis free on request. |

BURNE-JONES|

AND COMPANY LIMITED, I

“Magnum '’ House, 296 Boro’ High Street, London, S.E.1 |
Telephones: Hop 6257 & 6268,

|

1

7
7

7 ;\j
&t

— TR

_RECORD YOUR RADIO PROGRAMMES
“WIRELESS ” ELECTRICAL £3 19 11
RECORDER Complete - . .
Ready to fix to Radioand Gramophone, with 6 Records.
“DE LUXE *’ Vocal and Broadcast Qutfit

for the man with pick-up.

£5 5 0 “ A record made in your early daya will be

o)e treasured in later years.’
“SUPER RECORDER” #fitted complete
Complete Installation to record anything.
Ready for fitting to Wireless & Gramophone. £6 6 0
Extra Records from 3d, each, Ok
We are the Pioneers of Electrical Home Recording.
7 years of sctual research. Supplied to ull the leading
firms in the country. Do not be

misted by imitations.
Send for Illustrated Folders.
o e

WIRELESS
RECORDER

{379,

From ali good dealers.
If any difficulty, write '—

HILLMAN BROS., Sole Distributore,
1235, ALBION STREET, LEEDS.

Sitnations Vacant.—Contd.

EPARTMENT of Scientific and Industrial Re-
search. . -
APPLICATIONS are Invited for Two Vacancies on
A the scientific staff. and two vacancies on the tech-
nical assistant staffi of the Radio Research Stationm,
Slough.
lOR the Former, candidates should have a good
- honours dezrec in Physics or Electrical Engineer
ing, and preferably some research or practical experi-
ence in high-frequency technique; scale of salary £175-
£15-£235, plus Civil Service bonus and superannua-
tion provision under the IFederated Superannuation
System for Universities; current bonus on £175 is
£84/9. The point on this scale at which the appoint-
ments will he made will depend upon the experience
of the candidates. " There are prospects of promotion
to higher pcsts.
FOR the Technical Assistant Vacancies, practical
exparience in the construction and design of wire-
less apparatus or the manipulation of physical measur-
ing apparatus is the escential qualification; commenc-
ing salary will be of the order of £200 inclusive.
PPLICATION Forms may be Obtained from the
Secretary, Department of Scientific and Industrial
Research, 16, Old Queen St., Westminster, S.W.1,.to
whom they should be returned not later than the
11th November. [1878

SITUATIONS WANTED.

DVERTISER, practical and theoretical knowledge
P.M.(:. certificate, seeks position in Technical
Section of Radio Manufacturers—Button, 12, Benet

Street, Cambridge. [1961
OCNG Man, keen, desires position radio firm,
practical and technical knowledge radio, set

building, 1'.M.G. certificate.—Box 7971, c/o The Wire-
less World. {2025
DVERTISER, 38, 22 years’ general electrical mech-
anical engineering, wireless reception,’ first class
man, seeks post, installation, servicing, etc.—Harvey,
11, St. Barnabhas St., Westminster, 5.W.1, [2021

BOOKS, INSTRUCTION, ETC.
FREE: Inventor’s Guide on Patents—T. A A, 253,
(W), Gray’s Inn Rd., London, W.C.l. (1888
“ '\ IRELESS MANUAL" (1930 edition). By Cap-
tain J. Frost.—A popular, practical. non-

technical guide to choice of set, installation, use and
maintenance; learn how to secure periect reception.—
Illustrated, 5/- net, from a hookseller, or Pitman's,
Parker St., Kingsway, W.C.2. [1145
fa ‘VIRELESS WORLD,” 12 consecutive volumes,

A 1925.30. clean. well bound; what offersp—Chiha,
7, Moorland Rd., Didsbury. [ [1997

WIRELESS AS A CAREER.

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:

TECHNICAL COLLEQE,PARK ST.,HULL.

“-AUCTION SALES.
WIRELESS AXD ELECTRICAI; SALES

by auction at
13,: High Holborn, W.C.1

without reserve} by order of
liquidators,

NOVEMBER 5th, 6th, 12th, and 13th,
a
DECEMBER 3rd, 4th, 10th, and 11th,
commencing each: day at 11.30.
Tarticulars of goods to be included should reach me

{mostly the various

ten days hefore sale. Inclusive commission 10%.
Settlements are made Monday immediately following

sale,

HESRY J., SHA“’,

Auctioneer and YValuer,
129, Newinglon Causeway, S.1.1. 'Phone: Hop. 3862.

" Vox:VERITAY
MOVING COIL SPEAKERS
Watch for announcement of
1931 MODEL

12°'UNION COURT, OLD BROAD 8T., E.C.2.
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COLOMBIA
1 4780.60 volts,
Triple Capacity,
17,6

Columbia. radio batteries are
‘still more economical now that
prices have been reduced. The
Columbia 4780 (60 voits Triple
Capacity) costs only 17/6—and
it will give you more power for
every penny than any other
battery you can buy. And per-
formance is as good as only
Columbia can give you—pure
radio, trouble-free radio, for
week after week and month after
month. Say to your dealer—
COLUMBIA 4780.

Cotumbia

J. R. MORRIS, Imperial House,
Kingsway, London, W.C.2,

15
Scotland : J, T. Cartwright, 3 Cadogan St., Glasgow.
e e T S——

ELECTRADIX
BARGAINS

| MICROPHONES, Etc.

Home and Public Address Transmit-

ters within the reach of all radio users.

Hear-Easy Sets for Deaf listeners,
Sensitive Solo Pendantsin cast metal
case with cord 4/6. Pulpit Pedestal
12/6. Ring Pedestal Broadcaster
18/6. Hand W/T Mikes, 15/-.
Powerful Public Address Mikes, 50/~
and 65/-. B.T.H £6, Brown £12,
Western Electric £18. Trans-
formers, Microphones, Couplers,
Valve Amplifiers for Band Repeats
or Field P.A. work.

Switchgear. Our enlarged Switchboard
department can now build anything to
specification up to 100 ft. long. Send us
your enquiries for METERS, Portable,
Laboratory or Bwitchboard, A.C.and D.C.
RELAYS for all purposes, battery cutouts
for automatic sufety. Dynamos: 4 volts to
4,000 volts D.C.  Alternators: 10 volts to
10,000 volts A.C. Motor Generators, aud
Converters of all sizes.

DIX-ONEMETERS are now 50;- only, a :
remarkably small price for a meter worth
£10 in comparison with others. £
Latest Model. Mirror Double Scale, Moulded :
Base. The finest Precision Multi-Measuring instru- :
ment is the DIX-ONEMETER, the acknowledged :

Radio Standard beloved by Expert and Amateur. :

Test Booklet ** W ' Free.

ELECTRADIX RADIOS
218 Upper Thames Street, EC4

Telephone : City 0191.

Advertisements for ** The Wireless .Wo’r’ld ** are only accepted from firms we believe to be thoroughly reliable.
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THE TRADE.
We will supply
one sample com-
plete Unit and
Linen Diaphragm
to any bona-fide
trader on ap-
proval for ONE

MONTH.

LT L L T

Post 0.

Y

THIS is the unit for the Ultra Critical—for

those who insist on absolute fidelity of repro-
duction. Tothose who havz the understanding
ear—it is ‘‘a joy for ever.”  Wonderfully pure
and sweet. Nothing harsh or blatant. You
have not done justice to your set until you have
tried it out with this umit. Guaranteed fo
function on any 2-valve set.

22in,%22in.,£3.10.0. These I)nphx AEMS are scxentxﬁmlly m;
to deal with an extraordinary range of frequencies, also ensuring
results of surpassirg sweetness.

Get them from your Dealer and save Poslage.

Sole Manufacturers and Patentees :

THE SHEFFIELD MAGNET Co., Sheffield, ENGLAND

Cables and Telegrams : Magnet 20866 Shefficld. Talephone: 20866 Shetfeld.

THE “HONESTY” TRIPLE LINEN DIAPHRAGM.

Made in three sizes: 14in. X14in.,£2.0.0; 18in.x18in., £2.10.0;

stched
tonal

H. & B.—

SCREENS, COILS, KITS,

BAND-PASS FOUR,

BAND-PASS THREE,

ALL D.C.3,

FOREIGN LISTENERS'® 4
MAINS AND BATTERY

CAN BE SUPPLIED AT SHORT NOTICE.

Any size copper or aluminiim screen or box made
within 12 hours’ receipt of order.

Workmanship Guaranteed. Trade Supplled
Cash with Order or C.0.D
Carnage Paid on all Cash Orrlen
B. RADIO CO.,
34, 36 38 Beak Street, Regenf Street, W.1,

‘Phone: G'arrurrl 2834,

EPOCH

MOVING COIL SPEAKERS

The Quality Standard of the World.
. (See pdge 24).

ENAMELLED
p.s.c.— WIRE —b.c.c.
and RESISTANCE.

28 G. Resistance (All D.C. 3) 32 G. Enamelled (20 H
Choke) 4/- post free. FUSE WIRE—100 yards 6d., 5, 10, 15
amp. REDFERN’S 2§" and 3" Ribbed Former, Binowave and
large variety of other formers stocked. FINE WIRES on

HANDY 1 oz. reels -48 G.on} oz
BAEELITE ELECTRIC FITTINGS—Latest designs.
SEND FOR LISTS—NOW READY!

M. A. FROST, 132, 8t. John Street, E.C.1.

Mention of ** The Wireless World,”

POWER =53

substantially built, for smoothing circuits
in eliminators dealing' with currents
100 to 3co milliampere;,
ihductance 30 henriss,
Post Free, REPAIRS
C.W.0 to. any make
of L.F. Transformer,
Loudspeaker or Headphores.
I repairs dispatched within
48 HOURS TWELVE MONTHS' GUARANTEE

with each repair, 4 /= Post Free, Cash with Order.
Terms to Trade.

TRANSFORMER REpPAIR Co.
Dept. W.,
953, GARRATT LANE, TOOTING, LONDON, S.W.17.

when wriling to advertisers, will ensure prompt attention. A4
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From 15/- upwards.

Nonsense? No! An accurate description
of the Westinghouse Metal Rectifier, which is,
in effect, a Diode Valve of very low impedance,

having a cold cathode of inestimable life.

In this respect

METAL RECTIFIER

_ e,
s unique. NOV I

e All-Mefal Way GIVE GENEROUSLY
1931,” now enlarged . FOR YOUR POPPY
to 40 pages, a valu-
able book for mains

wesgivingcirenits, | The Westinghouse Brake & Saxby Signal Co., Ltd.,

technical instruc-

tion, and compo- 82, York Road, King's Cross, London, N.1.
| nents for all types ,
of A.C. Units. Telephone : NORTH 2415,

Advertisements for ©° The Wireless I;Igl.}'d ' ave only accepted from firms we belicve to be thoroughly reliable.
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NOW IeSS I'ECh al'g lng ! Exide “D" Serigs LT.
Batteries can last a long time on cne charge . . . they are.made for modern

economical valves . . . they allow you to use a battery of sensible size . . . they

don't sulphate even under the most severe conditions.

se& hOw YOI.I save ! You get an Exide “D” Series

Battery of twice the size of older fypes at the same price . . . add to this the

saving in upkeep and you have the world's most economical battery.

The battery for your set . . gn of con

struction . . . differently coloured and shaped terminals distinguish positive from
negative even in the dark . . . complefely acid proof . . . strong metal carrier

free. Remember, next time, Exide “D" Series for Low Tension.

Prices per J-volt cell: DTG, 20 amp. hrs, 4/6 DFG, 45 amp. hrs.8/6 DMG, 70 amp. hrs. 11/~  DHG, 100 amp. hrs. 14/6

Obtainable from Exide Service Stations or any reputable dealer. Exide Service Stations give service on every make of battery

Exide Baiteries, Clifton Junction, near Manchester. Branches at London, Manchester, Birmingham, Bristol and Glasgow
b
» g L1z

Printed for the Publishéts; ILIFFE & Sons Ltb., Dorset House, ‘Tudor Street, Londm, E.C:4, by The Cornwall Press Etd., ParisGarden, Stamford Street, London, S.E. ™™

| fnlunin] and Foreign Agents:

UNITED E!TA'n;s—The Interpational News Co., 181, Varick Street, New.York. FraxcE—W. H. Smith & 8on, 248, Rue Rivoli, Faris; Hachette et Cle, Rue Réaumur, Paris.
Brrcion—W. H. S8mith & Son, 78, Marche aux Herbes, Brussels. INpia—A. H. Wheeler & Co., Bombay, Allahabad and Calcutta. BouTaE AFRicA—Central News Agency, Lid.
AvsTRALIA—Gordon & Gotcn, Ltd.,, Melbourpe (Victoria), Sydney (N.8.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston {Tasmania).
CaNapsa—The American News Co., LhL,.Tornnto, W'mmpeg,AVancnu\'er, Montreal, Ottawa, Bt. John, Halifax, Hamilton ; Gordon & Gotch, Ltd., Toronto; Imperial News Co.,

Toronte, Montresl, Winnipeg, Vancouve:r, Victoria. Nw ‘ZE.ALAKD—GOTd‘bD & Goteh, Ltd., Wellington, ‘Auckland, Christchurch and Lundin. A
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‘JED
_OLYMPLA_SHOW _COMPETITION—Winn “EC aratus—Described. |

Here’s the New
' ROYAL Power Switch

L.F. TRANSFORMERS § Will break 3 amps. at 250 volts.

R . : One hole fixing. Quick make
MOS Cﬁ""ce and break. Perfectly insulated.

“OFF’ and *“ON' plate.
it olhew season’s Compact, efficient and fully
/ guaranteed.

ous elsen
'Ol;'lll'l fs Tlc:l y have been :
entlirely re: lgned em
bodying winding Your dealer P RI CE
and core, ﬂtwdwlthea.rth
terminals G can supply.
- Genuine el : i
Y T Moudings. Ak o 4 Write for
‘ dealer *for the New Toloon | leaflet.
s .
‘I

NdecIBad.iogund 3

Batlos 3.1 & 5-1 Prloe12/6!.' THE ROTHERMEL

New Model Radiogrand Super

MT;;:,’,;‘.,E;"R“J% CORPORATION LTD.,
24. Maddox St., London. Wl

td., BIRMINGHAM.
'Phone MAYFAIR 0578

Ask to see the

BURTON
EMIPIRE TWO
Battery Model

TUNGSRAM ] in moul_ded :
ELEOTEICRLAME, . Bakelite '
RES (GT. BRITAIN) LTD.
Radlo Dept., 72, Oxford Street,
London, W.1.
Factorles in Ausiria, Crechoslovakis,
Hungary, Italy, Poland.

-k e
e

C,F. & H.BURTON, WALSALL JJ

Copyright. Registered as o Newspa

No. 585. Vol. XXVII. No. 20 Commate. Rapistered ax o Newnpuper

WWW.americanradiohistorv.com
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BATTERY ELIMINATORS
FOR A.C. & D.C. MAINS

Battery eliminators do away with all the trouble caused by

H.T. Batteries. They ensure an absolutely constant H.T.

supply and faultless reception. Their initial outlay is their ,

last expense, for the cost of running is practically negligible.

Philips Battery Eliminators are made for both A.C. and D.C.

mains and are absolutely reliable. ) i
Type 3005 for D.C. mains - Price £3.17.6. B g o
Type 3002 for A.C. mains - Price £56.10.0. : T Char;r‘:g Cr:::'Road

Type 3009 for A.C. mains - Price £5.15.0. : London, W.G.2.

Or on easy hire purchase terms for 10/- deposit.

Please send me an illustrated
catalogue of Philips receivers and:
battery eliminators. !
Nare guiwereise: mhlvecsni e rE : g |

N A dd eSS o R S :

BATTERY ELIMINATORS . .

Made by the manufacturers of the famous Philips Argenta lamps, G WAV, |
'

all-electvic radio receivers, commercial and industrial filtings and neon signs.

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CROSS ROAD, LONDON, W.C.2.

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention.
P \ ya Rl YRR oY il all
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STRONG..

A0 AN

ACCURATE

Rl ~y

SR

ORMOND
No. 4 LOG
CONDENSER

Designed to follow the Logarith-
mic Law, it has such value that |
it will be found very suitable for
use under average cenditions in l
{ the modern receiver. The vanes
/ are of aluminium, firly securell | {8
t
|
|

ACTUAL
SIZE.

e e bt

OMETHING quite

new In  condenser
design. Rigid, robust and
amazingly efficient, these
new Ormond Condensers
of skeleton construction
have proved a great
advance, both in con-
venience and efficiency.
Most attractive appear-
ance and beautiful finish.

to slotted spindles. The con-

. denser ends are of best quality

e bakelite, with the greatest pos-
: , sible reduction in size.

ey This condenser is not supplied

; N Tean  with dial.
e B Cypacity 00025 Price 4/~
; - o 100035 » /-
N -~ i 0005 » 4/~

A’ condenser which can
be relied upon to give the
maximum . performance
) and the maximum satis-

THE

ORMOND :
fact Iwavys. Th
No. 4 LOG a?'e lvc\)fltlm(lael"}l?lyvalue. 6l
. SLOW
MOTION )

Direct drive s, obtained by
means of a  beautifully
finished 2% ineh dlameter
" bakelite dial engraved o to
180 degrees.  Slow motion
ratio approximately g to 1
is incorporated in the con-
denser and is controlled by
means of the upper sinall
kngb.

Complete with 2} inch dial
and slow motion control

Registered %*U{:?
NG

THE

ORMOND ENGINEERING
COMPANY, LIMITED,

knob.
Capacity '00023 = Price 6/- ORMOND HOUSE,
33?,%5 > g{: ROSEBERY AVENUE, LONDON, E.C.1.

'Phone : Clerkenwell 5334/5/6 and 9344/5/6.
Telegrams : ““Ormondengi, Smith.”

AT Advertisements for " The Wireless World ' are only accepted from firms we believe to be thoroughly reliahle.
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BETTER RADIO WILL
COST YOU LESS
THIS SEASON

HT.2.0%%6%

How many high fension batteries will you need this season 3
fo give your new big efficient valves the current they

should have? One every month ot two! And how-

ever much you pay, however-often you replace them —
you can't stop dry batteries running down, Dry batteries
lose power—power you've paid for, power you can /

never recapture—even when the set's switched off | Put

in a set of National Dagenite H.T. accumulators now at
the start of the season. They're compac!, they're clean
and excep! for a shilling or two fo re-charge af long
intervals the first cost is the last you need ever pay for

HT. Follow the lead of the B.B.C. and the great falkie

. | ‘ Re-charge from the house mains
companies. Get pure music from a background of

afl a cost too small to nolice,

with a National ' Dagenite’
Irickle charger.

FOR A.C. MAINS 49/9
FOR D.C. MAINS 29/9

velvety silence by using the steady unfailing current from

H.T. accumulators —Dagenite High Tension accumulators. /
From National service stations and dealers everywhere. /

L o

e

USE NATIONAL DAGENITE
HIGH TENSION ACCUMULATOR$-~'--"-.-
TEN VOLT UNITS FROM 5/- =

- o e e et ST ot B g i el s e L R A SN el

SEND FOR FREE CATALOGUE No. R.151 FROM THE NATIONAL ACCUMULATOR CO., LTD., 93 GREAT| _-'3

PORTLAND STREET, LONDON, W.1. BRANCHES AT GLASGOW, MANCHESTER AND NORTHAM_PTON-i~ ‘

Mention of ** The Wireless World,”" when writing to advertisers, will ensure prompt altention. Az
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3

VOTED The FINEST:
RADIO GRAMOPHONE ar OLYMPIA

Awarded
18T

place 1n
“«THE

WIRELESS

WORLD”

Competition

2 Screened Grid Stages.
BAND FPASS FILTER.
Supear Selective.
SINGLE KNOB TUNING.

FADER FROM RADIO
TO RECORD.

THE R.G.D. DE LUXE ALL ELECTRIC
RADi0 GRAMOPHONE.

HE public were able to say that this instrument gives the very best

I that both radio and gramophone can give as the instrument * [deal

for quality.” Its radio side is so powerful that given favourable

atmospheric conditions over 30 stations can be received with ample volume.

The quality of reproduction from distant stations is equal to that of local
stations. All Mains operated, with exclusive cabinet design,

IN OAK, £80 MAHOGANY, 5385

Send for illustrated catalogue and literature.

London Agents: THE RADIO ELECTRIC STORES
164, CHARING CROSS 'ROAD, LONDON, W.C.2

Agencies
VACANT

(

72, Moor Street, BIRMINGHAM.

THE RADIO GRAMOPHONE DEVELOPMENT Co.,

Advertisements for *° The Wureless World ' are onlv accepled [ram firns we believe lo be thoroughly reliable
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MORE of the SPECIAL BARGAINS
in MAINS UNITS

that can be obtained from |

JOLLY'S of Witton, BIRMINGHAM

—— D S e

1 JUNIOR R.K. AMPLIFIER AND MOVING COIL SPEAKER, designed for operation for cither a

radio receiver or gramophone pick-up. It embodies two stages of amplification, employing a general purposes
valve in the first stage and a P.650 valve in the last stage . s - .. Price £5 0 0

2 JUNIOR RK. ELIMINATOR CHASSIS for 200250 volts, D.C. Mains, an efficient eliminator for

providing HT. and L.T. and magnetising current for the above moving coil speaker and amplifier.

Price £210 0
3 JUNIOR RXK. ELIMINATOR, as above, for 200/250 volts, A.C. Mains. This equipment consists of a

full wave rectifier. T}?e Mains Transformer is particularly robust, and gives 7.5 volts for the rectifier filaments,
6 volts to feed amplifying valve, and 370 volts for the plates of the rectifying valves .. Price 84 0 0

4 SENIOR R.K. for 200/250 D.C. Mains, consists of moving coil speaker and amplifier, embodying two valves
* in parallel and eliminator e . . . ¥ T . Price £8 0 0

SOLID MAHOGANY CABINETS to house above moving coil speakers, amplifiers and eliminators, complete

with volume control, table medels, 376 each.

Junior Model, pedestal type, £2 15s., including volume control. Senior Model, pedestal type, £3, with no volume
control. Second-hand Table Model, cabinet, 25/~ each, including volume control. Second-hand Junior,
pedestal cabinet, 35/-, including volume control. Second-hand Senior, pedestal cabinet, 40 -, no volume control.

A.C. MAINS TRANSFORMER, as used in above, No. 3 Eliminator, 27 6 each.
D.C. SMOOTHING CHOKES, as used in No. 2 Eliminator, above, 15 - each.
MOVING COIL SPEAKER, as used in No. | and No. 4 chassis, above, 55/«,

Any price for other components, as used in the above ensembles, on application.
30-HENRY SMOOTHING CHOKES, 106 each, as used in Senior Panatrope.
A.C. TRANSFORMERS for 110 volts, 25 or 50 cycles, Mains 30/~ each. Weight, 21 Ibs., as used in Senior Panatrope.

D.C. GENERATORS, 200/250 volts input, output 475 volts, at 200 milliamps., with adjustable resistance, in
asbestos-lined box, made for Domestic Panatrope, £6. )

As above, but 750 volts output, made for Brunswick Cinema Panatrope, £7.
A.C. input and D.C. output, prices on application.
ALL THE ABOVE GOODS ARE OF B.T.H. MANUFACTURE.

No valves are included in the prices quoted. These equipments are very
suitable for restaurants, small halls, gramophone shops, etc.

Terms : Cash with Order. JOLLY’S

Special Prices for Quantities. q il
410-416, Aston Lane, Witton, Birmingham.

Al Goods can be inspected at Also Aston Road, Birmingham.

our Showroom ! ‘Phone : East 687,

Veytron o) ** The Vueless World," when wrting to advertisers, will ensure prompt attenpion,
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Dhe )
EVERYTHINGWLECTRICAL

riony, guz:ault/t,

(W

YOUI
SET YOUNG
AGAIN

OSFEADNM 2-voli vaiees
speciclly designed for

FPoriable Sets

Now is the time to look to your set in preparation
for the winter and long nights.

Valves do not live for ever — a sign of honour-
able old age is 2 weakening in emission.  You
cannot get the best performance from your set
unless the filamengs of your valves are actively
cmitting electrons.

A fresh set of OSRAM 2-volt valves will put
new life into your Portable Receiver. Every
individual OSRAM 2-volt valve is tested for
clectron emission.

The OSRAM VALVES for Portable Sets

S 213 for Sereen Grid Portable Sets

L Detector, IL.F. & L.F.
LLLhed g Amplifiers

L 210 :

P215 - - - = Power Valve
P210 - - Super-Power Valve

| 1 LS -
4 &
[RETR LR S e

MADE IN
.‘:N‘;lA&/\i\vl' Sold b_y all

Wireless
Dealers

Write for the " OSRAM
WIRELESS GUIDE™

LA = '~,.
(1930 edition), SENT

PPOST FREL on request. ! ‘$ gl',.'e !’06"' set you"g a!’aiﬁ,

Advt. of The Ceneral Electric Co. Ltd., Magnet House, Kingsiwuy, London, W.C.2. ) .

¥3 N licerlisements for ° The Miveleds World *° are only accepled from firmns we believe to be tlzoroughly reliabla.
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THE WIRELESS WORLD

NOVEMBER I2TH, 1030,

Use of Patents in the
Manufacture of Broadcast

Receivers
*

THE -GRAMOPHONE COMPANY LIMITED
MARCONTI'S WIRELESS TELEGRAPH CO.LTD.

and

STANDARD' TELEPHONES & CABLES LTD.

have pleasure in announcing that
they have made arrangements which they think will be of benefit to
the Trade in general, whereby patents owned or controlled by any
or all of the three Companies, including those resulting from the
extensive research facilities at their disposal, will be available for
use by L.icensees through a single organisation.

Applications for a joint licence by the three Companies are
invited from interested manufacturers of broadcast receiving apparatus.
Such applications should be addressed to Marconi’s Wireless Tele-
graph Company Limited, Marconi House, Strand, London, W.C.>.
In approved cases a licence will be granted which will be generally
similar as regards conditions and field of use to the licence hitherto
issued by the Gramophone and Marconi Companies jointly and
known as Type “A3.”

All present holders of the usual “A3” Licence will be able to
obtain the benefit of patents owned or controlled by Standard Tele-
phones and Cables Limited, without any increase in the rates of
royalty and they will receive a communication upon the subject in
the course of a few days.

In conclusion; the above-mentioned three Companies wish to
give special notice of their combined intention to take such action
as they may deem necessary to protect their own and their licensees’
Interests in regard to the patents in question.

*

Mention of ** The Wireless World," when writing to advertisers, twill ensure prompl attention.
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NOVEMBER I2TH, 1930. THE WIRELESS WORLD ADVERTISEMENTS. 7

RELIABILITY

OUR power supply problems can be
simply and efficiently solved by

one or other of the M-L Machines.
Write for your free copy of ‘“The
Book of the M-L Rotary Trans-
former,'’ which deals with all
machines of our manu-
facture.

TYPE H.I' 1.

M-L
ROTARY
TRANSFORMERS

Types H.E.A and H.F.A. deliver an A.C. output
at 110v. or 230v., 50 cycles when connected to
D.C. supply mains. Machines supplied to run
from any voltage ; country house lighting plant
or D.C. plants on private yachts. H.E.A. type,
40 watt, £13. H.F.A. type, 85 watt, £17.

Recommended and used by Philips Radio,

Marconiphone, Burndept, Kolster-Brandes,
M.P.A., etc., etc.

M-L
ANTI-INTERFERENCE
UNIT

For use with M-L Rotary Transformers.

Price £2. ROTARY

THE M-L MAGNETO_SYND. LTD., Radio Department, T R A N S F O R M E R
COVENTRY.

Telephone: soor.

Contractors to the Air Ministry, the B.B.C., f

the G.P.O., Marconiphone, The Gramo- I S

phone Co., Ltd .y etc., etc. Yodholds
A7 Advertisemcnts for ** The Wirveless World *' ave only accepied from firms we bélieve to be thoroughly reliable.
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100%

f.PFlC ENCY ¢ RELIABILIT

TELSEN COMPONENT'S

‘TELSEN VALVE HOLDERS.
Low capacity, self-locating,
supplied with patent soldzr-
ing tags and hexagon ter-
minal nuts. Price 1/

Performance is built into them . .. The design
is right ... The workmanship ... Superb! The
materials ., . . the best. They are constructed for
the enthusiast who is appreciative of and determined
to get the finest radio reproduction. Every com-
ponent is made to function perfectly . . . individually
and- collectively. Try them ,..Modernise vour
old set...or insist on Telsen Components for
vour 1931 Receiver, and, get 100°, efficiency.

5-pin Valve Holder
rrICE ]/3
TELSEN FIVE-PIN VALVE

HOLDER, Pro. Pat. No.
20286/30. Genuine Bake-

lite Mouldings fitted with 4-pin Valve Holder
Nickel Silver shock-absorb- PRICE ] / -
ing spring contacts. Price s
1/3 cach.

TELSEN FIXED (MICA) CONDENSERS.-
Shrouded in Genuine Bakelite, made in capacities
up to ‘co2 mfd. Pro, Pat. No. 20287/30. -0003
supplied complete with Patent Grid Leak Clips
to facilitate serigs ‘or parallel connection. Can
be mounted upright or flat. Tested on 500 volts.
Price 1,- each.

Telsen “ Radiogrand »* Transformer, new model, shrouded in Genuine
Bakelite, with new windings and core, fitted with earth terminal,
Made in ratios 3—r and 5—r. Price 12/8 each.

Telsen *“Ace’’ Transformer, the ideal model for all Portable Sets,
and where space is limited. Made in ratios 3—1 and §5—I.
Price 8/8 each.

Telsen 7—1 Super Ratio *“‘Radiogrand® Transformer, giving
enormous amplification with perfect reproduction, shrouded in
Genuine Bakelite, with new windings and core, fitted with earth
terminal.” Price 17/8 each.

TELSEN H.F. CHOKES.
Designed to cover the whole
wave-band range from 18
to 4,000 imetres, extremely
low  self-capacity, shrouded

n Genuine Bakelite. Induc- \ v II—] ‘ I 4 ‘ . i ".
tance 150,000 henries. Resis- ‘

tance lzoo chms. Price 2/6 H‘] A d ® A A A
G Advt. of Telsen Electric Co. Ltd., Birmingham
Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention, ‘ A8
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Voted-
the best battery

in Wireless World public Ballot

M GAIN an Exide Battery has won
@ first place in the “"Wireless

Worid" Olympia Ballot. Every
year an Exide Battery wins this dis-

tinction. This now-famous Ballot is voted
in by ihe more advanced wireless
experimenters—men who know what to
look for in a battery. In the Exide
Gel-cel—the new jelly acid battery —
they have seen advantages never before
available in a low tension battery for
portables.  Examine them yourself and

when next you need a battery for a

portable set you will insist on . an

Exide Gel-cel.

seams to leak.

Double bottom for |

extra strength. : | ’
Exide Long-Life Plates. et 1 ’ '

Exide Jelly Acid. |

Improved Acid Trap. ——

Non-interchangeable G E L C E L
terminals; differentl
shaped and colou reé.-———-——l -

There is a size to suit every set. Prices range from 13/-

From Exide Service Stations or any reputabie dealer. Exide Service Stations give service on everymake of battery

Exide Batteries, Clifton Junction. near Manchester. Branches at London, Manchester, Birmingham, Bristol and Glasgow

9 Advertisements for ** The Wireless World ** are only accepted trom firms we belhevs. to be thoroughly reliubla.
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HE special design of the magnet system in the new Hegra
Magnet Dynamic Speaker enables a very small uniform
air gap to be employed. This, together with pole shoes
specially shaped to give a compensated field, ensures uniformity
of armature response. At the same time, it is impossible for the
armature to come into contact with the pole-pieces.
This Hegra Speaker therefore handles, without distortion: or
overloading, an input up to 4 watts, which makes it the equal
of a moving coil instrument, yet without the necessity for
separately energising the field windings.
It is particularly suitable for use with gramophons pick-ups and
P.A. systems.as well as for ordinary receivers.
This Speaker is fitted with atriple lead giving impedance values
suitable for any type of output valve—a very important feature,
The Hegra Magnet-Dynamic Speaker Chassis complete £2-16-0
In handsome Walnut Cabinet - E i 524050
This and other Hegra Speakers are oblainable from all ‘repulable dealers-

EDINBURGH RAD!O EXHIBITION, STAND No. 7.

| LITTLE STORIES OF GREAT MOMENTS

When a young shepherd boy, bitten by a mad
dog, was brought to him for inoculation, Louis
Pasteur, the great French scientist, wes
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 cne thing and doing
it well '’ which has, for
years, been behind all
1.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 dependability.
The T.C.C. .0003 mfd.
Flat type Mica Con-
denser is shown here.
Price 13.

i

| muuumgmm"mus.;....._
| TELEGRAPH CONDENSER CO., LTD., N. ACTON, W.3.

— g
N.C.18 Qeans

Mention of ‘“ The Wireless World,”' when wrring to advertisers, will ensurs prompt attention.
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"Wireless World" readers
place the Mazda A C.
Pen FIRST in the class
for Valves in the Olympia |
Show Competition

L

PRICE Here is striking evidence. of the excellence
, of the Mazda A.C.Pen—and to the value

27 6 it offers! “Wireless World " readers—the

most critical public—placed this Valve

ACPEN

WELE . .
&% %g FIRST in the class for valves (section 6)
. U in the Olympia Show Competition. There
0 . .
B o7 b sw;xﬁmil.ﬁcmlc 2y could be no belter testimony than this to
L4 i . o W .
Iﬂ,o,,,o,,‘,/,;{,g;,%y,,,,,g 7“’1’;‘ L,i;,%gg,,g,,},;mﬂg Revier our slogan “The finest range of valves
al, 1 - t
100 @, adio Il!l'lt.l’!a lat 611:)1[-”0”0””0!' onston Co. LI tl)e World has ever known."
1a Newman Street, Oxford Street, W.4
Shoswwrooms in all the Principal Towns
V.or
AL Advertisements for ' The Wireless 1World ' are only accepled jrom firins we believe to be thoroughly reliabls
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capaciTY 2pF | |
TesTEDATIOSOVD. §

| CAPACITY 2pF
| TESTEDAT 600vDC
: TYPEC2

PRICES

2 mfd.

C1. 1050 v. D.C. test.. 5/6
C2. 600 v. D.C. test . 3/9
C4. 2250 v. D.C. test . 9/6
G5 1500 v. D.C. test . 7/-

4 mid,
C6. 1050 v. D.C. test.. 7/6

NO BETTER CONDEN-
SFERS ARE AVAILABLE
AT ANY PRICE.

CYLDON
SCREENED GANG
CONDENSER

STG 25 Twin 0035 30'.
STG 35Triple 00.5 46/6
*5TG45Four 0005 65.-

Kk Specified for the WIRELESS WORLD FOUR.
Supplied complete, assembled with special
screens.

SYDNEY S. BIRD & SONS LTD. CYLDON WORKS, ETeﬁltl:d

nfiel
SARNESFIELD ROAD, ENFIELD, MIDDLESEX. 2071 ¢

THINK OF THE SAFETY FACTOR

FERRANTI LTD., Head Office and Works : HOLLINWOOD, LANCS.

NOVEMBER 12TH, 1930.

>

1. FERRANTI Condensers are of the Rolled Foil paper
insulated type, and are not of the Mansbridge pattern.

2. Their guaranteed insulation resistances are not less
than 200 megohms for 2 mfd. This figure is twice
the value usually provided in condensers of
corresponding types.

3. They are hermetically sealed in their cases in addition
to the usual wax sealing thus preventing deterioration
in service as commonly occurs where this provision
is not made, ’

4. Their test voltages are three times their A .C. working
voltages, and twice their D.C. working voltages.

5. They comply with the British Standard Specification
for Condensers and with the latest recommendations
of the Institution of Electrical Engineers.

6. They are built by Engineers with unrivalled ex—
periencein the Electrical industry in the manufacture
of High Tension apparatus, including condensers for
pressures .up to 1,000,000 volts!

RRANTI

FIXED CONDENSERS

LONDON : Bush House, Aldwych, W.C.2

CYLDON ALONE GIVES
ACCURATE MATCHING

Gang control, adopted for the Wireless World
Four, depends entirely for its efficiency upon
accurate seclional matching such as CYLDON
construction alone can give. Superior raw material
skilfully fashioned, many oufstanding 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 conslruction
amply justifies it. Send for details of full range.

FIVE YEARS GUARANTEE

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. AT2
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First in the Wireless World Ballot . . . First i
public estimation! ... There has never been
anything in Radio to compare with the Pye
TWINTRIPLE Portables. - New in technique,
hew in presentation, new in performance. Come-
pletely portable and completely self-contained
(Battery model or All-Electric models).. .. altering
and widening the whole outlook of radio reception,

the Pye TWINTRIPLE Portables have created

the greatest public demand in the history of radio.

LES

5
IR B

EORid

Pye Radio Ltd., Sales Organisation, Paris House, Oxford Cirvcus, W.1.

Advertisements for ** The Wireless World '’ are only .accepted from firms we believe to be thorvoughly reliabla.
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T Perfeect
ADAPTABLE reproduction now
FOR ANY SET | costs less

SENIOR R K. (For A.C. Mains Field
Excitation).  * Iitted with 10" corru-
gated cone, with moving coil having
animpedance of10-15 ohms at 50/4000 £
cycles. Price £1010s, Also supplied ‘
complete with QOak cabinet £20, l
Mahogany cabinet £24 10s. Walnut
cabinet £25 10s: Also supplied with-

2 ,i“ out. rectifier.

LRl o F L TR S

JUNIOR. R.K. Fitted with 6" corru-
gated Cone, withmoving coil having
an impedance of 10-15 ohms at
50/4000 cycles. - Price £4 15s. This

|
Accurate, constant in value, '
i model is uot supplied complete:
|
i
|

silent in use and free from
breakdown—use Varley Bi-
duplex Wire-wound Anode
Resistances wherever you
need a fixed resistance for
radio purposes.

with cabinet.

PERMANENT MAGNET R.K. Fitted with
8" Corrugated Cone. Price £6 155. Also
supplied complete with Qak cabinet £16 16s.
Mahogany cabinet £21. Walnut cabinet £22,

Their special ** Universal
Holder "’ allows them to'be
fixed either vertically or
horizontally, making them
adaptable for any set. And
they are guaranteed accu-

rate to within 59. ‘JI
"

. ) e The wonderful R.K. reproducers have stood the test of A
Varley Components are the L, { ; four years and still remain in unchallenged supremacy. -
outcome of more than 30 “j g ‘ They are without doubt the finest reproducers ever built. g

We agree that R.XK.'s cost a little more than some other |
loud speukers, but the results are so far superior as to
make the additional cost seem absurdly inadequate. Our J
unique hire purchase facilities are at your disposal, so /
that you can possess and use onc of these remarkably ]
fine speakers on payment of only a _small deposit. Vo

years’ experience. The “SGaEe®
famous Varley Bi-duplex
Winding is giving to tens of
thousands of listeners a
quality of radio that would
otherwise be unobtainable

Complete range from 5,000
ohms to 500,000 ohms.
Prices 4/6 to 17/6 (including
Universal Holder).

LI

REPR

Write for Section B & C of
the Varley Catalogue.

VARLEY POWER ,
POTENTIOMETER.

Ideal for use as voltage regu- THE EDISON SWAN ELECTRIC CO. LTD.,

lator in H.T. ecliminators, I . s AT 851 ire Engineerina s e

; c ncorporating the Wiring Supplies, Lighting Engineering, Refriger:
Wire-wound. CS‘"."“’ I""dfg : i ation and Radio Business of tge British Thonison-Houston Co.. Litd.
contact arm, arries up to Radio Division,

walls.

Complete range. 96 1o 11/6 1a, Nowman Street, Oxford Street, W.1.

Showrooms in all the Principal Towns

rilsement of Qléver Pelt Vonirot Lid., Kingsway House, 108, KT:wm-ab. Lowmion,
w.0.2,

Zalgprons : Holborn 6303, ] 2
Mention of ‘* The Wireless World,” when writing to advertisers, will ensure prompt attention.
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BLUE SPOT 29R

Blue Spot Speakers are in a class all by
themselves—Blue Spot Speakers are
the best in the world. 29R is the best
of the Blue Spot Speakers. .. Put two
and two together, what follows? . . .
i i Yes, quite right, 29R is the best

% in the world. £6-6-0
THE BRITISH BLUE SPOT COMPANY LTD.

BLUE SPOT HOUSE, 94/96 ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.1
"Phone : CLERKENWELL 3570. 'Grams : " BLUOSPOT, SMITH, LONDON.'

Distributors for Northern England, Scotland and North Wales : H. C. RAWSON (Sheffield and London), LTD., 100 London. Road,
Sheffield ; 22 St. Mary’s Parsonage, Manchester ; 183 George Street, Glasgow.

A5 Advertisements for *“ The Wireless World >’ are only accepled from firms we believe to be thoroug'ily reliable.
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The Radio of To-morrow

is here to-day

Peerless A.C.
Screen Grid 8

The new Peerless Screen Grid
Eight is undoubtedly the finest

R . value in A.C. operated radio sets.
“HE Peer lCSS 81s StOCde The design .'mld performance of
. the Peerless is unchallenged and

bV QH llp-—tO-datC ]th embodies improvements which

J are years in advance of all other

types of radio receivers. Consider

Cll SS dea IC rs t]] 1o llghO ut the following outstanding units

; of the Peerless Eight and consider

t ] ¢ country. W rite tO-d av the marvellous value which you
J/

receive.

lt()l‘ fllll d(‘tflils. 3 Screen Grid Radio Frequency.

Power Detector. Power Output.

Oversized Power Pack. Dynamic c \
Speaker Reproduction. Complete . "gpL \\\

e . Erp
Wave Length Range 200-2,000 Spo YN'E
I'he Rothermel Corporation Ltd,  Weve tength Rang J0-7,000 e g
Sensitivity and Tone. Completely 11g YAk VAN
24’ MizddOX Street, LOlldpll, WI' shielded and A.C. operated. Illum- vo;;% 73; 5
Phone: MAYFAIR 0578/9. inated Drum Dial Tuning. Noisc- “d ¢y 2ap. 4t
Coutinental Sales Office: 27, Quai du Commerce, Brussels, Belgium. less Volume Control. ‘g

= —
=,

You want an “ELECTRADIX ” Radio Tester to get exact results.

" Dix - onemeter,

the pinnacle of utility for electrical measurements.

s

o e

v e ey e v g ey enme e kg o et s

F 11 50 ranges on one meter. I
7 - & The Rolls-Royce of Radio Testers. Highest Grade at a low price.
- SO Electrical instruments in 1
. - AMPS VOLTS OHMS
(X3 b2 . Only Six Terminals, but what Ranges {
vaANTl : \ The DIX-ONEMETER is portable size to go in the pocket, but big

enough to cover the whole range of D.C. electrical measurements, You

o an have multipliers to work from 50 micro-amps to 150 amps and 20

LOUDSPEAKER CABINETS AND BAFFLE BOARDS. milli-volts to 2.000 volts. What other insirament 1o Brit. Elug Standard

BUILT FOR THE LATEST CONE UNITS Assoc;:.ﬁtandarg of Accuracy for First Grade melters is available at gl‘c

ric one ! novice can use it as accurately as an expert. o

TO I M PROV E R EP RO D U CT I 0 N i ;)wi}f:s to bed:ocidentla.lll";umejL:vitl;diststrous r:sul(sl. ashenéh range h.nls

BAFFLE CABINET Hc'ght 24 'n.. width 241»“" deptl 91 in.. Gentre its independent multiplier and a safety button controls the moving coil,
(as illustrated). Oplcm'ng 9!1- in.c;rl |2‘in.diume!er. ;g METER ONLY, 50/- RADIO SET, -£4 10s.
Price 22/6, Oak or Mahogany finish. Half the price of old-fashioned designs. Order one for 1930.

BAFFLE l’?OARD. 24in. x24in.x il in. SAVES RADIO USERS POUNDS.

ice, Oak finish, 9/6 ea. C Silver St . 11/6 ca, >
Screen Fittings. Oxidised Copper, 513 oat. Ondiord Sl 616 sen ELECTRADIX RADIOS,
FromiRadioiDealers S0y 218, Upper Thames Street, London, E.C.4.
CHAS. BORST & SONS, 306-308, Euston Rd., London, N.W.1. Blackfriars Station, Underground Railway. 'Phone : City 0191,

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

. . 00 ] Sk g P
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'How to bring in Foreign Statlons
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READ WHAT ¢‘‘ THE WIRELESS TRADER "’
AND ¢«“THE MUSIC SELLER’’ SAY ABOUT

|

THE GAM-BRELL A.C. ALL-ELECTRIC THREE

¢ The Wireless Trader ’’ says :— ‘““The Music Seller’* says :—
e 1N o™ 11 miles from Brookman’s *“Gambrell Radio Ltd. have ﬁtted every
Park, using an inside roof aerial . . . it refinement to this Receiver and the

results have repaid the trouble taken in
this respect.”

was possxble to limit the spread of both
the London Regional and National
stations to 3 degrees on a 100 scale and
still obtain them at.good volume. - This,
of course, represents extremely good
selectivity and sensitivity.”

““Hair-line selectivity is arrived at by
an additional ‘tuning device . . . This
greatly assists in reducing interference.”

London National .. 261 Metres ‘With a little care and practice in
i Toulouse (France) .. 255 tuning, some forty stations are to be
Midland Regional .. 479 received at good strength.”

Langenberg (Germany) 473 ,,

; Konigs Wusterhausen, Radio-Paris,
‘ Daventry National

ALL CLEAR

|

i RECEIVED AT

' GOOD STRENGTH
|

This 1s the Receiver lested and

OF EACH OTHER veported upon by * The Wireless

, o " The Must ller.”
Trader "’ and '* The Music Selles k&l

e s

Nothing has been spared in order to
make Gam-brell All-electric Receivers
the most perfect and ideal musical
instruments obtainable.

Every possible. refinement is incor~
porated, with the result that each model
is ““ outstanding ” of its type.

N

%

=
-
2
z

il

| ] _ THE GAM-BRELL ALL-ELECTRIC THREE-
} X4 - D.C.524-0-0 A.C. £26-15 - 0
é,

ﬂi

=i .‘.'.'.{('}\x\}.\\\\\u.\,w\,,\\\wmun

.//A

THE GAM-BRELL BUCKINGHAM MODEL
3 DC.£37-0.0 A.C.§45- 0-0 I

|
|
) |
i
|
|
I

THE GAM-BRELL RADIO NOVOGRAM i

D.C. 62 Guineas. A.C. 70 Guineas. THE GAM-BRELL BUCKINGHAM MODEL

The new Gam-brell receiver was designed to mect
" THE GAM-BRELL RADIO NOVOGRAM the need for an All-electrio receiving set incorpor-

In addition to having most modern type of valves ) « » ating its own highest class moving coil loudspeaker,
! and circuit, giving long range, volume and maxi- Send for Descriptive Folder,“R.W. vet occupying but little floor space.

P

1 mum output, this instrument is fitted with Garrard Selectivity is of the highest order, tuning is simple
electric gramophone motor with automatic stop. ) . as a calibrated card is supplied giving wavelengths.
B.T.H. pick-up. One-at-a-time needle cup. Highest Demonstratlons Arranged Changes of programmes are assured without ush\g
class electro dynaiic loudspeaker. Volume control . o o an aerial, but with one, numerous Continental and
on both radio and gramophone. The famous without any obhgahon British stations arc perfectly received. Can be
Novotone is, of course, incorporated, and the result moved from room to room, as cabinet is fittcd with
wheh reproducmg records is ‘““amazing realis:n.’ easy running castors.

IIIHHIHIIIIIMI_I_IMMIII_H_HI_H_HHIIHIHHIIIIHHIHHIHHIIIIIIIHIIHHHHIIlllllrl—l LT LT

| G AMBRELL is the name to know—for All-electric R ADIO

T AT A

GAMBRIELL RADIO LTD., 6, Buckingham Street, bmmd London, W.C.2.
A7 Advertisements for ** The Wireless World ' are onlv accepted from firms we believs to be'thorouglzly reliabla.
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yoTED Tt FINEST

LL-MAINS UNITS
&1 OLYMPI4

\ Y winning the ﬂrét—place in
\ Bthe “Wireless World "’
!\ Competition, the already
\\ famous “ATLAS "’ ALL-MA INS

Units are voted the finest value

obtainable at any price.
E\ variable Tappings,
power, small size, and the
Westinghouse Metal Rectifier,
are among the outstanding
features that lift Model A.C.188
far above the level of all
competitors.

Two
unrivalled

Ask your dealer for Folder 55,
or write direct to the makers.

_H. CLARKE & coO. (M/CR) LTD.,
Old Trafford, Manchester.
MODERNISE YOUR SET WITH

CILATRIKIE 'S 99
A

CASH PRICE

16

/! ORrR IO/ DEPOSIT
2| & BALANCE IN EASY
MONTHLY PAYMENTS

ey

o

Mention of *“The Wireless Warld,”” when writing to advertisers, will ensuve prompt attention.

WWW-.americanradiohistorv.com T s e o

TYPE 620

| For use inradiocircuits
where comparatively
small capacity is re-
i quired. Arranged for

vertical mounting.

PRICES 1/8 to 3/-

‘TYPE 610
As 0620, but arranged for
horizontal mounting.

PRICES 1/8 to 3/-

TYPE B775
Primarily designed for re-
sistance coupling, but suitable
for use in other circuits where
¢comparativelylarge capacity,
capable of withstanding
several hundreds of volts, is

required.

o PRICES 3/~ to 18/~

1937 19538 'r

Dubilier Condensers
certain of satisfaction.

UBILIER

DUBILIERCONDENSERCO.(1925) Ltd.,
DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3.

1
!
DURILIER
l MICA
] CONDENSER

PAIENT MOS

'Use and be
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_, j‘ﬁE NEW JB. ‘CHASSIMOUNT"

Chosen by the Public
as the outstanding
exhibitinClass 7, the
New J.P. ‘“ Chassi-
mount’’ has proved
one of this season’s
biggest successes.

AWARDED
sl

9 :
in Wireless World
Olympia Competition

The natural outcome of J.B. precision and J.B. experience, the
J.B. ¢ Chassimount ’’ Screened Gang Condenser is the newest
and most effective method of one-dial control. Its single knob
will tune from two to six circuits accurately.

The J.B. * Chassimount ’’ is not merely a number of condensers
ganged together. It is built and designed as a unit, and each
stage is adequately screened.

J.B. Variable Condensers are Precision Condensers in the truest
sense. Freedom from stray capacities and H.F. losses'is achieved
by cutting away all surplus materials. At the same time their

J.B. * CHASSIMOUNT " | rigid construction ensures calibration which will never varv.
GANG CONDENSERS. :
Tuype D4 (illustrated above) 4 siage |
‘0005 with Drum Drive. Price 42/6. i
2 stage +0005 26/6 i
3 stage -0005 35/- |
5 stage *0005 50/-
6 stage 0005 57/6
Also available wllhoul Drum Drive:
2 stage 05 15/-
3 stage ‘008 23/6
! 4 stage -0005 31/- I
5 stage -0005 38/6 I
6 stage +0005 46/- l
'0001 Trimmer fitted in each stage. Adjusted
once only—no alleration rfun'n_g tmu'ng. ¥ PRECISION INSTRUMENTS
L Y

Advertisement of Jackson Bros., 72, St. Thomas' Street, London, S.E.l. Telephone: Hop 1837, '
719 Advertisements for *° The Wireless World *' are only accepted from firms we believe to be thovouehlv relinhls,

WWW.americanradiohistorv.com
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- Stores o

1Tollug out in one is a most difMenlt
feat, ns every golfer knows.. Yet
it Is more difficult still, in eome
stores, to find things at the first
attempt— or the twenty-tiest for
that matter!

\Why go on loslng goods and wasting
time with old-fashioned blns nnd e 2
pigeon-holea? \Why not Lave the

goods in view In ** Tiltracks,” in compartments of the correct stze for each com-
ponent ' With¢‘ Tilixacks " you can store goods in the least possible space and
most convenlent form for handling. {

o G e 'DOUGLAS  auromaTic
MANY STYLES ; For the Experi-  pgl(iF) e
' T COIL WINDERS | :

menter, The F 'actor, and The Manu-~

facturer.  Send to-day for Lists.
THE “BENCHRACK "
‘“ Douglas ’ Auto- -
matic Coil Winders now
maticC without

(Tiltrack Principle).
even small

A real help for storing small parts
electrical firms to wind

such as Terminals, Nuta, Washers,
their own coils with a worry

Insulators, cte. Made to stand on

tho work Bench, itenablesallamall

partsnesded for the Job in progress
measure of precision
and speed hitherto unknown and highly profit—
able. Unskilled, uncostly labour only is required

to he stored where they are fm.
1 edlutel;' to Luud. All the trays
to wind perfect coils of any shape and any size

re tilted so that the parts storéd
can be seen at a glance. and the
front faces ofthe trays arerounded
50 that 1he kmallest parts can be

wept up the slope with the fingers
of one hand. Lachtray is provided
with patent hinging partitions
whieb can be moved quighly to
mako larger or smaller compart-

ments. Belng so accessible thesa up to 5 inches long and 4 inches in diameter: ' F

Tho Bapariseeton aeeetpoktaking Any of these new *‘‘ Douglas ’ machines can be .
N 3 L . I .

ety qI:Aickorbnnd il greate purchased at a price which soon repays itself in L

dleasure, and the Factory wlll save < g

ARy DONNS per YeAr br (hstaihee profits earned, or can be acquired on convenient

this Benchinck.

Easy Payment terms. The illustration shows the
‘¢ Douglas ' power—operated machine, but there
is also an equally efficient machine for operation
| by hand, which can—if desired—be supplied with
e an attachment for automatic insertion of paper
in the coils.

30/« r.ox.

! -
Qs TILTRACK . S
WHEELED _
N TRUCK. e NDING £25 oriven j
J, Can be wheeled ’
i right up to the job | Co‘L Wl - £3‘2 POWER
and in any direc- vaCE 3 . DRIVEN
tion.  Invaluable SE @ Tl . .
for assembling or t wishing U e for fuller par-
dismautling ‘mach- To mose‘ ngwn coils, “‘c“ ticulars or caIIMand
1es of all classes. ind their to the iact see .the machines ||
! ;\lhunted on ball- | X‘rectﬂﬂ“i‘::“)‘:‘n of our i‘:ﬁ:;’ working. L
L 3 .
N bearing castors, matory s b e ke the i
0 TILTRACK | e ipped to underiii sery
| “TWEENIE.” { H,‘indl g of any iries are A “Douglas ”’ attach~
i 1 b f coil. EnaY ( nates t be supplied
A splendid rack for .;lmni‘(’1 and our est ‘mmat gﬁahcgeasms m:mets
storing goods. Very invite ove conclusive iry 10 SRR AL Ao S
compact,with great wiil P'o longer necessnﬂush ons cOi’llbaperinsertions
storage capacity, it les ?orelg“ coils. us on of any 16 inired Jagstt,
Souoatmerts s b woun nes, are and inserts the paper at
livisable at will colls, »» machi )
* (Pl :s 3 ..Doug“’sheaper an ﬂg\ee' avhgteger intervals are
= : nice r, € ! less i esired.
£ 70’ F.O.R. | "&‘;fed in much les
* M/er. !
¥

Patticulars from!Manklagtimen &6 > TN BRITISH MADE

‘Particulars from Manufacturer atentee ;— AND OWNED
Worsley Street, Hulme,

BERTRAM THOMAS, "’MalcHiSTER ™ |

THE AUTOMATIC COIL WINDER }
London Office and Showroom '—28, VIfCtOR'ia Street, S.W.l. & ELECTRICAL EQUIPMENT Co. Ltd. ‘

Windar House, Douglas Street, S.W.1

Telephone ;
Victoria 3405/6
—

=)

Mention of ** The Wireless Wovrld,” when writing to advertisers, will ensure promptl atiention. A.0
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COIL SPEAKER
HAS SURPRISED
THE MOST h
EXPERT CRITICS ‘\
NO MORE “BOCM?”

NO MORE LOST NOTES

NO MORE DULLNESS
NO MORE CHATTER

i

'he New GLECoPHONE Moving Coil Loud |
Speaker gives unprecedented brilliance of
reproduction. A new principle of construc-
tion—robust suspension—the use of a
Duralamin speech coil former—all contri-
bute to secure absolute hialance and fidelit:
of tone without any. trace of defect. Itis a
highly efficient and sensitive instrument
which requires only 10 watts to energise the
field magnets to very high magnetic flux
density. Available as a unit or complete
as described below,

WRITE for leaflet No. B.C. 5605, which
gives particulars of the full range of |
GECoPHONE Loud Speakers.

|

(n(cur:l\la TRAOEL MAnn) 0

_MOVING COIL
LOUD SPEAKER

Specifications and Prices :

CHASSIS ONLY

BC1810, D.C. Chassis for 200/
260 volts.. BCi81oL for 100/130
volts. PRICE

£7:0:0

or 14)- deposit and 6 monihly payments of
(iare

BC1805. A.C. Chassis for 200/
260 volts or BCi805l., 100/130
volts, 40/80 cycles. PRICE,
including OSRAM U.5 rectifier

£10:10:0

or {v:1:o0 deposil and 12 monlhly pay-
ments of 16/6.

MOUNTED ON BAFFLE

BC1814. D.C. Model for 200/
260 volts. - BC1814L for 100/130
volts. PRICE

£10:10:0

or £1:1:0 deposit and 12 monthly pay-
ments of 16/6.

BC1809. A.C. Model for 200/
260 volts or BCr8ogl.. 100/130
volts, 40/80 cycles. PRICE,
including OSRAM U.5 rectifier

£14:0:0

or L1:8:0 deposit and 12 monthly pay-
menls of Lx:2:0

Input Transformer giving alternative impedances supplied with all models,

BAFFLE DIMENSIONS :

Made in England.

Height 32 ins., width 23 ins., depth 9} ins.

Sold by all Wireless Dealers.

B.C. 1814/L.
B.C. 1809L.

Complete Model. Handsome
decorative baffle, finished in
black and gold.

e

" Advt. of the General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2.

A2F Advertisements [or ¥ The Wireless World ' are only accepled from finns we believe to be thoroughly reliable.
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— |

TWO NEYW =—= .
RARCONIVALVES [

HIGHER MAGNIFICATION— :
& (4 LARGER POWER OUTPUT! r

Volume enough for most purposes—magnification of a high order,
giving extra strength on weak signals—this is the ambition which
has been realised in Marconi LP2/c—the new 2-volt power valve
with an amplification factor of 8 and an impedance of only 4,000
ohms—mutual conductance 2.0 MA/volt! LP2/c provides repro-
duction of ample strength and excellent quality with an ordinary
cone speaker, to which its impedance is particularly suited. A high
amplification factor and small consumption of H.T. current render
It the supreme output valve for portables and in fact for every set
in which the highest standards of efficiency and economy must be

e —

maintained.
MARCONI| LP2/c-THE NEW HIGH MAGNIFICATION
POWER VALVE - - PRICE 10/6 - - ALL BRITISH

p— e e——
e e

A NEW 2-volt GENERAL PURPOSE
(4 VALVE OF STRIKING EFFICIENCY

Once again Marconi produce a valve of unusual merit—HL2/c, a
2-volt general purpose valve with a mutual conductance of |.I
MA/volt! Marconi HL2/c has an amplification factor of 22 and an
impedance of only 20,000 ohms; thus it combines good magnification,
high quality reproduction and the ability to deal with comparatively
large inputs without distortion. Entirely non-microphonic and
having a long, useful life, HL2/c is ideal for the H.F. stages of
portables, for detection when preceded by one or more screen grid
valves or as initial L.F. amplifier.

MARCONI HL2c - - PRICE 8/6 - - ALL BRITISH.

MARCONI

YALVYES
Buy the Valves @/}%ﬂ}‘” ,'f*' the Experts use!

e o S S g &

Ment ! " The Wireless World,” when writing 0 adveriisers, will ensure prompt atiention. A22
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&Citoy : HUGH & POCOCE.
Bduasinl Offes

obone » (e @Ry (iy Imowg
C‘!!Mﬂ ’bﬂ‘vwd&

L
g .

& wheaPomn, S
l"r‘ "ll"l M-l_:r W cag @SVE mploem

AMLSHED WREXLY.
Subsevipiion Rates
B0 Gy of Wy senlid and gfPovdres dee vinid G f..’g.;g,gm

f16-117, PLEEYT STREEY, LONDOK, E.C..
Afvarttying s Publiihing Ofi-es: DORSET HOUSE TUDOR STREET LONDON EC.a.

Bramivcaas | Gusbihell Bldien. WS‘. Mumm 26’1 D‘.Anig-u

ENTERED A$ SECOND CLASS MATTER AT NEW YORK. N.Y.
Home, {7 1h 84\ ; Comida, {1 r1e. 84 ; other countries abroad, {1 38 10d. per annum.

1Ay __oj__. b fufr
Tl

Assistant Edio:s - F. H. HAYNES.

Editorial Telephone : Clty 9472 (5 lines).

Cusr.om 101, St. Vincert &t.. C.2.

- Telugroma “{ills. Glaseww
r—.—q—- W7y 1wy it limess Toleptamme © Oretrul A7

by '-urrl rosders ave adwisod, befoer mebing wne of ‘hewm, to sanigfy themelves

pripa—

[ ditorial

A Maximgum Royalty.
/B' have on severn] ocrasions rémarked that the
“ old royaity of 12s. &d. a valve stage, which
Pritish manufacturers have paid on their
receivers until the (‘ﬂﬂt[NtMWl‘I) recepi feduction, had
Uie effect of influencing receiver desdgn in the difection
d {imiting e number of vaivie. Mamfacturers strained
the utthast out gf the minimum number of valves,
m this very often resulted . seriously handicapping
the designer of a set who, # he had had a free hand.
woukl bave produced a brtter set if an extra valve of

0o had been permusable

 Amwrican sefs have not paid royalties in tien to
the number of valves, and this is. probably one ot the
reasobis why nwarly all the better chme Amefical sets

many mote vaives than our and are credited
on the whole more sclec .' than any but
the most madern of Bntish sets,

Now that agreement has been
reached on the subject of liernaung
mﬂt the patents owned By Mar-
the Gra ne  Coai-
pany, and Standard Telephones.

&l anhounced in otir Bsue last
n-h. and the royalty i to be sud
. the

=nuhnn it
not be to the of all

i

teceiver

In This lssue
SCREBN-GRID vaLve
AB LOW.PRABQURNCY AMPLITIER.
THE 193§ ~ AUPEE ™ CELL.
CURRENT TOPICS.

OUR SIHOW COMPETITION
WINNING APPARATUS DESCRIBRD,
b f a o Eay ** . be PR M
m if &« meximum "‘y‘h)' T™E "lfll.l.-n WOR LD ‘uﬁn PASS

el . TNRBOAY OF THE VALVE AMPLIFIER.
\ FROADCAST HREVITIZS
|

Conuent

arrangement would, 1n our opinton, stimulate the pro-
duction of sets of more valve stages, and the designer
would have & free hand in the chwice of circuit, irrespec
tive of the number of valve stages.

It seems fairly certain that better gets would result
from such a policy. whilst the cost of sets employing
more valves might not be seriously enhanced, because,
to epme extemt, elaborate screening and other points
which are a costly item in mantfacture would be
minfmised where the aim was no longer to get the last
ounce ot of every valve stage.

Gramophone Broadcasts.

X JE beht«e that the recent experimeént of the
\ &, B.B.C. in transmitting an all-gramophorie
secord concest met with wide approval. One

is prompted tp enquire why these transmissions, which
must obviously be somewhat inferior to direct broad-
casts, should be 80 well recaived.
First, we think that the gramo-
phone record concert had the ad-
vantage that every item was short
limited to the length of a record
—so that listeners had plenty of
variety, and, secondly, the items
were by first-class  performers

repreﬁmnna’ a fund of talent
which could not possibly have
been gathered together in the flesh

for one evening’s performance. [f
there is any lesson to be learnal
from the experiment it would
seemn to be that the publi: a

ABADERS FRODAKMS. . clates brevity as a change in
3w hmh‘ammm. '
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Obtaining Stage Gains of 200 and Over.

By D. McDONALD, BESc o =
Of the Engineering Laboratory, B.I'.A. Co., Rugby.

7] YHIS article describes what the author believes is
] a new method of connecting a screen-grid valve
for audio-frequency amplification, enabling a
stage gain of over 200 to be obtained. Before describ-
g the method, it will be well to run over the element-
ary principles of resistance-capacity amplification.
The maximum amplification thaf can be realised with
a triode is, for the case of resistance-capacity coupling,
considerably less than the amplification factor of the
valve, and for transformer coupling may actually reach
the full magnification factor, and even pass it at the
secondary resonance. If R, is the effective anode load

0 s
Wireless NOVEMBER 12th, 1930.
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Capacity is large enough, it will effectively shunt
Re, at the higher frequencies, and hence lower the
magnification. Roughly, this capacity is equal to the
anode-grid capacity of the valve multiplied by the
effective amplification of that valve. Even for small
valves this capacity may be several hundred micro-
microfarads, and this, in some cases, definitely limits
the value of R, to a rather low value.

For screen-grid valves, if we assume perfect screen-
ing of the anode in the valve, it can be considered as a
constant current generator. That is, for a given signal
on the control grid a definite fixed alternating current

resistance, R, the A.C. resistance of the valve, u the flows in the anode circuit. This is true only if the anode
magnification factor, and voitage is above the
m the cffective stage am- A6 screen-grid voltage; this

plification, then for resist- )
ance-capacity coupling we R
R .

have m ek

The term R is called the
cffective anode resistance
because it is composed of
the actual anode resistance
ind the grid resistance of

3
5 L
Eg@) 7 RGJ')
S |
(a)

latter point is important.
It can readily be seen that
if the above conditions are
fulfilled, any value of re-
sistance can be placed in
the anode circuit, and
there will be developed
across this resistance a
voltage equal to the pro-
duct of that resistance and
the alternating current.

{b}

the following valve in
parallel. Fig. 1(a) shows
the valve V, resistance-

coupled to V,; R is the
anode resistance, and R
the grid resistance. The
quivalent circuit for alternating signals is shown in
Fig. 1(b). The resistances R and R, are in parallel,
since the H.T. positive and H.T. negative should be at
the same A.C. potential, the batterv providing no
cffective resistance.

Fig.
L.F. stage (n).

The stage gain is: m L4 By where R
I ag d i — = ey
SA8e & ""E, 'R TR, ‘
R Rg : :
RTR This formula does not take into account the

cffect of the succeeding valve in shunting the resist-
ance R; with its own input impedance, which is never
uifinite, It always consists of a resistance term
nd a capacity term. The resistance may be positive
or negative, depending on whether the valve anode load
1s capacitative or inductive. The chief trouble, how-
cver, arises with the capacity term. Obviously, if this

ST T ———

1.—Circuit of a conventional resistunce-capacity coupled
The equivalent circuit with the valve as u fictitious
alternator is shown in (b).

This can be represented
by Fig. 2,-if g is the
mutual conductance of the
screen-grid valve in milli-
amps per volt on the grid, and R R, are as before;
then a current of gE, milliamps flows through the
circuit and develops across R R a voltage V.

And V= g_h"_ x .._R&v_olts= .g;.E_"_EL Hence m= I
1,000 R+Rg 1,000 .
\"_ g _Rl e

E, 1,000 :
Thus, we reach the conclusion that the magnification by
for resistance-capacity-coupled screen-grid valves is de-
pendent only on the mutual conductance and the anode- -
load resistance, so long as we have perfect screening "
of the anode and so long as the anode voltage is greater
than that of the screen grid. No screen-grid valve has a -
perfectly screened anode, and it will be shown later that

the loss of magnification due to imperfect screening may
be considerable. '

Wwww.americanradiohisterv.com:


www.americanradiohistory.com

NOVEMBER 12th, 1930.

Sereen-Grid Valve as Low-frequeney Amplifier.-

Now, if the anode voltage can be kept above that
of the screen grid, Very large magnifications can be
obtained. For nstance, if we have R, = 500,000 ohins,

¢« R g
2=0.5 A /v A =iV
g=0.5 mA./volt, m = 1

seen that the slope is a maximum for high anode cur-
vent, and diminishes as this is reduced. In other words,
the curve of anode current against control grid voltage
—keeping the screen-grid voltage constant—curves
round at the foot, and tends to a straight line farther
up. -Of course, the valve
for this purpose should be
worked on the straight por-
tion.

This will be made clear
by referring to the curves
for an A.C./S.G. valve
shown in Fig. 5. These
show the variation in anode
current when the" control
grid volts are varied, keep-
ing the anode voltage con-
stant. The slope of these
curves at any point gives the
value of g, which is seen
to decrease very much for very low values of anode

=250. It can readily be

three-clectrode valves.

capacily.

current, no matter what may be the anode voltage or

grid voltage.

Here we have a Timitation, because to pass a reason-
ably high anode current through, say, 500,000 ohms
would require an enormous anode voltage. The figure
of merit for a valve for this work “would be the valuc
of g for a very low anode current. The chief difficulty
encountered when running
screen-grid valves resist-
ance-capacity-coupled with
high anode resislances is
as follows:—If the valve
bias is adjusted to give the
correct anode current,
which gives a suitable
anode voltage, any other
adjustment may easily
throw the anode volts up
or down to the screen-grid
volts. Changing the valve

Fig. 2. — The screen - grid
valve may be considered a
constant current generator if
the anode voltage is main-

IT is well known that there is a serious limitation in the

stage gain possible with L.F. resistance coupling using
This is due o the input impedance
which results from an appreciable {nternal anode-g-id
In this article a method of detection and low-
frequency amplification is given, using the screen-grid valve
which has negligible input impedance. Slage gains of over
200 are shown to be possible, and an ingenious automatic
compensating device {o keep the scrcen vollage below that

of the anode is described.

Wireless 537
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is shown in Fig. 3. This employs a large trailing re-
sistance Rg, through which the anode current passes
and creates a negative bias. voltage several lines too
great for the valve. This voltage is reduced with respett
to the grid by a battery as shown, which is of such
a value that the grid voltage becomes normal. The
condenser merely by-passes the alternating curvents.
It can be seen that, if the valve is changed, any change
in anode current, however small, causes a rclatively
large change in bias voltage, which, to some extent,
tends to bring the anode current to the normal value.
This method operates sati

factorily, and is used at
present 1 one commercial,
divect -coupled  amplifier,
with this ditference, that
the battery is replaced by a
positive voltage obtained
from a potentiometer. Th

objection to this method is
that it is clumsy and rather
expensive.

Automatic Screen-grid
Comipensation.

The author has devised a
method of compensation which 1s chcap and simple and
practically fool-proof.! This consists in deriving the
screen-grid voltage direct through a high resistance from
the anode, as shown in Fig. 4, fixing the voltage of the
screen to earth by a condenser as shown. As this screen
grid resistance effectively shunts the anode resistance,
it should be made at least twice as large. This connec-
tion, in effect, makes the screen-gnd valve as simple
to use as a triode, as we

need now only supply onc 0
H.T. voltage, while ampli.
fications of the order of R

200 can be obtained. -

The action of the valve -
with this connection may
seem rather complex at
first. In fact, it would be
rather difficult to calculate
the running conditions, as
even when the complete
performance curves of the

tained above that on the
screening grid. The ampli-
fication of a screen-grid
resistance-coupled L.F. stage
depends almost entirely upon
mutual condnctance and
anode load resistance.

would probably do this
also. An example will
make this point clear. If
R=300,000 ohms, and
anode current=1 mA.,

valve are known, including
the screen-grid current
values, it necessitates a
trial and error method of
arriving at the screen-grid

X

Fig. 3.—A tralling resistance
R! in assoclation with a grid
battery tends to keep the
anode current constant, which
in turn prevents the anode

with H.T. volts=450 and screen-grid volts=60, then
anode volts=450—-300=150. This would operate satis-
factorily. Suppose now a new valve is substituted
which with the same grid voltages gives 1.4 mA., then
anode volts=450—-420=30. This valve would distort
hopelessly under these conditions.

A Compensating Device.

Obviously, some kind of compensating device must
be used to keep the anode voitage considerably higher
than the screen-grid voltage. One method of doing this

A 25

voltage.  However, the
working is easy to visual-
ise. First, we have the
screen-grid and anode current passing through the anode
resistance and causing a certain voltage drop therein.
Then from the anode the screen-grid current causes a
further drop in R The latter drop constitutes the
working voltage difference between the anode and
the screen grid. When the signal comes on, the screen-
grid voltage does not fluctuate, being practically at earth

* Fat. application No. 15334/30. T

voltage from decreasing to a
figure below that of the
screening grid.
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Screen-Grid Valve as Low-frequency Amplifier.

potential for alternating currents, due to ( offering little
impedance compared with R,  However, the anode
vollage does fluctuate, and the voltage difference men-
tioned above should be greater than the peak value of
the voltage swing.

It will be found that for large voltage outputs, say,
of the order of 100 volts, Ry should be of the order
of 0.5 to 1 megohm; indeed, it is inadvisable to go
below these values, as this resistance effectively shunts
the anode resistance faor
alternating signals. -In any
case, the value of R, does
not seem at all critical.
This method also provides
a convenient and cheap
method of supplying
screen-grid voltage, and if
a value of Ry is chosen
sufficiently high, say, o.5
megohm, it seems that the.
connection would  also
hold for high-frequency
amplification, although this
has not been tried out.

The wvalue of the con-
denser C should bear the
same relation to R, as the coupling condenser to the
value of Rg. That is, its impedance at, say, 50 cycles
per second, should be reasonably small compared with
R

It may be thought at first that, in the case of a valve-
taking negative screen-grid current, the screen volts
would rise above the anode volts. This, however, will
not occur, as pegative screen-grid current arises from
secondary emission from the screen grid, and no emis-
sion will occur unless the anode voltage is above that
of the screen grid. In connection with this it might be
advanlageous to shunt the condenser C with a resist-
ance. This would ensure a greater voltage difference
betwcen the screen grid and the anode.

The amplification which could be obtained from
screen-grid valves by the above method was measured
at various anode voltages, and with various values of
R, Ry, and Rg, the frequency being 500 cycles per
second. These are shown in Tables I and 1I.” Table I
1s for a Mazda A.C./S.G. valve. It will be noticed that,
by changing the anode voltage from 450 to 570, the
value of the stage gain is nearly doubled. This is prob-
ably due to the value of g increasing. The value of g
at the low anode currents used is very much smaller
than the rated g.

Fig.4.—Automatic screening-
grid compensation can be

arranged by feeding the
screen and anode through
R, and- R respectiveiy.

TABLE I. Eu= Battery volts.

I

| Ee jory R Rs. Ro. ”.
150 —1.5 0.5 x10¢ 3 x10° 3 x10° 127
570 1.5 0.5 x10° 3 x10° 3 x10¢ 210
570 1.5 0.5 »10° 1 x10° 1 x10° 187
570 15 1 x10° 1 x10° 1 x10¢ 166
570 15 0.26 x 108 1 x10¢ 1 x10° 163
500 —1.5 0.2 x10¢ 0.6x10° 0.5 x 10° 84
450 —15 0.2 x10° 0.5%10° 0.6x10¢ 77
400 —15 0.2 x10° 0.6 x 10° 0.5 x 10¢ 70

| 850 -15 0.2 x10° 0.5x10¢ 0.5 x 108 04
300 —1.5 0.2 x10¢ 0.5 x10* 0.5% 10% 57
— .= i ——— L L -~

WWW.americanradiohistorv.ecom - s dTRE LY

Wireless
Waorlal

NOVEMBER r2th, 1930.

Table II shows the results for a Mazda 215 S.G.
valve, and Table III the effect of frequency on the
amplification, the slight fall off at the higher frequencies
being due to the input capacity of the thermionic meter
uscd to measure the volts across R;.  This latter effect,
and the grid current, and leakage current in certain
valves, limit the value of R to less than 1 megohm for
power valves. Also, 0.5 megohm should be considered
the maximum for R. Even with these limitations, this
method can be put to good use, and if the anode voltage
is kept sufficiently above the screen grid, by suitable
values of R and Ry, a voltage swing of 100 can
be obtained across Ry~

The value of the mag-
nification obtained for the
215 S.G. valve 'was calcu-
lated from the ‘measured
slope at the operating con-

~ |
S

(-]
N

@
(=]

ditions. This was about 20 40 /an
per cent. higher than the S
actual value. The reason 80 “Ho

for this was put down to 2 T T SH
the assumption that the (| oS

valve anode current was
unaffected by anode volt-
age, when the latter was

=}

r—% 2 | Esg=40V.

-5 -4 -3 -2 -1 0

E gTBOVj 1% 2
7

ANODE CURRENT ({MILLIAMPERES'

above the screen-grid volt- __GRID VOLTS

A5EERIES that the valve Fig. 5.—Grid volts/anode

was perfectly screened. current’ curves of an AC/SG
valve.

Actually, in every screen-
grid valve the curves show a slight variation in anode
current with anode volts. Of course, the effect of this
would be to decrease the amplification.

TABLE 11.
Ep. Ea. | Praet e ’ Ra. | Ra. l ”.
w50 | 15 | esxiot | axiwe | ixie | @
360 —1.5 0.5x10¢ Ixige o 1x100 7
270 —1.5 0.5 % 109 1x10° [ 1x10* 63
180 , -15 [ 0.5 % 108 1 %108 | 1xe | 45
TABLLE 111,
Cyctes. | T, | R. Rs. oy o l
50 450 | 0.5x 108  1x10° 1% 10° 90 |
250 430 0.5 % 10° 1x10° 1x 10° 93
500 450 0.5 10° 1x10° 1x10° 93
1,000 150 0.5x 10 1x10° 1%10° 93
3,000 450 0.5 10¢ 1x10° 110 92
6,000 450 0.5 10° 1x10° 1% 10° 84
8,000 | 450 0.5 % 10 } 1x10° 1x10¢ 77 '

The screen-grid valve used in this manner makes an
excellent detector, and no trouble was experienced in
loading up a Mazda P.P.3/425 power valve with a grid
swing of approximately 100 volts straight from the

detector, resistance-capacity-coupled. No reaction was

used, as the station was local. Another advantage of

using the screen-grid valve in this position is that it

imposes very little load on the tuned grid current when
used as an anode bend detector, hence tuning can be
made much more efficient and sharper.

A 26



www.americanradiohistory.com

NOVEMBER 12th, 1930.

3 — ————

A Photo=Electric

Wireless .

53)
World
,;;' = ""‘.\) T :t 7;
= == ) — :

9P

R

laoes

b o d

Model de Luxe.

By D’ORSAY BELL, M.A.

Note.—When this article was submilled lo us, we wrole to our contribulor lo enquire whelher il was in'ended as a serious scientific

contribution or as an clabirale jest.

To the Editor of ““The Wireless World.”

The reply is given below.—Ed.

Dear Sir.—1I was glad lo receipe yaur cnguiiy, as it gives mz an opporluiily lo stale definitely fhe linzs on which this article

like all my numerous other articles—was wrilten.
based on serious scientific announcemnents.

So far as statements as to Wireless and allied subjects are concerned, these are all
In suggesting future developments I may allow myself to give rein lo my imagination—

as I may do also in incidental remarks which are in no way connecled with Wireless; bul apart from these ecasily identified points

I am alweys ready fo give chapter cnd verse for anything I say in my a-ticles.

I hope you will publish this letler, because 99 per

cenl. of lhe value of these articles would disappear if their rcaders imagined they were inere fiction.

N a previous article ' T said {liat the photcelectric celf
was beginning to be used for about as many pur-
poses as the Austin Seven. Since writing thpse

words I have been more and mcre impressed with the
excellence of this compari-

son. The very next day, a 3

few hours after meeting a g N

Baby Austin tootling. along
with two large milk churns
sitting pompously side by
side, I was told that a new
use had been found for the
photoelectric cell—it is being
carried round from house to -
house by officials of elec-
tricity companies to test the
accuracy of their meters by
an ingenious stroboscopic
method. A few days later,
after dodging, on my way,
two Austin Sevens mas-
querading as (a) a motor
fire-escape (or perhaps it
was only a window-cleaner’s
gadget) and (b) as a chim- LB .
ney-sweep, complete with paraphernalia, I saw a journal
which described how photoelectric cells are now being
used to weigh paper in the process of manufacture (the
weight is proportional to the opaqueness, and to measure
this is, of course, child’s play to the photoelectric cell),

Y The Wireless World, 29th January, 1930.
A 27

“—J noticed a Baby Austin with a perambulator handle
at the back for lifting it up over the doorstep—"'

and how they are also being used lo walch over the level
of liquids, especially in high-pressure plants.

During the next week I noticed a Baby Austin with a
perambulator handle at the back for lifting it up over
the doorstep into the hall—where, I 1magine, it acts as
o vacuum cleaner; immediately after that, I read that
the very. latest thing on the German State Railways is
an automatic train control
system in which a pulsating
beam of light is sent out ver-
tically from the cab of the
engine and reflected back on
to a photo-sensitive cell in
the cab by mirrors erected
overhead at suitable points
on the track; these mirrors
may be manipulated like
ordinary signals, and in ad-
dition the cab installation
may have a speedometer
device incorporated so that
the train is automatically
pulled up if it passes a
mirror at an excessive
speed.

The New Model.

These are just a few examples, chosen at random, of
the multifarious new uses for photoelectric cells. Many
other uses were mentioned in my previous article—and
of course the best known use of all is in counection with
commercial facsimile telegraphy, television, and above

WWw.americanradiohistorv.com
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The 1931 ““Super *’ Cell.

all, ‘the talkies. And now comes quite a sensational
annotncement—the discovery of an entirely new design
of photoelectric cell, claiming enormous advantages over
the usual kind.

In terms of the Austin Seven, it is as though the 1931
model had the following specification features : Speed
on top gear, I to 300 m.p.h.; petrol consumption, 250
m.p.g.} can be folded up and .packed behind the
umbrella stand., That this is hardly at all an exaggerated
way of regarding the claims of the new cell is indicated
by the following fact—the inventor (a serious scientific
worker writing in a highbrow scientific journal®) distinctly
implies his belief that with a little improvement his inven-
tion will be useful for the diréct conversion of the sun’s
energy into electrical energy. In fact, the baby car speci-
fication suggested above-—which you thought rather far-
fetched——may very shortly be regarded as old-fashioned ;
the modern specification may contain such phrases as
““daylight performance 100 m.p.h., moonlight perform-
ance 70 m.p.h., emergency (glow-worm) performance
25 m.p.h.”

The idea at the bottom of this new invention is quite a

having a metal-to-vacuum or metal-to-gas surface for
the electron to penetrate, he has a metal-to-semi-con-
ductor surface with its low contact potential ; the second
result is that, instead of leaving quite a large distance for
the electrons to traverse before reaching the anode, he can

reduce the distance to microscopic dimensions by making

his semi-conductor layer very thin indeed—in fact, he
makes it so thin that it is only a molecule or two thick.

Efficiency Already Increased Ten Times.

The first fact ensures that for a given amount of light
energy the photoelectrons emerge with far greater energy
than in the older type of cell ; or, alternatively, that they
emerge with the same energy as in the older type, in
response 0 an amount of light energy far too small to
have any effect on the older type. Incidentally, this
means that the new cell is sensitive to rays in the infra-
red part of the spectrum ; it will respond to waves ten
times longer than the ordinary average cell will re-
spond to.

The second fact ensures that the cell has practically
no inertia or ‘‘lag,”” and will therefore reprodiice very
high  frequencies perfectly—an important point for

simple one. In all photoelectric sound-films. Also, that its inter-
cells the action depends on the fact LIGHT RAY nal resistance is very small; a
that a ray of light, falling on a l | | ’ consequence of this is that no per-
metallic surface (usually potas- + R 1 ' 1 l 1 l SEe e manent ‘‘polarising”’ voltage is
ium), supplies certain electrons . METAL needed with this cell as it is with

inside the metal with enough ad- '
ditional energy to enable them to
emerge from the surface and buzz

‘ 5 7 e =
ANODE ESEMI~CONDUCTOR I
()~ !

the ordinary type—the electrons
have such a short distance to
travel to reath the anode that
they need no guiding voltage to

off to the anode across the inter-
vening space—generally a vacuum

INDICATOR

steer them.

or a rarefied gas. Now these
electrons, when they emerge,
are not so full of energy as they
might be, because they have
had a struggle to get past the surface of the metal ; and
the severity of the struggle depends on what is called the
‘“contact potential’’ between the surface and what is
touching it (the vacuum or the rarefied gas, in the
ordinary cell). It has been realised for some time that
the contact potential between a metal and a semi-con-
ductor, such as copper oxide, silver iodide, etc., is far
less than the contact potential between a metal and a gas
or a vacuum ; but hitherto no practical use has been made
of this fact. Now Herr B. Lange has made very prac-
tical use of it.
Shorter Journeys for Electrons.

Full defails have not yet been published, but the
general idea is as follows. Instead of having his photo-
sensitive surface exposed to a vacuum or to a- rarefied
gas, Lange squeezes up against it a layer of semi-con-
ductor; on the other side of this layer he presses his
anode—as shown in the diagrammatic representation
on this page.

The first result of this arrangement is that, instead of

¢ The Physikalische Zeitschrift of 1st February, 1930.
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Diagrammatic representation of Herr B. Lange's
photo-electric cell, for which enormous advan-
tages are claimed.

A point of importance is that
whereas, in the ordinary photo-
electric cell with vacuum or rare-
! fied gas, the ray of light passes
through the vacuum or gas, falls on the sensi-
tive surface, and ejects the electrons from that same
surface, in the new cell the light has to fall on the
outside of the sensitive metal plate; and yet the elec-
trons have to emerge from the inside surface next to
the semi-conductor and the anode plate. This seems
to imply that the photo-sensitive metal plate must be
very thin. Nothing, however, is said about this, but
the inventor states definitely that he has already ob-
tained efficiencies ten times greater than those given
by the older type of cell, so that this point does not
seem to present any difficulty. By suitable choice of
the semi-conductor, it is apparently possible to produce
a kind of resonance effect between the atoms of the
latter and the electrons, with the result that sensitivity
can be very greatly increased for a particular part of
the spectrum. No doubt this property of the new cell
would be made use of in any attempt to convert the
energy in sunlight into electrical energy. Herr Lange’s

" paper is stated to be only a ‘‘ preliminary communica-

tion '’ ; further news from him will be awaited with con-
siderable interest.
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Seven point suspension

definitely prevents
A mcrﬁphonic noises

—by eliminating
filament vibration

Microphonic noises in a Receiving Set
are usually traceable to the Detector
Valve. Nine times out of ten thé cause
is filament vibration. Logk at the illus-
tration alongside. This shows the internal
construction of the new Cossor Detector

Valve. See how the filament is held —not

ouly 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 “stecp slope” Cossor Detector Valve
in your Receiver the possibility of micro~
phonic noises is definitely eliminated and
you are assured of greateér volume with

al)solutq tonal purity.

We have just issued a novel, circular
Station Chart which gives identification
details of nearly 50 stations and space
is provided for entering your own dial
readings. Price 2d. ecach 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

Cossor 210 DET., 2 volts, .1 amp.
Impedance 13,000. Amplification Fac-
tor 15. Mutual Conductance 1.15 m.a./v.
Normal working Anode ®
Voltage 90-150. Price 3/‘.’

DEFINITELY FREE FROM MICROPHRONIC NOHgES

29 Aduvertisements for ‘' The Wiraless World ** are only accepted from finms we believe to be thoroughly reliable
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‘. . . improvements to existing sets by the listener has

wisely got down or been forced back to essentials—better
»
valves. *“The Music Seller,” October, 1930,

That 1s true, and it applies to every set, battery-operated
or all-electric. As there are no better valves than Six-
Sixty write NOW for our new FREE booklet. ~ It gives
the whole Six-Sixty range, is interesting, informative and
tells you also how you may make your battery-operated
set All-Mains without internal wiring alterations.

(B.V.A. RADIO VALVES AND EQUIPMENT).

Six-Sixty Radio Co., Ltd., Six-Sixty House,
17-18, Rathbone Place, Oxford Street, W.1.  Tel. : Museum 6116-7

Quality Radio Components

=\ Designed for those who truly
=" { Oy appreciate fine quality in radio
= reception.

IGRANIC L.¥. CHOKES.
Type C15. 20 Henries 15 milliamps. Pricec 10/6
‘I'ype C30. 20 Henries 20 milliamps. Prict 15/6

Type C60. 20 Henries 60 milliamps. PrRICE 21/=
Type C150. 20 Henries 150 milliamps. PRrIicE &5 /=

IGRANIC FIXED CONDENSERS.
2 Mfd. 250 volts e a4 i TRICE 3/=
2 Mid. 550 volts > . ; PRrice 4./2

IGRANIC MIDGET TRANSFORMER.
Price 10/6

IGRANIC DIFFERENTIAL CONDENSER.
‘0001 5 Mfd.. each side e X Pricc 3/9

ZONPARY

147, Queen 7 IGRAHIC \ Write for co;;y of
i Victoria Street, Y ) our new calalogue & SO ]
isoy,s | [ LONDON, ELECTRIC . DU TN &
= h Ml-[/ IGRANIC DIFFERENTIAL CONDENSER

IGRANIC FIXED CONDENSER -

Mention of ** The Wireless World,”” when writing to advertisers. will ensure prompl altention. Az0
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Events of the

DID YOU HEAR THE BUZZ ?

Radio-Strasbourg P.T.T., which gave
its inaugural transmission yesterday
(November 11th), sends ont an identifica-
tion signal consisting of a deep buzz
sounded for five seconds with five-second
intervals. The power is 12 kilowatts, and
the wavelength 345.2 metres.

0000

BRITISH RAILWAYS, PLEASE NOTE.

The legend, ‘“ Radio,”” now appears on
certain of the coaches on the Warsaw-
Lodz railway, indicating that travellers
should choose these if they wish to enjoy
broadcast reception. The charge is nine-
pence per pair of headphones.

The man who saw ‘‘Radio” on a
British railway coach 1s receiving optical
treatment.

[o oo e}
WAVE-SHARING IN AMERICA.

“Mexico’s highest powered broadeasting
station has begun operations on a wave-
length of 385 metres. The station is
situated in Mexico City, writes our Wash-
ington correspondent, and employs the
call-sign XEW. -Actually the wavelength
is shared by CKY, Winnipeg, and by a
number of low-power American stations,
but no interference has been reported.

00O

WHERE TO FIND THE ‘RADIOS.”

New York leads other American States
in the number of wireless sets within its
borders, _ the = estimated total being
1,752,000. Next comes California with
approximately 1,470,000. These figures
have been evolved by the Department of
Commercé after a rough survey of the
1930 Census forms, in which, for the
first time in U.S. history, citizens were
required to answer the question: Have
you a radio?

The grand total-of receivers in the
United States is estimated at 13,478,600.
0000
RECORDS, OLD AND NEW.
Pre-war gramophone records in which
all frequencies under about 400 cycles,
and all above 1,200, were lacking, pro-
vided a striking contrast when compared
with modern electrically recorded speci-
mens during the lecture-demonstration
given by Mr. J. H. A, Whitehouse (of
the Gramophone Co., Ltd.) at Portland
Hall, Regent Street Polytechnic, on Wed-
nesday last, November 5th. Mr. "White-
house’s lecture, which dealt entertain-
ingly with the progress of sound repro-
duction, was one of a series on ‘' Science
in Everyday Life >’ which are being de-
livered in the coming weeks on behalf of
King Edward’s Hospital Fund for Lon-
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don. The complete programme can be
obtained at the Polytechnic or on applica-
tion to the Secvetary, at 7, Walbrook,
E.C.4.
(o e Naje]
GERMAN LICENCE FIGURES

On  October 1st German licensed
listeners numbered 3,241,725, as compared
with 2,843,569 at the corresponding period
last year.

[o e ee)
A RADIO BANQUET.

One of the strangest banquets ever held
took place on Saturday, November 8th,
when 11,000 employees of the H. J. Heinz
Company, distributed all over the world,
sat down at exactly the same moment to
exactly the same menu to listen to exactly
the same speeches.

President Hoover was one of the
speakers, and others included Mr
Howard Heinz, president of the company,
and Sir Henry Worth Thornton, héad of
Canadian National Railways.

In America the main banquet was held
at Pittsburgh, while other banquets were
held in Londony Manchester, Liverpool,

CAGE AERIALS AT SEA,

Owners of
small single-masted ships are showing a
preference for aerlals occupying a mini-

mum amount of space. This recent pho-
tograph of the trawler ¢ Ardrossan”
shows the Ashton cage aerlal in use.

WWW.americanradiohistorv.com &
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in Brief Review.

Bristol, Leeds, Hull, Birmingham, Edin
burgh, and Glasgow, the London Dban-
quet ‘being held at the Heinz head:
quarters at Harlesden. Other feasts took
place simultaneously in cities in Canada,
Australia, France, Germany, Spain, and
Belgium.

All the gabtherings were linked up by
wireless, the speeches being broadcast
from the Pittsburgh short-wave station,
on 48 and 254 metres.

In London and the other European
centres the land lines were counected to
a Marconiphone installation. In London
alone some six or seven hundred people

were present.
(el eRele]

THE POWLRS THAT BE.

According to a German Statistician, the
total energy radiated by the broadecasting
stations of the Fatherland amounts to 535
kilowatts. Other countries listed are
Britain, 470 kW.; Russia, 222 kW.;
Sweden, 120 kW.; Czecho-Slovakia, 107
kW.; and France, 64 kW.

[sReRele]
OPTIMIST.

Having advocated stringent regulations
for the suppression of all electrical ap-
paratus causing interference with radio
reception, a Paris wireless journal has
received a letter from a reader which runs
as follows :-

‘““ Should your campaign prove success-
ful, we shall no doubt soon read in the
Press that Al. ——, possessor of a crystal
set, has obtained a legal injunction shut-
ting down a 30,000-kilowatt generating
station !’

000
ANOTHER 50 kW. STATION
FOR U.S.

The Columbia Broadcasting Systen will
shortly rebuild station WABC, Wayne
Township, Passaic County, N.J., install-
ing a 50 kw. transmitter. Authority for
the power increase has been granted by
the Board of Public Utility Commis-
sioners of New Jersey, which has assumed
jurisdiction over inter-State radio.

c000C
CATHOLIC RADIO CONGRESS.

Despite the presence of two cardinals
and several bishops, the ‘‘ Wireless
Catholic Congress' which was held in
Pavis on November 4th, 5th, and 6th.was
not purely religious in scope, writes our
Paris correspondent. Radio apparatus and
gramophones were on view, and the dis-
cussions dealt with the programme side of
the organisation of listeners. Members of
the Congress visited * Radio Paris " and
other stations.
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IN the following pages we illustrate and
arranged by * The Wireless. World *

describe the apparatus which, in the voling competilion
in connection with the Olympia Radio Show, gained first

place in the total of votes cast by our readers in each of the various classes info which we divided the

Olympia Show exhibits as a whole.
what they considered to be the outstandi
choice of apparatus in each of seven cl
The classes were :—(1) Receivers of all’
(3) Balteries of all kinds, including a
supply units, both D.C. and A.C.

{6) Loud speakers of all types.

It will be recollected that readers were asked to vole, first for
ng single exhidit at the Show, and, in addition, to make their
asses info which the exhibits at Olympia as a whole were divided.
types, either mains or battery operated.
ccurnulators for both high fension and low tension.
(6) Valves.

(%) Radio. Gramophones.
(4) Mains
(7) Other apparatus

not classified above, also amplifiers, component parts such as transformers, condensers, tuning coils,

resistances, efc., etc.

As already announced, the Pye * Twinlriple” A.C. receiver was volted the oulstanding single exhibit, and

the following apparaius gained first position
(2) R.G.D. Radio Gramophone
combined climinator and trickle charger, model A.C.188.

receiver.

(6) Mazda A/C Pen.

(7) Jackson Bros. ‘* Chassimount’ condenser.

de Luxe.

$ in the various. classes :—(1):Pye * Twintriple” A.C.
(3) Exide *Gel-Cel.”

(4) Clarke’s “‘Allas ”

(0) Ferranti Magno-Dynamic Speaker.
An announcement. has already

beent made of the names of the readers of **The Wireless World " who have won the prizes in the ballot

S so much attention has been
devoted to the self-contained
or portable type of receiver

in this country, it is surprising that
the average set of this class should
embody so few features of real
technical interest. Most of the de-
signs are empirical, and although re-
sults are  generally good
enough, it is hardly an exag-
geration to say that such
sensitivity as they possess is
largely due to incidental or in-
lentional  reaction  effects.
Those responsible for these sets
scem (o have been satisfied to
copy an arrangement known
to work tolerably well, and
then to assert their individual-
ity by devising fancy fretwork
to cover the loud speaker dia-
phragm.

This state of affairs was
bound to change, and for
some time there have been in-
dications that manufacturers
are taking the ‘‘portable’’
more seriously. At any rate,
the new Pye sets are illustra-
tive of an important technical
advance, and the self-con-
tained A.C. ‘‘transportable,”’
which forms the subject of this
descriptive article, is interesting in
every way—with regard to its cir-
cuit arrangement, its constructional
details and its performance.

Jor their forecasts of the popular vote.

intripite
%’A’e%ggfe

As shown in the actompanying
circuit  diagram, four indirectly
heated A.C. valves are used. The

The Pye receiver.

H.F. amplifiers are linked by simple -
tuned-anode couplings and are fol-
lowed by a power grid detector,
with a filter to separate H.F. and

WWW.americanradiohistoricom * i

L.F. components in its anode circuit.

This valve is coupled to the L.F.
stage through a directly connected
transformer having a high permea-
bility core. A choke filter output for
the loud speaker is included.

All three tuning condensers are
controlled by a single knob, and are
fitted with trimmers; that for
the frame aerial circuit is
operated by an external knob,
but the remaining two are fixed
at the works and do not need
any subsequent adjustment.

Volume regulation is effected
by variation of the grid bias
voltage applied to the first H.F.
valve, and the operation of this
control may also be regarded
as a form of reaction adjust-
ment.

Power supply is through a
Westinghouse metal rectifier
connected in a voltage-doubling
circuit, the smoothed output
being applied across a poten-
tiometer, from which suitable
operating voltages for both
grid  and plate circuits are
taken. Decoupling resistances
and Dby-pass condensers are

harmful interaction is likely to
A special tapped choke is
and is so

arise.
used for smoothing,

arranged that A.C. potentials de-
veloped across it are balanced out.
A 3_2

connected at every point where
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Above: plan view of the tuner unit,
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Pye ** Twintriple »’ A.C. Receiver.—

In order not to distract attention
from essentials, a few details have
been omitted from the circuit dia-
gram.  Wave-range switching is
effected by joining each set of long-
and short-wave inductances (includ-
ing those of the frame) in series, and
connecting short-circuiting switches
—which are, of course, linked
mechanically—across each of the
long-wave sections. To prevent dis-
turbances of the ganged tuning sys-
tem when changing over, special
balancing condensers are connected
between the tuned-anode coil junc-

Wireless
Worldl

metal plates are used to divide up
each of the ““H.F.”” compartments
and, in addition, there are sealed
rectangular metal boxes for each
of the tuned-anode coil assemblies.
The sensitivily of the receiver is
altogether exceptional, and, in spite
of the fact that the pick-up of com-
paratively small frames is relied
upon (there is no external aerial con-
nection), real long-range reception is
definitely assured even under com-
paratively poor conditions. Con-
tinental stations can not only be
heard, but their programmes can be
appreciated. Background' noise is

NOVEMBER 12th, 1930.

response over the' upper middle
register is particularly well main-
tained.

Selectivity is considerably above
the average standard, even for a
“2-H.F.” set, and, at seven miles
distance from the twin London
stations the two transmissions may
not only be separated easily, but
other stations on intermediate wave-
lengths may be received without
interference.

The complete set weighs about
35 1Ib., and is compact enough to be
moved from room to room; it is
fitted with convenient hand grips for

L

T e

LSRR 8
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g tf AG.
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Circuit diagram, simplified by omission of- certain features discussed in the text. An electrolytic condenser (C)
) is used for smoothing the blas voltage supply.
tions and earth. Other features not well below the average level for such  this  purpose. Operation could

shown include a gramophone pick-up
jack in the detector grid circuit and
a combined plug socket and switch
to allow of the use of an external
loud speaker, either in conjunction
with, or instead of, that already in-
cluded 1n the set.

The aluminium chassis is built up
as three units: receiver proper,
shielded valve compartments, and
power supply unit. This metal chas-
sis, of which the general construction
is shown in the accompanying illus-
tration, is beautifully made ; die-cast

a sensitive set, and there is a com-
plete absence of A.C. hum, due
probably to the special smoothing
circuit. -

Quality of reproduction must not
be judged by the usual ‘‘ portable”’
standard, as, in an A.C. receiver,
ample power is available. In this
respect, the set makes an extremely
good showing, and the, special
““Celestion”’ loud speaker seems to
suit 'its characteristics admirably.

- There is a slight resonance round

about 400 cycles, but uniformity of

WwWWW.americanradiohistoev.com

hardly be simpler, as the trimming
condenser does not need continuous

adjustment, and the main tuning

dial is directly calibrated jn wave-
lengths. i
Internal construction is unexcep-
tionable, and there is no evidence
whatsoever of skimped work; the
set seems to have been built without
regard to cost, and could not be con-
sidered dear if it were priced at con-
siderably. more than. 28 guineas.
The makers are Pye Radio, Ltd.,
Radio Works, Cambridge. .

A 34
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r HE.  popularit tne
| radio gramophone fs due
primanly to the wide

Iange and vanety of ermtertain-

RC.D

adiogra mopﬁorte Deluxe

inciuded i the grid circuit of
cach valve.

A Bavliss mains transformer -of
massive construction is the nu

ment provided by a sigle com-
pact unit of furniture. Nearly all
designers have tyken advantage of
the facilities offered by the sclf-cors
tained cabitiet form of construction
to fit moving-coil loud speakers and
suitably matched power amplitiers.
In most cases, therefore, qualhity and
volume of reproduction lcave little
10 be dexired, Generally speaking,
however, the radio side bas bees al-
lowed to take a position of sub-
sidiary importance to the gramo-
phone side, and in most cases onl
local station radio reception s
catered for.

In the R.G.I}. Type S6 radib
geamophone the entertainment value
of foreign-station reception has not
been overlooked, and n this respect
ihe radio section is not inferior to
the best receivers designed ex
clusively for long-range recep.
tion. Further, range has not
beenn achieved by sacrificing
quality, for the circuit includes
band-puss tuning, power-grid
detection, and other modern
developments designed to pre-
serve quality in the H.F
stages.

Fhe Circult.

Briefly, the circuit is consti

tuted as follows .- -Two H.F
stages  employing  AC/'SG
valves, and coupled Dby

parallel-fed tuned grid ciccuits,
arg preceded by a capacity
coupled band-pass filter which
may be excited either by an
external aerial or by the
cnergy picked up on the per-
forated metal screen forming
part of the ventilated back
panel of the cabinet.

The screen-grid potential for
both H.F. valves is supplivd
from a common variable po-
tentioineter, both grids being
provided with decoupling resistarices
and by-pass condeusers. The poten-
tial vanation available not only
serves as a pre-detector volume con-
wrol, but is also sufficient to- permit
oscillation in the H.F. stages, and
the control is therefore marked
*“ Reaction** on the front pancl.

The detector is resistance-coupled

(R Y

to the first L.F. stage, and the anode
voltage and circuit constanis are so
adjusted that the AC/HL valve
functions as a * power-grid "’ recti-
frer wit zero grid bias.

Yolume Control.

Following the detector is a simple
but effective volume control which
controls both radio and gramophone.
This takes the form of a centre-
tapped potentiometer, with the
centre point earthed. Volume in
creases as the slider i1s moved out
wards in either direction from the
zero position, and a quiet fade-out
from radio to gramophone, or vice
versa, 1s, therefore, possible. The

pick-up is a new type R.G.D. with
a pgobd overall characteristic and

The workmanship and Ninish of the cabi-
nét work In the R.G,D. radlo gramaphoane
de luxe are of a high standard and cvery
precaution has been tnken to avoid box
resonances,
low damping and record wear.

An AC/HL is used in the first
L.F. stage, and is coupled to the
ontput stage through a Ferranti
AF35 transformer.

Two AC/P, valves in parallel
supply the ““Rola™ moving-coil
loud speaker through a 12: 1 ratio
transformert,  Series resistances are

cleus of the power supply unit
There are three separate flament
heater windings, one for the first
four stages of the receiver, another
for the two power valves, and a
third for the rectifier. The latter
is a type D.W. 30 full-wave valve
the output from which is smoothed
by a double filter. The choke in
the second stage of the smoothing
circuit 1s provided by the field wind-
ing of the loud speaker, which 1s
energised by the total anode cur-
rent of the set. Grid bias is pro-
vided by separate resistances in

ries with the cathodes of the
valves in each stage.

The circuit is divided structurally
into two units—the receiver-ampli-
fier, which occupies the top half of
the cabmet immediately behind the
control panel, and the loud
speaker and power unit, which
is mounted behind the orna.
mental grille at the bottom of
the cabinet. Connections be-
tween the two units are neatly
executed in lead-covered wire
in conjunction with shrouded
power-type terminal blocks.
The porcelain fuse-holders are
also of the power type, and are
placed in an accessible position
on the inside of the cabinet.

Screening.

The layout of the receiver-
amplifter unit gives a clean ex-
ternal appearance. The only
components which appear on
the outside of the heavy leaded
iron chassis are the condensers
coil units, and valves. The
coils and condensers are pro-
vided with individual screen-
ing boxes, but the valves,
which are placed in an acces-
sible position along the back
of the chassis, have only their
anode teads screened in small
diameter vertical tubes. The con
densers and coil switches are linked
by rods running parallel with the
front panel, and the single tuning
dial is illuminated.

The power chassis is also con-
structed of heavy gauge leaded iron,
and contains the mains transformer
and smoothing <ircuits and the out-
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S'HF. AC/SG  2M9HF.ACKG  1StLF AG/HL
OUTPUT AC/PI

DETECTOR AC/HL

TRIMMING \
CONDENSER\S \

* PICK-UP. TERMINALS

RADIO-GRAMO FADER

-

-
TONE GONTROL // o

REACTION-

WAVE RANGE

MAINS SWITCH

FUSES — I L

fUcE

MOVING COIL
LOUD SPEAKER

POWER UNIT i !

FULL WAVE RECTIFIER MAWNS TRANSFORMER PRIMARY TAPPINGS

-

- - E Hinto
Layout of components in the receiver unit of the R.G.D. Type S.6 A.C. radio gramophone and inside view
of cabinet with rear pane! removed,
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R.G.D. Radio Gramophone De Luxe.—
put transformer to the loud speaker.
The loud speaker is mounted on top
of the case, together with the rec-
tifying valve and the terminal panel
for adjusting the primary of the
mains transformer to the supply
voltage.

Cabinet Design.

The cabinet is of exceptionally
massive construction, and is en-
tirely free from resonances. Actu-
ally, the thickness of wood is no-
where less than $£in., and the dides
are as much as 1§in. The loud
speaker fret is also made unusually

e —_—

Wireless
Worldl

and long), and, on the extreme right,
‘“Volume,”” for changing silently
from radio to gramophone reproduc-
tion.

We have had an opportunity of
handling the instrument under
working conditions, and the perform-
ance is fully in keeping with the
circuit specification. The radio side
1s extraordinarily lively, and after
dark no difficulty should be experi-
enced in tuning ‘in at least thirty
stations with an outside aerial, or
twelve stations when using the meta]
grille at the back of the cabinet.
The band-pass filter functions ad-
mirably, and there is a precipitous

51

also gives no opportunity for criti-
<cism. There is no evidence of boom-
ing in the lower register, and the
high-note reproduction is excellent.
Both speech and music come
through in a natural and effortless
manner.. For those who prefer the
“mellow ’cello”” type of quality a
tone control has been fitted to sup-
press the upper register, but most
discerning people will appreciate the
excellent high-note response pro-
vided.

D.C. and A.C. Models-

A model designed for D.C. mains
is also available. The valves used

e - —
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Circuit diagram of the R.G.D. radio gramophone Type.S.6. A.C

thick to prevent vibration. A re-
cessed joint round the edge of the
lid is a refinement which effectually
keeps in all mechanical noise eman-
ating from surface scratch.

The receiver unit is- tilted, and
the control spindles pass at right
angles through the sloping control
panel. The latter is of solid bronze,
so that its rich colour is not likely to
deteriorate with time. From left to
right the controls are as follows:—
“Tone’’ (high and low), ‘‘Reac-

tion’’ (s.g., potential variation on

both H.F. valves), ‘‘ Tuner’’ (fric-
tion drum drive to the four gang con-
densers), ‘“Wave Range’ (short

A 97

cut-off at each side of the useful fre--

quency band. It was specially
noted also that no change in quality
takes place as the ‘condenser is
moved into or out of tune with a
station, even when making full use
of reaction with the small internal
aerial. This is convincing proof
that there is no cutting of side bands.

Volume and Tone Control.

The volume available is more
than sufficient for most domestic re-
quirements, and the instrument is
casily capable of supplying dance
music, etc., for hotels and restaur-
ants. The quality of reproduction

wwwW.americantradiohistorv.com

are the same as in the A.C. model,

“and the series resistance,is provided

with a special heat deflector which
prevents an uncomfortable tempera-
ture rise in the interior of the
cabinet. Since the H.T. voltage is
limited with D.C. mains, provision
is made for the introduction,if de-
sired, of a bias battery for the out-
put stage in order that the anode
voltage may not be reduced by the
volt drop in the usual cathode re-
sistance.

There is also a special 50-watt
super power model with two DOz2j5
valves in push-pull in the outpnt
stage.
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SERS of portable sels realise
U that rarely is the accumu-

lator entirely  unspillable.
The principal dificulty arises from
acid spray finding its way through
the vent hole and producing serious
corrosion not only on the accumu-
lator terminals and leads themselves
but on metal parts in the receiver.
Fhe vital need of rendering the accu-
mulator unspillable and spray-proof
has been tackled by the Chloride
Electrical Storage Co., Ltd., whose
London address is 215-229, Shaftes-
bury Avenue, W.C.2.

This season a new battery has been
introduced in which a jelly electro-
lyte is used which prevents spraying
and avoids the free flow of the acid
within the case. ~ The use of jelly
electrolyte in accumulators is not a
new principle, and it will be remem-
bered that Exide H.T. batteries were
available at the start of broadcasting,
optionally rendered unspillable by
this method. The particular merit of
the use of jelly electrolyte in a port-
able battery is that the acid is kept

Wireless
Worrllal

| Fxide Gel-Cel

in contact with the entire surface of
the plates irrespective of the position
In which the battery is standing.

Exide Gel-Ce! accumulator.

This form of electrolyte does not
cinter into the chemical reaction
which takes place inside the battery,

NOVEMBER 12th, 1930.

but merely serves as a ‘means to
hold the acid in the neighbour-
hood of the plates and thus prevent
it flowing. Generous precautions
are, however, taken to provide an
acid lock in the top of the cell, so
that gases may escape without carry-
Ing acid spray.

A special feature of the battery is
its robust construction, brought
about by the use of shaped celluloid
pressings for top and bottom. By
this means sharp corners are avoided
and enormous strength with stiffness
obtained. The-Gel-Cel Type JWE}
measures 42in. x 4in. x 3in. and has
the high ampere-hour capacity of 24,
and allows a charging ratz of 2
amperes. Seven positive and eight
negativg plates are fitted, measuring
about Zin. x 1§in., thus giving a
plate area greater than that cus-
tomarily met with in portable-set
accumulators. By the use of dif-
ferent screw threads on the positive
and negative terminals, these cannot
be interchanged, whilst one is octa-
gonal and-the other round.

N\ NE never quite knows what

( to do when the question
~~" arises of converting an

existing battery-fed set for A.C.

4 ’/ﬂfke:;ﬂ as

 ombined Fiminator

intended for meeting anode current
- demands of the typical domestic
receiver, and also includes the
necessary equipment for recharg-

mains operation. If it js decided

to make a clean sweep and to fit m-
directly heated valves, with appro-
priate arrangements for supplying

Compactness is a feature of the Atlas
cumbined ellminator and trickle charger.

their anode, grid, and heater circuits
with suitable voltagés, there is an un-
pleasant possibility that, due to the
improved ‘‘figure of merit’’ of the
new valves, uncontrollable instability
may result unless extra screening
and, perhars, more than usually
extensive “* decoupling *’ is provided.
Further, the cost of a complete con-
version is considerable, and there is

often a natural reluctance to replace
a set of valves that may still be
capable of working satisfactorily for
many months,

In such circuthstances, the easiest.
simplest, and certainly the cheapest
solution of the problem lies in the
fitting of an H.T. battery eliminator
for anode current supply, coupled
with the use of an L.T.
charger, which admittedly will not
‘‘ eliminate’’ the filament accumu-
lator but does largely eliminate all
trouble in connection with it.

There remains the grid bias
battery. Opinions are divided as to
the desirability of eliminating this
component ; if the set is to be oper-
ated by someone without technical
knowledge it is certainly as well that
grid potentials should be provided
automatically, but, when dealing
with a converted battery set, it is not
often worth while to introduce this.
extra complication, at any rate if
the user realises that the battery
should be tested occasionally.

The Atlas combined eliminator is

WWW.americanradiohistorv.com..

trickle .

ing L.T. accumulators of 2, 4, or 6
volts at about 0.5 amp.—a rate
that is more than adequate, in
ordinary  circumnstances. The
apparatus is mounted in a neat

Internal arrangement of the eliminator
components,

and compact ventilated metal
case measuring about 34in. high,
5}in. wide, and 10in. deep. It
1s designed for operation on A.C. sup-
plies of 200-250 volts, 40-120 cycles.
A Westinghouse rectifier, with a rated
output (after smoothing, and allow-
ing a reasonable figure for choke re-
sistance) of 25 milliamps. at 150 volts
is conmected in the conventional
A'28

gl ...n-.“

F.
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able to draw on 40 ytars” ex-

Clarke’s Atlas Combined Eliminator.
‘“voltage doubler '’ circuit. Its out-
put will change with load, and the
accompanying graph shows the volt-
age actually existing between the
‘““negative’’ and ‘‘ +150"" sockets
for different current demands.
There are two other output sockets,
through which the earlier valves are
fed : the first, marked *‘ 0-100 volts,”’
is connected to an internal potentio-
meter with a variable resistance
element, and is intended for supply-
ing a low output current, as, for
example, that passed by an. H.F.
valve screening grid or a detector.
The remaining output is through a
series variable resistance, which, like
the potentiometer element, is of the
compression type. It must be re-

Y OR the second year in succes-
} sion a Ferranti loud speaker
has recorded the greatest
number of votes in the ioud speaker
section. This year it is the *“ Magno
Dynamic’’ moving-coil unit which
has so favourably impressed visitors
to Olympia. This is hardly sarpris-
ing, for now that the tlux densities
provided by permanent magnets
have been brought up to the stan-
dard set by mains-energised field
magnets, we are at last relieved of
the complication, expense and main-
tenance of A.C. rectifiers and
the anxieties associated with
back E.M.F.s when switching
off D.C. mains fields.

In designing the permanent F
magnet, special attention has
been directed fo the question |
of permanence, and in this [
connection the designers are E

;
b

perience in the manufacture
ot permanent magnets for
clectric supply imeters and |
measuring instruments, in |
which permanence of calibra- Eﬂ
tion is of prime importance. |
It is, therefore, interesting to

find that the steel alloy in the E
field magnet contains as much

as 35 per cent. of cobalt, and

is by no means cheap to pro-

duce. The design of the

magnet has been patented, and it is
magnetised in a special machine so
that it is not necessary to leave a
magnetising coil inside the core.
The pole pieces are electro-plated to
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Prize-winning model per-
manent
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Regulation curve, showing how voltage
rises as the output load is reduced.

membered that, in -estimating the
current and ‘voltage obtainable from
the power socket,-it is necessary to
subtract the current drawn through
the variable outputs.

Another Westinghouse rectifier of

[ ]érfaﬂﬁ

ot

prevent the formation of rust in the
air gap, which is only o.0735in. wide.
With this magnet a total flux den-
sity of 13,000 lines per square centi-
metre is obtained, and the useful flux
density in the vicinity of the moving
coil is 8,000 lines per sq. in. This

magnet loud
speaker.

figure is obtained by making use of
a specially designed instrument in
which the movement of the search
coil is limited to fin.

The design of the diaphragm and
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the low-voltage .type is fitted for
charging the L.T. battery, which is
permanently connected to both unit
and receiver, and automatically goes
‘“on charge’” when the H. 1. circuits
are switched off.

A test of the eliminator shows that
it operates quite satisfactorily in con
junction with a typical H.F.-det.-
L.F. three-valve set, and that there
1s hardly any trace of hum. When it
is connected to a receiver with two
L.F. stages, care should be taken to
see that the manufacturers’ instruc-
tions regarding separate feeds to eagh
valve arc observed.

The unit is made by H. Clarke and
Company, Ltd., Atlas Works, Old
Trafford, Manchester, and costs £0
complete.

moving coil is similar to that of the
other moving-coil loud speakers in
the Ferranti range. The go-degree
diaphragm is of comparatively small
diameter, and is fitted with a centring
device at the apex to prevent lateral
movement of the speech coil. The
latter has an average impedance of
20 ohms, and for the purpose of our
own tests a Ferranti type OPM3 out-
put transformer was used. Where
push-pull amplification is employed
a type OPM3L transformer will
provide suitable matching.
Comparison with the re-
cords of previous tests on
the mains-energised ‘‘ Elec-
tro-Dynamic’’ Ferranti loud
speakers showed that the
sensitivity of the permanent
magnet model is only very
slightly less; indeed, a direct
comparison would be neces-
sary in order to appreciate
the difference.” Frequency
tests over a range from 50'to
6,000 cycles revealed that
the response in the middle
register 1s sensitively uniform
from 200 up to 3,000 cycles
Above and below these limits
the characteristic rises. The
mcreased output down to. 50
cycles is sufficient to give
body to- the general resuit
without introducing objec-
tionable ‘‘boom.”’ It is from
4,000 cycles upwards that the
response is SO unusually good.
and the resulting brilliance imparted
to the quality is probably unequalled
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Ferranti Magno-Dynamic Loud Speaker, —
by any other loud speaker. With a
well-designed amplifier a certain
amount of hiss may be experienced,
but this is easily overcome with a

"I YHIS valve, the sole represen-
J tative of the pentode class with

an indirectly heated cathode,
affords striking evidence of the extra-
ordinary advance which has been
made in valve design and manufac-
ture, and well deserves the high
praise bestowed upon it by readers
of The Wireless World. 'When onc
reflects on the difficulties encountered
mn supporting rigidly three grids, a
large anode, a hairpin heater, a

The Mazda indirecily
heated - pentode — the
A.C./PEN.

cathode, two getter plates and 2
number of mica supports in such a
restricted space, one realises that the
factory production of such a valve is
no mean achievement, and must be
attributed to research over a long
period. Mazda valves are made by
the Associated Ilectrical Industries
—a concern in which the research
and manufacturing resources of the
Metropolitan-Vickers, B.T.-H., and
Edison Swan companies have been
combined. It will be remembered
that the Cosmos AC/G and AC/R
valves made by the Metro-Vick
Company in 1927 were the fore-
runners of a highly successful series
of indirectly heated valves which are
now available.

The intricate construction of the
A.C./PEN can be seen from the illus-
tration. The hairpin heater, which
consumes 1 amp. at 4 volts, con-
sists of a tungsten filament which has
been dipped info a porcelain ““slip.*’

Wireless
World
simple form of tone control. In
fact, it is quite a new experience to
have a reserve of high-frequency
output with which to experiment.
The choice of a permanent magnet

Mazda

| AL/ PenVatve

This is inserted into a nickel tube or
cathode which is coated with the
necessary emitter, and the whole
assembly is held in position by mica
locking  bars. _ Surrounding the
cathode is a control grid around
which, in turn, are the screen grid
and the earthed grid, all rigidly held
not only by mica cross members but
also by vertical supports which are
cmbedded in the glass pinch. It is
of fundamental importance in a pen-
tode that there should be no negative
resistance kink in the working
characteristic due to secondary
emission ; this is effectively avoided
by the presence of the outer grid,
which is internally connected to the
cathode.

The multiple-clectrode structure,
including a reinforced anode, is
stiffened by four nickel uprights
attached to a monel-metal band
clamped by a bolt and nut to a waist
in the lower part of the glass pinch.
As the valve normally dissipates
about 8 watls, longitudinal expan-
sion of every electrode is arranged.

Under amplifying conditions, with

NOVEMBER 1zth, 1930.

moving-coil loud speaker is signifi-
cant, for we believe that this type is
destined ultimately to displace the
older type of mains-energised field
magnet.

10 volts negative bias and maximum
anode and screen voltages of 2350
and 200 respectively, the A.C./PEN
will deliver about 1} watts of undis-
torted A.C. energy, assuming that it
1s worked into a ‘load of correct
value. Whilst a triode will not give
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Curves showing the percentage distortion
with different speaker impedances. The
optimum load is 8,000 ochms.

audible distortion when a small
deviation is made from the optimum
load, a pentode will give a poor

NCKEL CATHODE TUBE ——rm—mrome—— iy

1 \M/CA CROSS \

CONTROL~ MEMBERS

GRIO

SCREEN
GRID

WITH SPECIAL
PORCELAIN.

| | commecrion or
S FARTHED GRID
70 CATHODE

GLASS.~
PINCH

ENLARGED VIEW OF CATHODE
WITH HEATER ELEMENT
FARTLY  WITHORAWN

N\
ﬂ:e-m‘ TNGSTEN
FILAMENT COATED

EXHAUSTING TUBE

COATED WITH EMITTER

['S

MONEL METAL BAND
CARRYING FOUR NICKEL
SUPPORTS

Showing the disposition of the three grids (left). On the right is scen the multiple-
clectrode structure firmly bolted to the glass pinch. Two getter plates ensure a
perfect vacuum,
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Mazda A.C./Pen Valve.—-
account of itsélf unless the speaker
impedance is chosen with accuracy.
The accompanying curves show the
percentage harmonic distortion given
by the A.C./PEN when the load in
the anode circuit is varied from 2,600
to 30,000 ohms.

It will be seen, for instance, that
a moving-iron speaker having an
impedance rising to 20,000 ohms at
the higher frequencies will cause a
third harmonic component of nearly
twelve per cent., which is verv dis-

Wireless
World

tressing to the ear,” whilst with an
8,000-ohm load the distortion of both
second and third harmonics is below
five per cent. and is unobjectionable.
With a moving-coil speaker having
a special pentode speech coil the
impedance of which does not vary
substantially over the musical range,
the A.C./PEN can be used with an
ordinary one-to-one choke filter out-
put, but with a moving-iron speaker
an impedance-limiting arrangement,
consisting of a condenser and resist-
ance in series, should be used across

551

the output device, and a tapped out-
put choke should be employed to
raise artificially the impedance of the
speaker, which has probably been
designed to give of its best at about
256 cycles when coupled to a 2,000-
ohm triode. Not only will the A.C.
pentode give a greater output per
given volt grid swing than any three-
electrode valve, but it will also de-
liver sufficient energy as a power grid
detector to work a loud speaker
direct without an intermediate low-
frequency amplifier.

T the time that the single-dial
control of a multi-stage
screen-grid amplifier was

first introduced, difficulty was ex-

o JB
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provide complete  screening be-
tween successive sets of fixed
plates.

When balancing between the

perienced in finding a condenser
that could be readily gang operated.
It was necessary to adopt the hollow
spindle J.B. model as the most satis-
tfactory, and to provide a steel shaft
to link up the four sections.
Jackson Brothers, of 72, St
Thomas’s Street, London Bridge,
London, S.E.1, have quickly applied
themselves to this new problem and
produced a popular type of gang-
operated condenser assembly incor-
porating two, three, four or five sec-
tions. This new gang-operated
assembly made its appearance on the
market shortly before the Radio
Show, and is known as the ‘‘ Chassi-
mount.”” To conform to the popular
requirement, a drum indicating dial
is incorporated, though knob opera-
tion through a reduction gear is fitted
in preference to thumb dial control.
Passing through the centre of the
drum.1s a }in. steel shaft which en-
gages in bearings set up in the screen-
ing barriers between each section.
The fixed plates take their support

Photocells and their Application. by
V. K. Zworykin, E.E., Ph.D., and E. D.
Wilson, Ph.D., of the Westinghouse Re-
search Laboratories, comprising the History,
Gieneral Theory and Mechanical features;
the Methods of Preparing Photocells,

. Vacuum and Gas-filled Cells; the General

Tlses in Sound-films, IFacsimile transmis-
sion, Television, etc., and predictions as
to future developments. Pp. 209, with
98 illustrations and diagrams. Published
by John Wiley and Sens, Inc., New York,
and Chapman and Hall, Ltd., London,
price 12s. 6d. net.
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from the substantial aluminium

barriers between the sections, and
these in turn are held rigidly in posi-

individual tuned stages is neces-
sary it is readily obtained by the
use of the simple trimming con-
densers associated with  each’ con-

The drum dial is operated by knob and reduction gear.

‘tion by means of four spacing bars
running the entire length of the
assembly. Easily removable shields
clip over the individual sections and

BOOKS RECEIVED.

T'he Chronicle Wireless A nnual (Eighth
Edition), containing constructionat
articles on Varvious Types of Mains and
Battery-operated Receivers, wifh useful
information concerning Wave Traps,
Volume Contirol, Operating the Televisor,
Gramophone Amplifiers, Radio Societies,
and many otlier wireless subjects of in-
terest alike to the home constructor and
the ordinary listener. Prepared by the
Manchester Evening Chronicle. Pp. 191,
with numerous illustrations and diagrams.

Published by Allied Newspapers, Ltd.,
Manchester, price 1s.
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Stators are effectively screened.

denser section. The plates are of
brass and are shaped to follow a loga-
rithmic tuning scale. Pigtail earth-
ing is fitted to the centre shaft.

Easy Lessous in Television, by R. W.
Hutchinson, M.Se. A book for mnon
technical readers, explaining the elemen-
tary principles of Klectricity and Light
and describing the Apparatus used in
Television .with the purpose and nse of
each component, and practical points to be
observed in working the Televisor, syn-
chronising the Motor and other adjust-
ments, with a chapter on Tele-Cinemato-
graphy, Tele-Talkies, Tele-Photography,
etc. P. 175+4vi1, with 129 illustrations and
diagrams. Published Ly the University
Tutorial Press, Ltd., London, price 1s. 9d.
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Details of Construction.

(Concluded from page 517
of previous issue.)

I YAE general layout of the receiver can.- be seen
at once from any of the photographs. The base-
board is raised considerably, so that the de-

coupling components and grid-bias batteries, together
with all the battery supply leads, can be run below it
out of the way. This style of construction is particu-
larly convenient when dealing with a receiver in which
there is a certain amount of screening, as leads can
be brought up through the bottom of the screening
boxes.

The panel has been kept short, and the components
upon it symmetrically arranged, by putting the high
frequency stage and the frequency-changer immediately
behind the panel, with the rest of the set running back
from right to left behind them. This brings input and
output of the set into close juxtaposition, but thanks
to a capacity screen between them and an efficient low-
pass filter in the anode circuit of the second detector,
no ill-effects result.

Wcod has been used in place of the conventional

NOVEMBER 1zth, 1930.

By A, L. M. SOWERBY, M.Sc.,
and H. B. DENT.

ebonite as the material for the panel ; its main advantage
is cheapness. To the writer's eye it is as sightly as
ebonite, but those who prefer to use the latter will find
that the set works neither more nor less well as a result
of substituting one for the other. For the two terminal
strips, paxolin sheet has been preferred to ebonite on
account of ils greater mechanical strength.

Coil Details.

The first stage in the building of the receiver is the
construction of the ‘‘chassis,’” which- wili naturally be
done while the local dealer is getting in those com-
ponents which he does not normally stock. The con-
struction of the special coils employed in the receiver
is also a task that cdin be embarked upon at an early
stage. The two oscillator-couplers and the intermediate-
frequency filter are wound on slotted formers built up
from discs of }in. plywood, strung together on short
lengths of 4 BA rod. Sixteen discs, 2in. in diameter,
and ten discs 1}in. in diameter, are needed for the
whole set of coils. In winding them
the ends of the wire are secured by

bringing them out through holes in the
larger discs, and the wire is run into
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A each slot in turn by fixing the former
‘in the chuck of a hand-drill and turn-
ing the handle just as fast as one dares,
guiding the wire with one hand.
There are two large discs separating
pick-up and reaction coils in the
oscillator-couplers so that the ends of
the reaction coils may be brought out
-between the discs without difficulty.
Plate and reaction coils should be
wound in the same direction, when the
inside end of the plate coil goes to
plate, and the outside end of the re-
action coil to grid. (Actually, in the
set, both go to switch.) Reversal of
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either of these two windings will pre-
vent the oscillator from oscillating.
The direction of winding and con-

Disposition of the components in the screened units.” (Left) The signal frequency
H.F. stage ; (right) the L.LF. amplifier and second detector.

WwWWW.americanradiohistorv.com

necting the pick-up coil is a matter
of complete indifference. -
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“The Wireless World "’ Band-Pass Superheterodyne.

Somi¢ care must be taken in winding the I.F. filter
coils, each of which has two slots with the windings
connected in series., In each coil the wire is wound
clockwise in one of the slots and counter-clockwise in
the other; the two outer ends are then connected to-
gether, leaving the fnner ends only as connections to
the semi-fixed tuning condensers. A set containing
wrongly-wound coils would show no visible fault, but
would give no signals whatever. Coupling between the
two parts of the filter is

Wireless
Werld
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As is usual where switches are used, there is a certain
congestion of wires round the lower switch. The fact
that the switch makes a convenient anchorage for six
out of the twelve wires which form the ends of the
oscillator-coupler windings is, perhaps, some compen-
sation.

The fact that a frame aerial is to be wused
makes it necessary to screen all circuits carrying
amplified high-frequency currents with some care.
This accounts for the fact that the contents of

magnetic, fixed by the r‘*' e Ty e -
difference between them, po 2 o S LY —n
Anything from 1}in. fto | |7 I i 11 WS
1}in. between inner faces % j 1 y ™
of the two assemblies will $ —-» = FILTER UNIT
be foiind perfectly satis- o, -5
factory. The filter, like } ASdeo Tumms, ;
the oscillator-couplers, s WOURD ec HEL L
mounted between g pair of ! B=460 TURNS 4 .| 1/2
simall brackets, to which it WoUND K l
is clamped by nuts on the bk R et
4 BA rod that holds the CoHorED
whole together.

The cofls wound and the
various ofher components EACH SLOT
coblected, the assembly of 710 30 ENAM. ;e

the set can begin in carmest.
It wil be well to start by
mounting on the baseboard
and panél all the com-

- 1%'01,«- -
o
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ponents that are external to
the two main screening s
boxes, with the exception ot

the P.’lil' of HF timing Delalls of the coils nn:_’!
o - winding data: (C) the tune
condensers and the upper it St B2 1S Rites

unit, and (E) the oscillator
¢ ills.

ofte of the two switches. The
small box tor the long-wave
filter, which has been wused
as a4 precautioh agamst
direct pick-up of long-wave
interference, can also be mounted i position at this
stage.

As soon as this 1s done, it will be apparent fliat a
good deal of the wiring can be carried out at once; it
is a good plan to do it before the main screening boxes
are put into position. )

In going over the sub-bascboard connections, 1t will
be noticed that there is a tapped 30,000 ohms resistance
the smaller section of this does duty as decoupling re-
sistance, the rest acting as anode resistance for the
sccond detector. A fixed resistance and a wvariable
potentiometer are used in series to feed the screening
grid of the first valve, and criticism may be levelled
at taking the supply for the other two screening grids
from the junction of fixed resistance and potentiometer.
Admittedly, the voltage at this point depends to a slight
extent on the current drawn by the first valve, and so.
on the setting of the volume control; the range of
variation, however, is smal, and lies between 55 and 65
volts, over which range the I.F. stage-gain and detector

efficiency are not audibly, though they aré measurably,

“altered.
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OSCILLATOR COILS
MED!IUM_WAVE

LONG WAVE

ANODE COIL 58 TURNS NQ 28 D.C.C. | ANODE COIL 230 TURNS NQ 34D.5.0.
GRID COIL 35 TURNS NO 28 DC.C. | GRID COIL 50 TURNS NO 84D.8.C.
PICK-UP COIL 28 TURNS NO 34D.5.0.

PICK.UP QOIL 15 TURNS NO 28 D.0.C.

the main screening box are many and crowded.
The components in this box are mounted on a small
wooden baseboard, part of which is cut away to clear
the tuning condenser. It is particularly to be noticed
that the switch, which appcars to be solely dependent
on the panel for its support, is in reality mounted on
a small bracket on this little bdse. The first stage in
assembling the contents of the! box is to mount and
wire up as far as possible all the components, not for-
getting the Graham-Farish condenser, which is the grid
condenser of the detector in the three-vaive arrange-
ment. This has been slung on the wiring through sheexr
lack of space, but being small and light it is quite
adequately supported.

When these jobs have been attended to, the screening-
box can be mounted in position, with the tuning con-
denser through one side and with the slot for the switch
registering with the slot on the panel. The baseboard
with all its components is then dropped in the box,
and the wires connecting it with the rest of the set
soldered into position. A smal! iron is recommended
here, as some of the joints are a little difficult of access.
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“The Wireless World > Band-Pass Superheterodyne.—

The contents of the smaller box can next be mounted
on their base. As the H.F. choke used as an I.F. tuning
coil is binocular, its close proximity to the screen is not
harmful. The two Wearite chokes, with their associated
condensers, and the condenser incorporated in the pri-
mary of the A6 transformer, form a low-pass filter
which should, theoretically, stop all but a fraction of
I per cent. of the intermediate frequency, while passing
about 75 per cent. of high audio-frequency notes of fre-
quency 5,000 cycles per second. Whether its practical
performance is as good as this is not known; at all
cvents no signs of any I.F. currents could be detected
in the loud speaker leads, while high audio notes are
satisfactorily present. When the components in this
compartment have been wired up-as far as possible, they
can be dropped into their box, and the remaining con-
nections made. There are no special constructional
difhculties here.

The last component to be fitted will probably be the

Wireless
World
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makes a circuit much more difficult to follow, special
attention should be paid to the wiring in this neighbour-
hood, where mistakes are most likely.  Another pos-
sible fault is omission of the earthing connections to the
vartous screens; without them the receiver will not be
stable.

The receiver should now be ready for its first adven-
ture in reception. The valves used for trial purposes,
and selected as most suitable; were Mazda SG 215
screen-grid valves, Mazda L210 valves as oscillator and
second detector, and an Osram PT240 as output valve.
As has already been pointed out, the use of a pentode
here is quite essential. The two triodes should be iden-
tical, or nearly -so, because both have to act as grid
detector preceding the transformer, one for local re-
ception and one when all six valves are alight. The
two H.T. + terminals should be joined together, and
a 100-volt battery connected. Grid bias for the oscil-
iator should be set at 1} or 3 volts, and for the first
detector at 3 volts; variations may be needed when the
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Layout of the components on the top and the underside of the baseboard.

screcning box surrounding the H.F. valve; this was
found necessary, because there was sufficient capacity
coupling between the plate of the valve and the fixed
plates of the frame condenser to cause instability on
both wavebands.

Before putting valves into the sockets for the set’s
first trial it is as well to check over the wiring to make
sure no mistakes have been made. ~ As switching always

"

WWWwW.americanradiohistory.com

set has been got going. A centre-tapped frame aerial,
if one is available, should be connected to. the ‘‘ Input ”’
terminals, but if no frame is to hand a centre-tapped
tuning coil may be used in place of it, a few yards of
wire to act as aerial belng connected to the ‘‘ Input”’
terminal farthest from the panel. If an aerial is used
it will be necessary to connect an earth-lead to the set
(or to the L.T. accumulator); when using a frame, it
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“The Wireless World > Band-Pass Superheterodyne.-

makes no difference whatever whether the set is earthed

or not.

With the lower switch up (medium waves) and the
upper switch down (three valves) and the volume con-
trol set at maximum, the local station should be heard

on rotating the twin tuning dials on the left of the panel.

With the small energy collected by a frame or tiny
aerial, tuning will be found to be very much sharper

than the habitual user of a full-size aerial would expect.

el

Wireless 25
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It may be helpful to state that in the original set
the condenser across the filter primary was screwed
right home, that on the secondary nearly down, and
the one across the tuned anode circuit was practically
not screwed down at all.

When the I.F. tuning has been set roughly with the
aid of signals from the local station, something'a little
more distant may be tried for—Midland Regional, for
example. With this station tuned in, and the volume
control turned well down to keep the signal strength
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Plan view of the underside of the base, showing the position of the oscillator cojls and wavechange switch.

The local station is next tuned in accurately on the two

_ dials, and the volume control slowly turned down till

the signals are reduced to a faint whisper. Next, the
upper switch is turned to bring in all six valves, and
the oscillator dial is swung until signals are heard ornce
more. The semi-fixed condensers controlling the inter-
mediate-frequency tuning can now be set for maximum
signals. In doing this, it is absolutely necessary that
signals be kept very low by manipulation of the volume
control, and, if necessary, of the frame tuning con-
denser, for the second detector chokes up and gives
almost no output of signals if it is heavily overloaded,
50 that on an overwhelming signal louder music may
be heard with the I.F. tuning set well away from its
real best adjustment.
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low, some. more or less final touches may be given to
the I.F. tuning condensers.

Next, the frame is turned to find the exact minimum
position for 5GB, and is then set about twenty degrees
from this position. By turning all the tuning condensers
back by one degree, and then exploring a little with
the slow-motion drive on the oscillator condenser, Lan-
genberg should be heard. With its’aid a really perfect
and final setting of the three semi-fixed condensers can
be achieved, for the presence of 5GB at a distance of
g kc. away enables the width of the band passed by the
I.E. filter to be correctly adjusted. If the settings are
correct, it should not be possible to hear Langenberg
without slight interference from 5GB, the latter station
making itself heard by a kind of intermittent quacking
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noise. This is the high-note modulation of 5GB, over-
lapping into the frequency band which we need to
receive from Langenberg if we are to reproduce the
higher notes that the German station transmits. When
a setting of the I.F. condensers has been found, such

Wireless
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six valves alight a station is tuned in at the bottom
of the wavelength scale; the frame condenser will read
higher than the H.F. condenser.” The frame condenser
is set to the same reading as its neighbour, and the
station tuned in again by using the trimmer. Next, a
station of wavelength well over 500 metres is found, anc

FRAME AERIAL.
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Practical wiring plan of the components above the baseboard.

that the highest notes of music, or the consonants in
speech, just break through intermittently when the set
is tuned to Langenberg, their adjustment may be
reckoned exactly right.

To listen to Langenberg in earnest the frame is set
to the exact minimum position for 5GB, when the inter-
ference naturally stops.

The adjustment of the intermediate-frequency part
of the receiver completed, nothing remains but to log
stations. This attractive process will be considerably
facilitated if the trimmer connected across the frame-
aerial tuning condenser is brought into use. With all

WwwW\W-americanradiohisterv.com g =Yy

any difference between the readings of the two con
densers is noted. Reverting to the original low-wave-
length station, the H.F. condenser is set as before, bui
the frame condenser is set as many degrees behind or
in advance of it as was required for the other station,
and the trimmer is readjusted. Proceeding in this way,

tuning.in the two stations alternately, a setting of the -

trimmer is eventually found which allows one dial to
be in advance of the other by the same amount at both
ends of the scale. The two may now be regarded as

ganged in the sense that they can be rotated together,
like a single control, when searching for stations, but
A 46
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*“The Wireless World *> Band-Pass Superheterodyne. —
independent fine adjustment for close tuning is still per-
fectly possible, for there is no mechanical linking.
The standard of sensitivity to be expected of the re-
ceiver may be gauged from the fact that when using
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this the frame was naturally set to minimum on the lécal
station. Algiers, on 363.4 metres, though faintly re-
ceived, suffered no interference whatever from the local
station. The same separation of 18 kilocycles on either
side of either of the local transmitters was quite enough

an 18-inch frame aerial Langenberg’s lunch-time con- ‘to free the received station from interruption. Much
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cert was found, in the heart of London, to deflect a milli-
ammeter in the anode circuit of the second detector by
about three-quarters of a milliampere. As a guide to
the selectivity, it may be said that a news bulletin from
Stuttgart, working on 360 metres, could quite easily be
tollowed, even by one whose German is not too fluent,
while the London Regional station was pouring out its
45 kilowatts on 356.3 metres at a range of a dozen miles
or so. Interference from the local station took the form
of a very noisy background, with London’s high-note
modulation breaking through intermittently. The Lon-
don programme could not, of course, be followed. For
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The connection to the components situated beltow the baseboard.

higher selectivity than this can be had if one is content
to cut off the sidebands in the I.F. amplifier ; the results
given are those obtained with the L.F. filter adjusted
for adequate high-note reproduction in the manner
already described.

Unfortunately, a few minor errors crept into the
theorctical diagram included in last week’s issue; Cio
connects to junction of Ci1 and Ry ; the lead from local
station switch connects to junction of C21 and Rio.
R8 and C18 are below the baseboard. The two leads
from switch Sz should join to the moving contacts on
S3, not to coils L7 and L8, as shown.
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Principle of Capacity Coupling.
By S. O. PEARSON, B.Sc.,, AM.ILE.E.
(Contimued from page 462 of Oclober 22nd 1issue)

N last week’s issue it was pointed out. that before

a valve can be made to act as a voltage amplifier

an impedance must be connecled in the anode cir-
cuit, and that the properties of the circuit ‘as a whole
depend on the nature of this impedance. Let us first
consider the simplest case¢ where the added impedance
takes the form of a pure resistance. It should.always
be borne in mind that resistance in an A.C. circuit is
actually a special fofm of impedance where the voltage
and current are in phase, and where the

the alternating component of voltage set up across the
anode resistance as a resuls of the alternating com-

ponent of current.,, namely, TQFTVR”Tamperes, flowing
through it. By Ohm’s law this alternating voltage is
given by the product of the resistance and the current,
! i i . s nV, A
s value Eeing, therefore, V,=R X——R+Ru volts.
Dividing this voltage by the original alternating voltage

V, applied to the grid of the valve we ob-

power consumed is given by their product
m the ordinary way. Dividing the voltage
applied to an A.C. circuit by the current
in it always gives the impedance (the ex-
teat to which the current is impeded) and
if the voltage and current happen to be in
phase or in step the impedance is in the

nature of a pure resistance or its equiva-

lent. ()Y
In the circuit of Fig. 1 a non-induc- Ve )

tive resistance R is connected in the anode !

circutt of a valve whose amplification fac- “*‘E:'l

tor will be denoted by ; and its internal

tain the. actual voltage amplification »
obtained with the circuit arrangement of
[fig. 1. We have then

= —R
= l<+_I€: .......... ....(I)

Now," obviously, _R—f-{l_{- is a quantity
7 a

external anode resistance R, and there-
fore the actual voltage magnification ob-
tained must always be less than p, the
amnplification factor of the valve. But if
R is made very large compared with the

d+

T

I

{

o

4

]

I

ik

T_ which i1s’less than unity for all values of

A.C. resistance between anode and
cathode by R,. If a small alternating
voltage V, is applied to the grid of the
valve it will have the effect of introducing
into the anode circuit an alternating volt-
tage of the same frequency, and whose
magnitude is uV, volts. Now the A.C.
resistance between the anode and cathode
of the valve is constant for all low and moderate fre-
quencies, and is, therefore, equivalent to a simple non-
inductive resistance. Hence the total A.C.  resistance
of the anode circuit is R+ R, ohms. It follows, then,
that the effective alternating voltage pV, in the anode
circuit due to the action of the grid will set up an alter-
nating current whose magnitude is uV,/(R+R,) am-
peres round the anode circuit. This current is addi-
tional to the normal steady direct current taken by the
valve, and is, therefore, the alternating component of
a more complex current.

The D.C. component is merely a necessary evil whose
cffects have to be eliminated when we come to transfer
the amplified alternating voltage to the grid of a suc-
ceeding valve. We are, therefore, concerned only with

Fig. 1.—When a non-induc-
tive resistance R is connected
in the¢ anode circuit of a
valve, the theoretical value
of the voltage amplification

obtained is R

1 is the ampliﬂcatloi‘l factor
of the valve and R, is its
A.C. resistance.

WWW.americanradiohistorv. com A ’ __ o e T b

A.C. resistance R, of the valve, the value
of the above fraction will be very nearly
unity, and the voltage amplification ob-
11 tained will be very little less than the

RIS amplification factor of the valve.

This simple theory as it stands leads
one to the conclusion that the amplification
obtained is quite independent of the fre-
quency, and that the higher the value of the anode
resistance R is made the greater will be the voltage

magnification. But there are other factors which have

to be taken into account at high frequencies, or when
the added resistance R is very large compared with
the internal A.C. resistance of the valve.

Loss of Anode Voltage.

For the present the question of frequency will be
ignored. It was mentioned above that the presence of
the D.C. component of current was a necessary evil;
the particular evil here is that a certain voltage is re-
quired to drive this current through the anode resistance
R and that, therefore, the actual mean potential of the
plate or anode of the valve is less than the high-tension

A 48
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The Theory of the Valve Amplifier.

supply voltage by this amount. Thus, if I, is the mean
anode current in amperes, and E the high-tension supply
voltage, the voltage at the anode will be only E ~I, R
volts. Consequently, if R is made very large, the anode
potential may be reduced to such a low figure. that the
valve ceases to function properly. In practice it is gener-
ally safe to employ anode resistances up to five times

the A'C. resistance of the valve, but a figure as high

as ten tires often proves quite satisfactory under certain
conditions:

At the present stage, however, we are not concerned
so much with the principles of resistance amplification
in particular as with the general principles of cascade
amplification. Consideration of the case with a simple
resistance in the anode circuit merely serves as a good
starting point, and gives an illustration of the general
principle.

Whatever kind of impedance is connected in the anode
circuit of the valve, the same general law applies,
namely, that the higher the value of this impedance
compared with the A.C. resistance of the valve the
greater will be the voltage amplification obtained, al-
though this can never reach a figure as great as the am-
plification factor of the valve (unless transformer action

Wireless
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One of the most important points to. be borne in mind
is that for the sake of economy and practicability it is
essential to employ a common source of high-tension
supply for all the valves in the receiver, and the same
applies as regards the filament heating”supply. These
conditions are all-important in determining the nature
of the coupling between two successive valves. The
use of a.common H.T. source makes it essential to con-
nect the anode impedance of each valve between the
positive H.T. terminal and the respective anodes, and
this means that the added impedance itself is at a high
D.C. potential relative to the cathode circuits, and there-
fore direct connection of an anode impedance to the
grid and cathode of a succeeding valve would be im-
possible.

Referring again to Fig. 1, it will be realised that-the
£nd Q of the anode resistance has a constant potential
equal to that of the positive terminal of the H.T. bat-
tery, but that the end P is varying in potential in
conformity with the alternating voltage applied to the
grid of the valve. Thus, quite apart from the mean
or D.C. potentials, the point Q is at zero alternating
potential, whilst P is a point where an alternating poten-
tial exists. It is the varying or alternating voltage at
P that has to be transferred to the grid of the next valve

”v I—*J INPUT O—

Fig. 2.—Diagrams explaining the process of coupling two valves in cascade.

is resorted to). Whatever form the anode impedance
takes, the variations of voltage set up between its ends
should be a faithful reproduction of the voltage varia-
tions applied to the grid of the valve, and this is ob-
viously the case for a pure resistance whose value is
independent of frequency. With certain modifications
this is also true for other types of anode impedance.

Coupling the Valves.

Having reproduced the signal voltage with increased
amplitude across the added anode resistance or imped-
ance, the next step is to provide a means of transferring
this voltage to the grid of the succeeding valve.

This process is not quite so straightforward as it might
appear, because only the alternating voltage must be
transferred, to the total exclusion of any D.C. com-
ponent of voltage which might exist across the anode
impedance. In the case of resistance coupling the D.C.
component is actually larger than the useful alternating
voltage.

A <O
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without allowing the D.C. potential to get across, and
the means of doing this is afforded by the properties of
a condenser. Although an alternating current can be
passed through a circuit with a condenser in series, no
direct current can be made to pass (unless the insula-
tion is bad). Thus, by connecting a condenser between
the point P and the grid G, of the next valve, the de-
sired effect is obtained.

In order to show clearly the successive steps in con-
necting two valves in cascade, and to explain the pre-
cise object of each step, the diagrams of Fig. 2 are
included. The two valves 1 and 2 are shown at (a)
with their cathodes joined to the negative high-tension
terminal. Between the anode of the first valve and the

~positive H.T. terminal is the external anode resistance

R. (or possibly some other form of impedance Z). As-
suming that the voltage to be amplified is applied to
the input terminals at the left, the amplified potential
variations set up at P must be made to produce the
same variations at the grid of valve 2. Consequently, a
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The Theory of the Valve Amplifier.—
condenser C is connected between P and G,, as shown
at (b) in Fig. 2 ’

If no grid current flows in valve 2, and if the capacity
between the grid and other electrodes is negligibly small
compared with that of the coupling condenser C, it fol-
lows that the fluctuating voltage on the left-hand side
of C cannot possibly cause any alteration in the charge
which this condenser might possess in the first instance.
A variation of charge can only be produced by a flow
of current. Thus, the potential difference between the
plates of the coupling condenser is a fixed quantity, and
therefore both plates follow the variations of voltage at
the anode P of the preceding valve. So, although the
actual potentials of the plate of valve 1 and the grid
ot valve z may be different, they both vary about their
respective mean potentials in the same way and to the
same extent.

Necessity for a * Grid Leak.”

Whilst the voltage variations at the anode P are
faithfully copied at the grid G, with the simple circuit
arrangement of Fig. 2 (b) when the coupling condenser
C has a sufficiently large capacity, there is another im-
portant factor to be taken into consideration, ‘which
relates to the functioning of the second valve. Although
an alternating voltage is applied to its grid, the mean
potential of the grid must be maintained at such a value
as to make the valve operate over the correct portion
of its anode characteristic curve, whether this second
valve acts as a detector or a second stage amplifier. In
Fig. 2 (b) the grid of the second valve and the condenser
plate connected to it are insulated from the rest of the
circuit, and, therefore, the grid is free to take up any
mean potential as determined by slight leakage or even
electrostatic induction ; for instance, if the dielectric of
the coupling condenser C were not a very good insulator
the grid side would tend to take up the same positive
potential as the plate of the first valve. The grid of
the second valve would thus be given a high positive
voltage which would prevent the valve from function-
mg, and might even cause damage.

Assuming that the second valve required a mean
potential negative with respect to the cathode, the next
step i1s to consider how this can be applied without
upsetting the transfer of signal voltage variations. from
the previous valve. If a battery of the correct voltage
were to be connected directly between the grid and
cathode (positive terminal to cathode and negative ter-
minal to grid) the desired negative grid bias would be
obtained, but the grid voltage would then be rigidly
hxed relatively to that of the cathode, and no. voltage
variations would be imparted to it from the preceding
valve. The vollage at the point G, must be free to vary
in accordance with the voltage at P, and yet the mean
voltage of G, must be maintained at a definite negative
value. These two requirements are diametrically op-
posed as regards fulfilment-the one calls for an insu-
lated grid (infinitely great resistance between grid and
cathode) and the other for a battery, or the equivalent,
to be connected between the grid and the cathode.

The difficulty is overcome by using the battery as
sugnested, but with a very high resistance connected in
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series with it. The grid bias battery and the high resist-
ance are denoted by G.B. and R, respectively in Fig.
2 (¢). The positive terminal of the battery is connected
directly to the cathode of the valve and the high resist-
ance comes between the negative terminal of the battery
and the grid of the valve.

The high resistance R, is generally referred to as a
‘““grid leak,’”” but when used in this manner it does not
represent a leak at all. (The term “‘grid leak ”’ really
only applies in the strict sense to a grid-detector valve.)
Since' no direct current can flow either through the
coupling condenser or between the grid and cathode in-
side the valve (on'account of the negative bias) it fol-
lows that the resistance R, will in normal circum-
stances carry no direct current, and there will be no
D.C. potential difference between its ends. The mean
potential of the grid of the valve is, therefore, equal
to the potential of the negative terminal of the battery
G.B. for any value of R, provided R, is small compared
with the insulation resistance of the grid circuit, the
latter resistance being usually of the order of tens or
even hundreds of megohms.

Now, as regards the reason for introducing the high-
resistance R,. The essential condition for the transfer
of the full voltage variation at the anode of the first
valve to the grid of the second is that the charge held
by the coupling condenser C shall be the same at all
times. Joining G, directly to the negative terminal of
the battery G.B. would destroy this condition, and yet
G, must have an average potential equal to the negative

.terminal of G.B. Hence a compromise is adopted, R,

being made so high that it has only a small disturbing
effect on the action of the coupling condenser, but is,

" nevertheless, quite ‘effective in conveying the necessary

negative bias to the grid of the valve. This is a general
principle adopted in conjunction with several coupling
arrangements.

(To be continued.)
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FORTHCOMING EVENTS.

WEDNESDAY, NOVEMBER 12th. ‘

Lensbury Radio Society (in conjunction with R.85.G.B.).—At 6.15 p.m. At
16, Finsbury Circus, E.C.2. Lecture-demonstration; * The Latest
%)erc;lo]gmeuts in Sound Reproduction,” by Dr. N. W, McLachlan,
{.LE.E.

Muswell Hill and District Radio Society —At 8 p.m. At Tollington Sehool,
Tetherdown, N.10. Lecture and demonstration, by.Mr. Frank Murphy,
B.Sc., to include demonstrations of audio-frequency oscitlator for
checking loud speaker performance,

Tottenham Wireless Society.—At 8 p.m. At 10, Bruce Grove, N.17. Sale

and exchange.
THURSDAY, NOVEMBER 13th.

Edinburgh and District Radio Society.—Lecture: * Power Amplifiers,” by
Mr. J. L. Minto.

Golders Green and Hendon Radio Society.—At %15 pan. At Woodstoek
School, Golders Green Road, N.W.11. Experiences on D.F. schemes,
related by members of Golders Green, North Middlesex, and \Western
Postal District Societies.

Slade Radio (Birmingham).—At 8 p.m. At the Parochial Hall, Broomfield
Road, Erdington., Lantern lecture: ‘‘ Batteries and Their Mainten-
ance,”” by Mr. O. P. Lockton (of Messrs. Exide).

FRIDAY, NOVEMBER 14ti.

Bristol and District Radio Society.—At 7.15 pan. In the Geograplical
Theatre, University of Bristol. Lecturg: * Modern Mains Receivers,”
by Mr. L. J. Pound (of Messrs. L. McMichael, Ltd.).

SATURDAY, NOVEMBER 15th.

Totienham Wireless Society.—Visit to Brookmans Park.

TUESDAY, NOVEMBER 18th,
Bec  Radio Society.—At Bec School, Beechcroft Road, S§.\W.17. At
7.46 p.m. (Beginners' Section). Lecture: ‘* Radio Currents and Their
Reception.” At 0.10 p.m.: Demonstration of mcinbers’ apparatus.

WEDNESDAY, NOVEMBER 19th. -
Muswell Hill and District Radio Society.—At 8 p.m. At Tollington Sechool,
Tetherdown, N.10. Lecture, by Mr. J. L. Thompson, to inelude
demonstration of Cossor sets. "
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By Our Special Correspondent.

N\““*‘“J \ ;

The Orchestra.—Theatres and Licence Surplus.—Cinema Organs.

Secret Name for New Orchestra ?

The problem of naming the B.B.C.'s
new Symphony Orchestra exercised its
sponsors from the very bleginning, but
publicly, at least, the orchestra still lan-
guishes without a title. I understand
however, that a name has already Leen
tnetaphorically inscribed in copper plate,
and now nestles privately in a little

back drawer of the Director-General’s
¢clesk.

0000
Waiting.

What that name will be, and why, must
vemain undisclosed until the probable
occurrence of an historic event, ecarly in
the New Year.

What I can disclose is that the B.B.C.
will not use the name suggested by =«
newspaper correspondent, viz., ‘“broad
Neither are they attracted hy
‘“ Boultestra.”

Qoo0o
Interest in America,

.The fame of the orchestra has already
spread to America. The Columbia system
fins announced a rvelay throughout the
U.S. of the orchestra’s performance at
the Queen’s Hall on Wednesday, Novem
ber 19th, when Sir Henry Wood conducts:

The transmission will be picked up
from 5SW.

0000
A Compliment to §SW.

That the Americans calmly rely on the
efficiency of the Chelmsford short-wave
station is a real tribute to 5SW. For a
trans-American relay elaborate arrange-
ments have to be made with a very large
number of small stations, and the U.S.

broadeasting authorities do ‘not waste
‘“ hook-ups’’ on items which are doubtful.
0000

Scotland’s Radio Show.

Edinburgh holds a joy week beginning
to-day (Wednesday) when Sir John Reatd
speaking into a microphone at Savoy Hill,
opens the Scottish Radio Exhibifion in the
\Waverley Market.

The chairman on to-day’s occasion will
be the Lord Provost of Edinburgh, and

others present will include Mr. Gladstone
Murray, the B.B.C. Assistunt Controller,
and Mr. Cleghorn Thomson, the Scottish
Aren Divector.

0oo
A Mode! Studio.

The ‘‘star’
$3.B.C.’s stand,

exhibit will be the
which takes the form of
2 mode! studio surrounded by glass,
through which the public will witness
hroadcast artistes ‘performing before the
microphoue.
The Inst occasion on which the B.B.C.

A 5T

gave this very attractive kind of demon-
stration was, 1 believe, at the Olympia
Radio Show in 1926.

0000

Hands Off the Licence Surplus !

With that attractive little pile, ie
the broadcast licence surplus, lying un
used at the Treasury, it any wonder
that certain hungry birds are beginning
to flutter round in hopes of a free meal?

FUTURE FEATURES.

NOVEMBER  19TH. Symphony concei't
ifrom Queen’s liall.

NovemeBR ~ 20TI1.—Guelic
Abverdéen,

NOVEMBER  21ST.—'‘ Pelléas aud  Méli-
sande,” a lyric drama by Maurice
Maeterlinck

NOVEMBER  22Np.—Running commentary
on Arsenal ». Middleshrough foothall
nmatch, by Mr. George ¥. Allison.

London Regional.

NoveMirrr 16TH.—Military band concert
NOVEMBER _ 177H.—Brass band concert
from Newcastle. ]
NOVEMBER  18TIL—** Pdlléns - and = Méi-

sande.”’

NOVEMBER 10TH.—*‘ Before - the Party,’
sdapted for broadeasting fromn stmy

] hy Somerset Maugham.
i 'NovEuMBER 21ST.—Dutch National pro
. gramme from Holland.
Midland Regional,

NOVEMBER 17TH.—" Stars of the Past.”
Some welodies of bygone ddays.
NOVEMBER  187H. Syneopated  Pian

{sins.”
West Regional (Cardiff).

NOVEMBER  t8TH.—Concert from Park
Hall, Cardify.

North Regional (Manchester and Leeds).

concert from

NOVEMBER 17TH.—-A Jewish orchestral
pl'ogrumme.
Belfast.
NOVEMBER 18711. — ‘‘ The Drone,” a

comedy hy Rutherford Mayne.

The British Drama League.

Prominent on the scene is the British
Drama League, championed by Mu.
Cranville-Barker, who 1is reported as
advocating that ““a grant from the B.B.C.
funds (sic) might Le allotted by the
Government as a credit for the establish.
ment of a national theatre.”

0000

Pity the Poor Listener.

Doubtless Mr. Granville-Barker actu
ally refers to the licence surplus; the
B.B.C. pleads ‘ not guilty '’ to the accu-
mulation of profits, all the money which
reaches the Corpovation being spent on
programmes.

As a broadcast listener paying my ten
shillings per annum, 1 find it difficult to
remain calm in face of a proposal that
some of my money should be devoted to
a theatre from which I may never derive
a ha'p’orth of beunefit.

www-americanradiohistorv.com ™

The Stage and the Microphone.

True, the National Theatre might offer
broadeasting. facilities, Dhut it is a
notorious fact thmt the average stage play
is unsuited to the microphone. After
much wrangling with the theatve interests
the B.B.C. was gl.mtenl permission {0
broadeyst twenty-six times per annum
from various playhouses, bit the privilege
has not Leen exercised owing to lack of
suitable material.

0000
Permanent Vaudeville Artistes.

The B.B.C. has decided to start a vew
experiment in vandeviile on Novembher 24
in the National programme.

A band of regular artists in these pro-
grammes will perform under the nawe
of *‘The Foursome,” and it will he their
job to link up the pevformances, an
nounce the *‘stars,” sing choruses and
geuerally l\eep thmgq moving.

Members of ‘“The Foursome® arve
Hermione Gingold, Olive Giroves, Bernard
Chifton aud Ernest Sefton.

0000
Studio Opera Season Ends.

On November 18 and 19 the last of the
plesenb series of studio operas, Debussy's

‘Pelléas and Mélisande,” will be broad

cast from the Reggiona] and National
transmitters.

The studio sevies started in September,
1929, with “ Thais.”’

0000
Organs.

The first- of a series of talks on pipe
organs will be broadcast hy Mur. K. \W.
Anderson from Midland . Regional ou
November 28th.

0000
Are Cinema Organs Played Out?

How many listeners, T wonder, naticed
that .Lhe cinema organ vecital adverbised
in the official programme for 1 o'clock on
T'tesday of last week never took place?
I am not specxallv mtel ested in the reason
why this recital ‘‘misfired *’—I believe
it was due fe a forgotten stage rehearsal
in the Victoria Theatre. What interests
me is the fact that not one listener sent
a letter of enquiry to the B.B.C.

cooo0

Church Organ Broadcasts in Request

Correspondence received at Savoy Hill
seems to indicate that the bleating
and hiccoughing cinema organ is no
longer in request. On the other hand,
rveal organ music was never more popular,
a favourite organ with listeners being
the splendid instrument in ANl Saints;
Margaret Street, which gives good results
despite the absence of cycle bells, cuckoo
clocks, tambourines, alligators’  jaws, or
even 4 tow homely flv swutters,
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READERS’ PROBLEMS.

S e atahaaEaseaNataNsr 00000000050 0a0400000000005RE0000RIIN00REAN00E0ERsEERES

AL LTI L]

Wireless
Worlal

(>4

Weswssasse

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

The Service is subjecl to the rules of the Department, which are printed below ; lhese
‘nusl be slriclly enforced, in the inlerest of readers themselves. A seleclion of
queries of general interest {s dealt with below.

The Best Anti-interference Circuit.

Due to the fact that interference from
alectrical eircuits 18 severe, I find that
the ordinary type of sensitive receiver
with an open uerial-earth system 15
almost useless for distant reception,
In an attempt to overcome this diffi-
culty | intend to carry out some ex-
periments with a frame aerial, and
=hould lile to set up the best possible
arrangement; a  two-eircuit iuput
tuner yeould wot be objected to, as it
18 understood that this complication
15 well worth while.

Wil you pdeuse recommend the maost
promising eircuit! A4.C. valyes are to
be used in the receiver, which will
Aave at least two H.F. stages.

N. P.
We think you will find it difficult (o
oetter the input circuit shown in Fig. 1,
which comprises a tuned cenire-tapped

| i)
8 B | @
|
|| /C__§ -‘Fl
5“5' ap
AN BP
l D ‘ AGC.
R
:!'OGB.
2 RES.
L
L

Fig. 1.—A jooscly coupled (rame aerial

circutt with carthed centre point. R is

s decoupling resistance, and 'C js the
associgted by-pass condenser.

frame, loosely coupled to a secondary
circuit.  The eoupling coil, by‘ means of
which ehergy is transferred from ome vir
suit to apother, 18 inserted at the mid.
puint of the frawe aeorial winding, and its
centre pont s parthed in order to mini-
mise ** vertical " pick.up. For reception
on the medium waveband a coupling call
with from six to aight turns should be
quite adequute, and arrangements should
be made to vary its positigu in relation to
e low-polentias end of the secondary

Of course, it will bo necessary com-
pletely 1o shie!d the secqudary and other
receiver circuits Thom the frame aevial.

The Effects of Dampness.

1 have been agreeably surprised o find
that there is very little interference.
to my broedcast reception from a
recently iustalled high-voltage over.
head power line which runs within
some thirty yards of the bottom of
wy garden. Un a few occasions, how-
ever, * cracllings'® have been ob-
served; they generally seem to coin-
cide with diny weather, and are pre-
sumably due to leakages at ‘the
Ausulators.

Uf late it has been naticed that this
interference is sometimes evident
when thers 15 no rain, and, further,
that the interference s even mare
gronounced than ]omurly.‘ Do vou
think it is due to the fuct that a

heavier current is now beiny pssed |

along the supply wives? 1f sa, I fear
that interferemce is likely to become
more serioue in thg future, us the new
system of electrical supply becowies
more widely used. L. B F.
1t is almosg certgin Lliat the interferonca.
you have recently experigiced is due
solely to the damp weathar which we have
to expect in this coyntry in the autumn,
It has often Leen observed thal ** brush-
ing*’ over insulators takes placo more
freely in humid weather than when rain
is actually falling.
oaob
On the Verge of Self-oscillation.
My et (ouode bLend detector and two
resistancescougded L.F. atages) worls
quite well as a rveceiver of srireless
signale, bat tends to ** motor boat*
when o gramophone ln'_rl--up 15 wsed
1 cannot see why thia should be, as
the circuit is vietually unchanged,
excepl for the fact I;:Ial the pick-
up 18 inserted in serjes with the de-
tector grid, and bjag s suitably
teduced to coyvert this valve into an
L.¥. ampliper.” Will you please give
me an cr?kmaliaiq, und, if possible,
wule a Puggestion as 0 how L.F.
oseillutoon may be prevented P
} R. N D

When thoe detector {s converted into an
amplifier by’ reducing its grid biss, the
impedance of the valve is reduced, and it
rives a higher overall magnification.
This, in turn, will be respousible for an
increased tendency towards instability ; it
is quite probable that this tendency is
preseut even when the receiver is opera:
ting in tho normal way, and consequently
the se$ i3 never working gt its best.

Weo puggesi that youy should fit sultable
decoupling resistynces and by-pass con.
densers, or, if you have alrea y done so,
you shonld increase the values of all the
decoupling components.

1.) Ev communieation to the Informa-
R Mw ot ; baou.um.'.

o
J
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I 1
An Improvised G.B. Eliminator, .
In the interests of economy I should like
to make use of a quantity of obsolete
‘apparatus already in my possession
for the construction of a grid bias
battery eliminator.~ It is intended to
use an ordinary triede valve with
grid and anode terminals connected ~
together as a rectifier, and, aa all
4.C. ri]?:le must  obviously 5e’
avoided, | am thinking of using, as
a smoothing choke, an old L.F. trans- —
Jormer with primary and secondary
joined 1n series. Do you consider
that this will be satisfaclory?
H. b V.

In this particular case the high D.C.
resistance of the transformer windings
should not be a serious disadvantage, and
80 your proposed plan should vield satis: =
factory results.

Care should be taken to see that the
windings are connected together in the
correct sense, 50 that maximum induct-
dance may be obtaiped.

o000

Short-Wave Sets and Eliminators,

{ am thinking of maling one of the skori-
wave sels destrsbed tn your journal,
1+ byt am undecided swhether to adopt
the circuit of the * Superketerodyne
Nhort-Wace Adaptor ™ (A pril 23rd,
1930), or the **8.¢. .S"or!-le'e
Three (Januarylst,1920), Of course,
the adaptor would be operated in con.
Junction, with my wormal broadcast
recciter. AWhich of these sets would
be likely to worl best scith an H.T.

eliminator? L. B. R.
There can be no doubt that the ecircuil
of the ** 8.G. S8hortWave Three ™ is the
better when anode carrent is to be sup-
plied by an eliminator. The superhetero-
dyne unil, which includes an oscillating
vajve, would be definitely vnsuityble for
your needs, us any remaining traces of
“*hum "' wonld medulate ihe oscillations o
.produced by this valve. -

M, — - - -
RULES. ,

The free service of THE \WIRELESS
WORLD Technical Information Depart-
ment is only available 1o registered readers

_and subscribers. A registration form can be
obtained on application to the publishers,

’ sl be written on one s
Mi‘faw and diagrams drawn on a m o
sheel. A self-addressed stumped envelope must
be enclosed for postal reply, i
(4.) Designs ar eircui ;aa rams for
receivers or eliminalors cannotl ordi
given ; under present~day conditions §
nol be done 1o questions of this kind in ous
4 & Fracticat iring plne cannot be supplied
0. wir ns can L pp
nFidered, ]

or oo 8
(8.) Designs for components
chakes, power trgnsfarmers,

ad
il ¢

Wlics, clc., cannol bo
% ies conal,
EAB Ry e
{anal sets in
in their ori form and nol
" Loqu oAs mob &
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whatever.

That is the essential difference between
the Westinghouse METAL Rectifier, and
so-called “metal” rectifiers depending upon
electrolytic action which limits their life.

ME'I‘AL RECTIFIERS

are now obtainable from 15/-, and there is a
unit for every form of A.C. mains operation.

These are three of them:—

HIGH TENSION i GRID BIAS
LOW TENSION

Full details of all units, circuits, and

components required are given in our new ’ A - -
| book “The Allz=Metal Way, 1030," 40 Fhe Westinghouse Brakf: and Saxby Signal Co., Ltd.,
' pages of valuable information regarding 82, York Road, King's. Cross, London, N.1.

A.C. mains operation.

Send 3d. 'stamp for a copy. Telephone : North 2415.

A53  ddvertisements for ** The Wireless World ™ are onlv accebted from firms we believe to be thoroughly veliable.

WW\W. americantadiohistorv.com
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(AN,
CH_|'.|_\,3
oy yyyyrererd
TRUETONE
CABINET

Specially made for

MOVING COIL
& DYNAMIC
SPEAKERS

RassslanssenssnnssseseInene
.

24 pp. Catalogue
please !

I R A s 0 EPR g

Construction of this fine cabinet uts sides and top are
in ong piece) ensures tone being completely free from

resonance.  The result is exceptional purity of

reproduction, Inside dimensious : 1
3} 15" X 11". Marvellous value 381-
at only . . . {
Visit our Showroomns and see for yoursdlf.

We shail be pleased to send you our 24 - page
Catalogue free.

CARRINGTON MFG. Co., Ltd.,
24 Hatton Garden, London, E.C.1.

'Paone: Holborn 8202. (Factory: 8. Croydon.)

Name

~

Address. ..

TassaamzaIEEsssseEAzaRERNS
A

W.w.

0 6578

BY TAKING IT FROM
THE L.T. ACCUMULATOR—

WILNES

See
Editorial
Report—

WIRELESS
WORLD,

MANY Oct. 22nd,

3 1930.
HIGTH— oo TESTIMONIALS—>
ENSION- “asavananBanaaa
5 HE Unit consists of indestructible
iS. FED Tnicke[ iron cells which are kept
AUTOMATlc' chrm;edI zutamn;]tically frlom the L.;r.
> > d 4 accumulator—thus supplying a steady
ALLY and ample strcam of H.T. Current.
The L.T. Accumulator will require
very little more charging than formerly.
It seems too good to be true—but never.
lhcle.ss. itis. Absolutelyabolishes H. T.
worries. The * Alklum * nickel and
iron plates are entirely free from the
trouble customary with lead plates.
Sulphation isimpossible, and cells can- -
Lot be damaged by any 1ate of charge r
2 or discharge. Will suoply 40
milli-amps per hour,

WisiteTo-Day for Full Particulars :~
MILNES RADIO Co.
Cottingley Bridge,
BINGLEY — Yorks.
'Phone : Bingley 500,

-

dussanavssunnassuas,
Psassssusrassusessen

120 Voits
Unit

LOW= "
_ TENSION
£4-5-0

A'csuy:uLAvon.

LN It requires the accuracy
" and sensitivity of a Weston
$ Mil-Ammeter to tell you
i exactlyat which particular
stage in your receiver

distortion begins.

Try itin your H.T. leads
inturn. Should the needle
kick strongly either back-
wards or forwards when
signal strength varies, it
indicates transformer dis-
tortion, over-saturation of

?0 TR the valve, incorrect grid
 bias, filament temperature
: or H.T. Potential.
@ ﬁ g?@ RT!@N A Weston Mil-Ammeter
F 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,
uniform accuracy and
unvarying reliability,
Weston Mode! 505 Mil-Ammeter

Price 35/« mnovement. Price
CO«, LTD., ‘3 R. lgul)i)l }Sell;d 1jpr
159, Borough High Street, London Bridge. S.E.1. 1 ist
15, Great Saftron Hill, London, EA‘?'I' J.flnpjw“ollg}:l,gb”. 3 F.'Ora'r‘m.‘ “ Readirad, Sedlst.'! post free.
Mention of ** The Wireless World,”' when writing to adyértisers, will ensure prompt attenlion
WWW amerieantadiehistorvz.com » Sl o Th dee 1 ARG SR

!'

i

The Super Cone

0 N A x Loudspeaker Adaptor.

Sounds the death~knell
to Chattering /

You will be amazed at the added purity of your
reproduction.

By tightening the front nut the chuck grips the -
reed at the back of the cone, thereby ensuring
perfect union between reed and cone and definitely
preventing chattering. - Fits any size unit.
Supplied with specially lined washers.

The “Tonax ” Adaptor assures
that every sound impulse re-
ceived by the reed is passed on
to the cone without loss.

GARRATT STORES,

Wholesale Dept.,
193, Garratt Lane, V_Vandswgrth, S.W.18,

READI-RAD
SWITCH

A push-pull on-and-off switch of excep-
tionaily ‘clean” design and robust
construction. Specially designed to main-
tain constant contact and'smooth 1 od
L]
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Make your own
records

Ilere h an opportunlty in make permacent
’ of your children’s volces,
| mu-it-l talents, greetings acd messages of your
| reiatives and friends or of your own vuice. The
records are made by 4 simple device connected
ap to your radlc set and gramophone, Com-
plete spparstua, with six double sided records,

PRICE £4.12.0

Ezire reeords 44, earh.
i Partr may be bought separataly.
fivesrcoauive, FAITHFUL REPRODUCTION.
PERMANENT, ENTERTAINING.
Write for full detaily and deseriptive lraflet, explaining the 1ecrel of
thiv wonderful Aoma recording drvice (o e

CAIRNS & MORRISON, Ltd., 33 Percy St., LONDON, W.1
Tolephons - Museum 6584.

et

BimrLe.

For all Things
WIRELESS

Consulting and

RADIO SERVICE
112 Hope St.Glasgow ™

Receiving Sets,
Components and—Service !

HOWATS

Battery A.C. Eliminator

This Eliminator has been entirely re-designed and
embodies many new improvements including
Harrods’' own special Rectifiers covered by pro-
visionai patents. Two Rectifiers are used giving
full wave rectification, the averagelifeis two years,
if refilled, and the cost of renewing is 1/3d. each.
The output of 125 volts at 20 milliamperes, is
provided with eight different voltage tappings.
Assembled in a Walnut finished nmjoulded
Bakelite Cabinet measuring 10 ins. x5 ins. x 5 ins.

price $2,10.0

HARRODS LTD LONDON SWi

Dependable

Resistances
ELECTRAD

ADJUSTABLE
SLIDING
CLip

You can overcome 41l your resistance troubles i yon
apecify Klectrad when purchaciug and ensore that
only Electrad units und vot ititations are supplied.

Truvolt fixed resistances constructed of Nichrome
X ;‘.4 Wire on nshestos cord and Isolautite tube are

\ ¥ thoroughly dependable units, and ean be relied upon
to glve lasting nnd satisfactory service. Three dix-
tinet sizes of Truvnlt fixed resistances are avallable,
exch unit being provided with a eliding clip so (hat
resistunce may be varled I desired.

Type B. 2° long rated at 25 watts.
100-7,500 ohms. 3/6 cach.
3/

£,600 ohms. / "
11,000-16.000 ohms. . 4/3
< 20,000-26,000 ;. 4'9 ..
It will pay you to  \\ 30,000-50,000 Y 5/ »

get the new Eiec-

trad Catnlogue des- Type C. 47 long rated at 5O watts.

ortbing the com- 100-5.000 vhms. " 5/3 eqe
plete range of Tru- 2,000-E,000 ahgns. O
volt variable nnd 10.000-15.000 " 6/~
fxed  resbitancc, 10,000-50,00 . 76 .
grid resletore, Roy- hms, .
nity potentio- 100,002 .8
}ueteu nzd 7 the Type D. 8° long rated at 75 walts.
e A 100-5,000 ohmws. 7/ ench.
o 7,000+10,000 olimix, 76 ..
coulplcd amplifiers. 15.000+50,000 8/6
Writs for your copy 0 ]
oy L8 Tree. 100,000 oLms. 11/8

THE ROTHERMEL CORPORATION LTD.,

24, Maddox Street, London, W.1,
‘Phone : MAYFAIR 0578/9.
Continental Sales Office :~—
27, QUAI DU COMMERCE; BRUSSELS, BELGIUNM.

DIRECT TO ALTERNATING CURRENT
CONVERTERS.

FROM 80 WATTS UPWARDS.

PRICE, 50 to 100 WATTS, £10-0-0.
In order to show
construction, end

shields removed.

LANG & SQUIRE

LTD.,
WALES FARM RD.,
ACTON, wW.3.
‘Phone ; Chis. 0493,

Send for Lists.

“ The Wireless World '

Advertisemaeiils for

N 55

< 0 owwwoamericanradiohistopZ.com. .

REDFERN'’S
EBONITE
;. H.F. Choke Former

A first-class quality Former
that worthii upholds the
reputation of Redfern’s for
high-grade components at
moderate prices.
For Baseboard BMounting.
Base can be removed [or
Mounting Horvizonlally.

\pu‘([ication Jor Winding.—
In each slot wind 162
tunu of No. 36 SWG,

Vire.

REDFER‘{ S RUBBER WORKS Ltd.
Hyde - - Cheshire l

“ are only accepted from firms we belicve to be thoroughly reliabls.
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in these |

columus is :
12 words or less, 2/- and 2d. for every
additional word.

Each paragraph is chargel separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertisers
as follows on orders for consecutive insertions, provided a
contract is placed 11 advance, and in the absence of fresh
instructions the entire ‘‘copy ” is repeated from the
rrevious issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; b2 cousecutive, 15%,,

ADVERTISEMENTS for these columns are accepted up

to FIRST POST on THURSDAY MORNING (previous
to date ol issue) at the Head Offices of ‘‘The Wireless
World,” Dorset House, Tudor Street. London, E.C.4, or
on WEDNESDAY MORNING at the Branch Ofices,
18, Hertford Street, Coventry ; Guildhall Buildings,
Navigation Street, Birmingham'; 260, Deansgate, Man-
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 rizat to reiuse or w.thdraw
advertisemoats at their discretion.

Postal Orders and Cheques sent in payment for adver-
tisements should be made —— & Co. Davable to ILIFFE
& SONS Lid.,and crossed . “"" Notes being
untraceable if lost in transit should not be seat as
remittances.

Al letters relaling to advertisements should quote the
number which is printed at the end oi each advertisement,
and the date of the issue in which it appeared.

The proprietors are not responsible for clerical or printers®
errors, although every care i1s taken to avaid mistakes,

NUMBERED ADDRESSES.

/ : Receivers for Sate.—Contd.

WITHOUT FEAR— . .

X | PIITLIPS 2511 Electric Receiver, d-valve, 240 volts

i Send your material for credit— £21; Philips 2013 moving coil LS., £7; set an

where .radio part exchange began. speaker complete, £26; H.M.V. No. 163 gramophone,

A service ruled only by econcmies, mabogany, £18.—Saul, 8, Ansdell Rd, S. Ansdell,

above bargaining or petty gain: Blackpool, (1944

' ( Particulars from the Secretary, 15-};;.?]32 Ey:’."]ym:" Fo".{;l Rigbyl%nd Woolfenden

¥ oabinet, ighes possible nali compo! ts.

HONOR OMNIA APPLEBY'’S, Mazda valves (new).—Fulton, 40, Kirkland 8t., Mother.

/ COMC IO WY Chapel t., Marylebone, London | | Well [2052

I SUPER RGOLA Senior Kit, complete less panel, for

- SO deposit. —Bourne, Kabul, Hanklnm,

— Westham, Sussex. [2U51

For the convenience of private advertisers, letters may be |

addressed to numbers at “ The Wireless World " Ofhce.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
o the advertisement charge, which 1nust include the
words Iox 000, c/o * The Wireless World.,” Only the
nupnber will appear in the advertisement. All replies
should be addressed No. ooo, ¢/o ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4.
reply to Box No. advertisemenls are warned against sending
remltance through the post except in regislered envelopes ;
s all such cases the use of the Deposit Sysiem is recommended,
and the envelope shonld be clearly marked '* Deposit

Department.”
&~ DEPOSIT SYSTEM.

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

The time allowed for decision is three days, counting

Readers who |

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 instnicts us to remit
amount to seller, but if not, seller instructs u$ 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 |

transactions over £10 and under {50, the feeis 2/6; over
£50, 5/-. All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.s, and cheques and
money orders should be made payable to llifile & Sons
Limited.

SPECIAL NOTZ.—Readers who reply to advertisements |

and receive nd 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.

RECEIVERS FOR SALE.
JCOTT SISSIONS and Co., Great Britain’s Radio
k. Doctors.—Read  advertisement nnder  Miscel-
laneous. [0264
IRE a McMichael Portable Set, by day or week,

-~ {rom Alexander Black. Wireless 1octor and Con-
sultant, 55, Ebury St., 8.W.l1. Sloane 1655. [0328

\'I‘R.\IGHT Five lortable, makers’ 12 months’ guar-
antee; 8 guineas, complete.—Mosby, 507, London
ShefHeld, [1169

IIQUSANDS of * Wireless World ” Readers are
Building the Band-pass Three. See advert. under

Coils.—Groves Brothers. {2003
PHILIPS 4-valve A.C. Mains Receiver, 210v. 50c.,
perfect condition, £25, or nearest offer; Philips

speaker, type 2007, £3.—Box 8037,
World.

/6 The Wireless
[2054

Mention of ' The Wireless World,”” when writing to advertisers, will ensure prompt atiention.

ETS rOLD|

o

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 tnake which
we will supply. We gladly offer you, free, our expert
advice in the choice of a new instrument. Just send
us a card giving particulars of your prasent radio set,

or gramophone.
Gramophone

DRAZI N Spectalists.

59, HEATH STREET, HAMPSTEAD, N.W.3,
Tsleplone : Hampstead 8714.

Radio and

portable set, £12; Aeonic 5.valve portable set,
. Veltone 5-valve portable. set, £6; Epoch 66E
moving coil speaker unit, 6-volt fleld, £3/10; 2 Mar-
coni P.X.4 valves, 15/- each; 2 Marconi, 1’625 valves,
5/-; all slightly used; reasonable offers accepted. —
Atherton, ’ensby Rd., Heswall, Cheshire. [2047

B.T.E R.K. Senior (A.C. mains) Moving Coils and
Last Stage Amplifier, pedestal cabinet, perfect
condition; cost £45, accept £20.—Morgan, 24, Phmnix
Lodge Mansions, Brook Green, W.6. Riverside 2[176.
20486

1 30 Kilomag Tour, built to original specification
in Ritherdon metal cahinet; £16.—B. V., 10,

BRANDESET IIT B, with valves, £7; ye 25 5-valve
£7

| larsifal Rd, Hampstead, N.\V.6. {2041

26 Receiver, mains, Selestion speaker; offers.—
] May, 31, Montague Av., Hanwell, \W.7. [2037
'MEEAVOX Chassis, complete, valves, accumulators,

1 12; Exide H.T. charger, £2; Ediswan L.T.
charger, 25/-; Baker 6v. M.C. speaker, £3; Marconi
ditto, £3; valves, P.M.4, 1’,M.24, Philips 506K, half
brice; all abgve guaranteed perfect.—Anning, Valley
Jrive, Ben Rhydding, Yorks. [2035

TS!
free copy of

1 Ca!aloqle
I useful cir-

CIRCUI

ght for your

Write Uy illustrated 193

our fully i

i i u severa :
Wh’l:h ':lwev:hiyc: this bD:lul:l:d PZ ‘el A
ot i e used.
;(otary Switch can bl

g circmt

Jeadin J
's‘:)eecify'mg this switch.
Without terminals 3/~

THE BENJAMlN
ELEGTRW L:D“:
ant,

i% Road, Totten
Tt 'l‘otl‘el\\u\m 1300.

N,17.

METAL CABINETS

For * W.W."” E.M, 1V, Kilo Mag IV and Record I'I, QOak Base
and Finjsh. Sealed with Brass Gauze as speclfied.
PRICE 57/6 each,

8ultable Cabinets from e -

Btandard Boreening Boxes from .. o A
Coils, Escutcheons and Dlals for above,

RIGBY AND WOOLFENDEN, ROCHDALE.

T'el. 2048,

£2/8 cnob,
4/- each.

WWW.americanradiohistorv.com: 1.«

JILVER Marshall 7-valve Bet, 4 sereen grid det.

power and superpower, extremely selective, band
pass filters. several spare yalves, £15; Regentoneo
eliminator, 3 variable. 1 fixed, £5; 200v. A.C, all in
pérfeet order; demonstration by appointment.—Colonel
Kennard, 2, Adelphi Terrace, W.C.2. Temple NBar
1364, 8 a.m. to 4 p.m. 2 {2034

EW _ Kilomag Four, working sati factory, Berclilf

-\ cabinet, Wearite coils, added Fé;mnti pull-push,

with Mazda '2-volt valves: £10/10.—Newton, - High-
croft,” Stanneylands Rd., Wilmslow, [2031

PYE.232 2-valve Bet, with Mullard valves, shop
soiled only; £2.

.T.H. 2-valve Set, with valves, as new; £1/10.—

Vautier, 234, Brixton Hill, S.W.2. (2029

CMICHAEL Super-range Portable Four, very little
used, perfect condition; £15 or npear offer.—
Addey, ' Ramzon,” Cuckoo Hill Rd., Pinner. [2074

Mcl\llCIlAEL Super-range Portable Screen Grid
Four, latest model, new condition; £16/10,—5:

Rugby Mansions, Addison Bridge, Kensington. Ful-
ham 4302. [2076
4-VALVE Set, 5.G.. Anode bend detector, R.C.

coupled to L.F., transformer coupled ta super

power, choke filter output, best components, fully de-
coupled, £10; also Met-Vic or Ecko eliminator, 200v.
60 m.a., £5; suit experimenter.—Burbridge, 79, Kings.-
hall Rd., Beckenham. {3404

McAlIL‘IIAEL Super.range Portable Four, as new:
£18 or near offer; delivered free any part of
London.—Reply Box 8048, ¢/o The Wireless H‘ar[ld.
2096

VERYMAN FOUR, complete, also wet AT, in
mahogany pedestal cabinet. Marconi cone and
moving coil speakers, Phillips trickle charger; lot £12,
or nearest offer.—Box 8047, c/o The Wireless Warld.
{2095

EN’I‘HUSIASTSI {—Superheterodyne kit: McMichael
clock nnit complete, set of Mullard 2-volt valves,
0.0003 and 0.0005 Lissen variables and dials, potentio-
meter, €tc.; owner building band-pass superbet.;
£4/10, or separately.--Ilouldsworth, 2, Pemberton Ter.
race,, Cambridge. [2059

IBERTY Heterodyne Wavemeter, 250 to 3,000
metres, extra valve and tuning charts, 50/-; Viec.
tor Three 3.valve receiver, complete valves, 50/-;
1929-30 McMichael Sereened Dimic Three, battery
model, complete. valves, as new, £15; seen by appeint.
ment.—Bpice, 20, Dacre Rd., Eastbourne. {3102

ELECTOR Portable 33.guinea Attache Case Model.
condition new, perfect working order, makers’
guarantee; also Phillips 450 chargder (110v.); what
offers*—Gallagher, 3, Upper St., lslinglon, N.l.[zo P
8

-VALVE All-Mains Receivers, no batteries required,
6 pguineas; Marconi A.C. eliminator, £2/10.--
Brooks, 3, Anselm Rd., Fulham, (2069

5-VALVE (irebe Neutrodyne, complete with power

ful eliminator and L.T. battery, wonderful results
on frame or outside aerial; £18.—Mack, 58, Thornton
Av., S.W.2. ‘Phone: Streatham 2454, [2057

-
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Receivers for Sale.—Contd.

YOUR 010 Receiver or Component Taken In Part
Exchange for New, write to us before purchasing
elsewhcre and obtain expert advice from wireless en-
gineer ol 25 years’ prolessjonal wireless experience;
send « list of components or the componenis them.
sslves, and we wlil quote you by return post; thou-
sands of satistied clients—Acientific Development Co.,
57, Gulldhall 8t,, Preston. [o226

ACCUMULATORS—BATTERIES,
10v. Exide W.J., 2/8 each; 2 6v,

22 Totax, 26/- each.—Birch,
S.E.15. Boen evenings.

ACCUMULATOR HIRE,
ON‘T Buy Dry Batterles,

60 actual
3’0, Limesford Id.
{2079

{pln our service; we keep
you continuously supplied with fully charged
G,A.V. high tenaion accumulators, by regular ex-
chunges, anywhero within 12 miles of Charing Croes,
for less than the cost of unreliable dry batteries;
nothing to buy--no deposit, payment on cach delivery
or by quarterly subscription; if your dry batteries have
been In use lor one month
anteo that accumulators will give better and more selec-

tive reception; we 'also give the same service with fow l

fension secumulntors or maintain your ewn atl equally
ndvantageous terms from the smallest portable size
npwards; over 10,000 satisfied users.—Write or 'phone
ww to London’s largest, most efficlent and cemplete
wireloss accumulator service, for thelr interesting folder

12, post free.—Radio Bervice &Lon(lnnl Ltd., 105,
Torrlano Av., Camden Md., N.W.5. 'Phone: North
0823 (2 lnes). [1466

CHARGERS AND ELIMINATORS.

HILIPSON’S Safety H.T. Supply Units aro JFamons
for Rellabliity and Milent Working.
Ul New Prices Again Make Them Famous for
Value; for D.0, mains model 1).0.4 gives 120v, al
16 m.a., 27/6; D.C.5. 160v, at 256 m.a,, 1 fixed, 2 var.
tappings, 35/-; for A.0. mains model A.0.7, 120v. at
20 w.a,, 523*; A.0.5. 150v, at 30 m.a., 1 fixed, 2 vis
tappings, £3/17/6; A.0.6, for 26 cycle mains, £5
HIYIPSON'S Halety U.P. Supply Units aro Guar
snteed for 12 wonths; write for our bLooklot,
4 Radio Puwor.”
INLIPSON and Qo., Ltd.,, Radio Enginoers, Astiey
Bridke, Bolton. 'Phone: 2038. ’'Grams: Safety,
MBulton, list. over 50 jeors, (0318
FVANTALUM and Lionium for A.C. Rectifiers, biue
Jrints for fnexpensive IL'f. nnd L.T. chargers
Llnckwells Metullusgion! Works, Ltd.,, Garston, Liver.
ool (1209
YHREBTER BROB.—AIll types of inaing translormer
~  and oliokes to any specification.—Chester Bros.,
495, Cwindridgo Nd,, London, £.2.
THERTER BROB.—Type V3 2204220v, 35 nna., 3v,
1.6a.,, O.7.,, av. qa, C.T., 27/86.
NESTER BROS.—Type W.10, for dI'T'., 3 or 4, out-
pstt 135v. 50 m.a., and 4v. dn, C'I.; 23/6.
CIII'ZH'I‘F.M BROS.—Smoothing chokes, constant in
duntance, typo O.B.2, 45 heurys, 25 m.a.; 15/
CIIESTER BROS.—Wrila for lists oF stapdnard
models, Pleaso note chango of address. (1477

1AVAGE'S Bpocialise in Wireloss Powoer irom tho
Mnlns; relinble npparatlus at reasonable prices.

AVAQGIT8 Translormor Laminations and Bakelite
WBabhinsg; intending home constructors shauld write

lor ilav.

SAVAOE'S Reliable 8moothing Condensers, 1,500

volts D.Q. tost, 1 mfd, 2/-, 2 infd. 3/-, 4 mld. 5/3;

500 ‘volts D.O. test, L mid, 1/6, 2 mid. 2/3; 4 mfd.

3/9.

q,\VAQE‘S Power Chiokes lor the Power Pentode Two,

&Y  gmoothlng L.0.36G, 18/-; output L.O.36P.G.,

19/6; Mauvy other types available, write for list,

JAVAGE'S Mains Transformers for tlthow Westing- |

house Units; piloase write for
S AVAGE'S Now Koreign Listeners’ Xour Equipmbnt

Pranstormer, N.¥.L.4, “33/.; smoothing choke,
(032G, 20/-; output choke 03240, 20/-
AVAGE'S " Wireless World” Four

F.t%llpmcnt
mains ternnaformer, W.W.4, 34/-; smoothing and
biss chokes, type W.W.4C, 16/- each; ceotre tapped
autput choke, L.O.36P.G.. 19/6.
SAVQ()E'S Mains Transformer, B.T.4, 500-0-500 volts
120 w.amps., 7% volts 3 nmps., 6 volts 3 amps,

4 volls 2 siAps., 4 volts 1 amp., 4 volts 1 amp, all
seutiv lnppmr specinily developed to Incilitate auto-
matio bias in all stagos; 57/6.

AVAGE'S Maine Tronstormer, V.T,37, 350.0-250

volls 60 m.amps., 4 volts 1 amp.. 4 voltr 1 amp.,

4 voits 3} amp., 4 volts 2 mnps, all centre tapped, n
useful justrument Inr modern recelvers with automatic
binn in every stago; 35/-

SAVAGE'S Malns Transformers and Power Chokes
. aro carciully constructed from first clnss materinls
with an oxceptlonaily generous margin of safety: they
aro Inlly guarsoteed and may be purchased with con-
fidebee.

AVAGE'S Have Moved to Larger Premises; plense

wwte naw address: 292, Lishopsgate, London,
a‘..o.z.' J ‘Tclcphouc: Dishopsgnte 4297, {1784
EGKNTONE W.1 Eliminator, 200-250 A.C.. out-

R

#3/)
AS7

ut 200 volts 50 milliamps, In perfect condition;
(?.uiuu. Elmbank, Friern f.nnu. NIl [2084

or more we definitely guar- |

COLVERN

COMPONENTS
FOR THE *‘WIRELESS
WORLD

4 TGSC Coils,
9/6 each

4 Screens, Type
CCS, 3/6 each

WIRE WOUND
COLVERSTATS

1 Colverstat 40 ohms 2/
' 1 Colverstat 15,000 chm= 8/6
1 Colverstat 25,000 olums 2/6
1 Calverstat 35,000 ohms 2/6
1 Colversiat 20,000 olins
contre tapped. ... .
1 Colverstat 40,000 ohiny
centre tapped
1 Colverstat 15,000 ohms
tapped 5,000 ohma. ... 378
|

|

SNNIA0I,
e ———

lVARIABLE
|GOLVERSTATS

I
1 Variable Colverstat

| 25,000 ohms .... 5/6
| 1 Variable Colverstat
50,000 ohms .... 5/

COLYVERN

~ LIMITED

Mawney's Road, Romford

FOURﬂ

Chargers and Eliminators.—Contd.

.T. Eliminator Kit, incorporating Westinghouse

H.T.5 rectifier, kits consist of tramsiormer, choke,
Westinghouse rectifier; required condensers, resistance,
safety plugs and scckets, and baseboard; output 20
milliatups at 120 volts, 47/6, post free; metal casc
for same, 3/9 extra.

ELI‘MIN.&TOR Kits, transformers, choke, condensers,
valve, valve holder, resistance, terminals; 36/-;
Dost. iree.—Fel-Ectric Radio, Garden St., Sheﬂie}%.o o

ESTINGHOUSE H.T.3 Rectifier, nearly new
2/6.—Chapman, Trillick, Ground Lane, Hatfield,
Herts. {2045

PHILIPS Trickle Charger, 215-230v., 30/-; Philips
eliminator, A.C.. 220v., 60/-; Lotus mains and
| battery relay, 12/-, all in perfect order.—1loore, Old
Rectory, Monks Risborough, Bucks. {2043

IRADIELLE D.C.100  (200-250 1.C.), output 200
volts, 100 m.a,, and 2 variable tappings; cost

|£9/10, sell £3; brand new; sent c.0.d.—Priestley, 8,
Grogvenor Gardens, Muswell Hill, London, N,10. [1969
‘ EXDERSON H.T. Hliminator, 240v. D.C. maiuns,

fixed and variable outputs, 18/-; also Regentone

| combined H.T. eliminator I.T. c¢harger, 230-250 A.C.

l;l;]amls. 90/-, cost 117/-—Box 8050, c/o The Wireless
orld.

MAI{VE]SLOUS Value, can you beat itP—Elimina-

tors for H.T. and L.T., {rom A.C. mains, alz.v
voltage, Model 1, H.T. 120v. at 20 m.a.,, £2/16/6;
model 2, H.T. 200v. at 35 m.a., £3/10; model -4,
H.T. and L.T., 120v. at 20 m.a. and 4v. 3a., £3/6/6;
model 5, H.T. and T.T., 200v. at 35 m.a. and 4v, 3a.,
£4; all with variable tappings, safe, silent and guar-
asnleed; nou extras.—Hill’s, 25, Byron Gardens, SlEtton.

20

Surrey.

MAINS Trapsformers, 240--240 80 m.a.,, 4v. 5a.,
dav. 2a., 25[-; special transformers and chokes
made in 24 hours; trade enquiries invited.—Challis,
22, Park Rd., Rughy. [2064

RYCE’S.—Mains transformers experienced can-
structors recommend, iype A.3.64, 250-0-250v,
60 m.a., 4v, la. ‘C.T, 4v, 3a. CT., 6v. la, CT
price 24/6; post 1/-: guaranteed; write for lists,—
Bryce’s, 54, Dawson St., Bury, Lancs. [2061

' CABINETS.

IGBY'S Cabinets.—Table models in solid oak and
mahogany; from 11/6 to 71/-.
DIGBY'S Cabinets, fitted with Radion or Resision
ebonite if required.
IGBY'8 Cabinets.—Pedestal model, with separale
battery components; from 56/- lo £12.
DIGBY'S Cabinets Made to Customer's QOwn Designs.

D.IGBY'S Cabinets,—Write lor new 16-page art cata-
logue.—I". Dighy, 9, The Oval, llackoey Rd., E.2.
‘Phone : Bishopsgate 6458. [0128
CABINE’I‘S for All Requirements.—TF. W, Ramsey,
63, Shaftesbury St.,, London, N.1. Clerkenwell
7139.
I{AY‘S Cabinels.-~Exclusive practical models in
radio and radiogram cabinets, 50% cheaper than
elgsewhere, used and recommended by the most dis-
tinguished and discriminating radio experts; a range

of 60 designs to select from; ijlustrated price lisls
frce.—H. Kay, Wireless Cabinet Manufacturer, Mount

Pleasant Itd., London, N.17. 'Phone: Walthamstow
1626. {1789
RTORAFT Cabinets, illustrated list free; radio-
grams, from 78/6; uubeatable- value.—Artcralt
Works, @Grant Rd.,, COCroydon. Established 1925.
‘Phone: 1981. {1814

COILS, TRANSFORMERS, ETC.

RANSFORMERS and Chokes for Baltery Llinina-
| tors.—Chester Bros.,, 495, Cambridge Rd., Lon-
don,

E.2. [9706

i 600 and_ 1,000 ohms Decoupling Resistances,
| specified for thd -largest and most important
" Wireless World ' receivers; 1/6 each, post free.—
Groves Brothers, St. Mary's Piace, Shrewsbury. [1732

|. BAND-PASS Three Coils, 30/- set; slotted formers

for winding, 8/6 set; grooved primary supports,
| 2/- set, all post free.—Groves Brothers, St. Mary's
| Place, Shrewsbury. f1904

RANSFORMER, 300-300, 3.75-3.75, 6v. at 2 amps.,
C.T.. 4v. at 5 amps., C.T., new,.130 millidmps. ;
£2/15; choke for above, 5/9.—Booth, 139, Middlewowm!
Ra., ShefReld. {2032

AND-PASS Three Coils, 47/-; Band-Pass Fow,
70/-: Regional One and Baad-Pass unit, coils,
17/6 pair; ANl D.C. Three, coils, 32/6; D.C. Foreign
Listeners’ Four, ganged colls with links and conden-
sers. 52/6; coils for all * Wireleass World "’ and other
receivers; complete lists post free; trade supplied.-
S8immonds Bros.. The Original and Best Coil Manufar-
turers. now nt 38, Rabone Lane, Smethwick. [1627a

E. C. WIRELESS for “W.W.” Coils.—See under
Miscellaneous, [2065

Advertisements for '* The Wireless World = are only accepted from prms we believe to be thoroughly reliable.
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5| Coils, Transformers, Etc.-—Contd. 1

COILS_.»" Wireless World ” Four, complete, screens,
switches, . 52/-: Band Pass Four, 25/-; Band

c L I x Pass Three, 37/6 per set: c.0.d.—8mith, 3, Park

{ . Parade, Harlesden, N V.10 2071
Aids to Perfect Contact. | srmde totexdeliy t

DYNAMOS, ETC.

XACTLY as New. -Mortley 12r 10a., 1,000v. 100
m.a. motor generator, flawless, ball bearing, en-
closed, cost £26/10, accept £10; Peel-Connor an-
nouncer’s microphone, with 50-1 transformer, cost £5,
unused, 45/-;-Weston 309 0-25 milliammeter, sapphire

WL

T

1
T

RGO

LT L T

DIARY .

RING TERMINAL

.

N bearings, 2lin. dial, 30/-—Matthews, *¢ Claremont,”
0. 5. Pat. 'Tudor Av., Chelmsford. {2088 <
il"ll(;dperi;ectl fﬁtlﬂe{l‘t forkpermanent contact. WO ot a ¢ by L Blectiioal
€ad-coated for .. T. Nickel-pl ted otary Clonverters Y Lang ectrica 0.
| use.  Insulators, red or b]ag)?;eer{g;ag\f;irgll' T Hendan, ‘input 110v. A.C., 50c. OusDuE; 500": FRAGEAFY

! plain. N.C. 300 m.a., £5 each.—Below,

NE Ditto, input 230v‘ A.C, similar output; £5.—

S A TR A

i Below.

{ ] 1R N DITTO, input_ 230v. A.C., output 600v. D.C., 250

| = - m.a., £5.—Below,

1 “+ SPRINGSCREW '* WANDER PLUG wo Détto.. input 70v. 1).C., output 500v. 1.C., 300

No. 8. Pro. Pat. Reg. Des. 8.5 £4/10 rachpbeloe:

{§ Givesstrong spring contact. Has self-cléaning ITTO, input 100v. D.C, similar output; £4/15.-
surfaces and Solid End. Non-collapsible. Below. .

I ljorlzorltal vertical or special short insulator. DIT'I‘O. input 100v. A.C., output 240v. bD.C., 600
Eungraved or plain. 2d, m.a.; £4/15.-—Below. A

TWO D.T.H. Motor Generators, input 200-250y.

D.C.. output 730v. D.C, 140 ma. in mota “THE WIRELESS WORLD”
cages jaofeachisslielow: DIARY FOR 1931, now in its
N EWTOXN Motor Generator, input 230v. A.C.. out- . : .
1;,“3”530,,. D6 1,5?]0 v 16/ vol_ts}‘ﬂ/z “mﬂ’;' seventh ‘year of publication, .con-
3 volts amps, new coudition; £17/10.—Franks, 42, i
Se., Geo’r’ges’ St., Cannon St. Rd., London, E.1. tains 79 pages of fa'c.tsf ﬁgure.s and
: ‘L’hone: Toyal 8546. [2083 explanations to which wireless
! CLIX HOOK TERMINAL )
. amateurs constantly refer, together 1
i No. 4. Pul. l GRAMOPHONES, PICK-UPS. ETC. " 4 2 |
Ideal for speedy connection and sure contact. ' T.H. Pick-ups and Tone Arms, cranked. 22/5 sseh with ample space for memoranda i
o 3 JOUHL k- b a 3 2 3 P, Ay, |
{§: A5 coated Dlain. ‘A Red.or blacky | | B iena ik list.~G2VM, 274, Bridget St. fughy "’ and notes relating to individual
: . g 1834 i
i LOOK FOR THE CLIX SHOWCASIE : RAND New (Celestion Woodroffe .Pick‘up;[ cosl;l sets anfl other l'a.(]lo matter§. The
i ON YOUR DEALER'S COUNTER. i 44/4, accept 27/6.—Tetley, 9, Prince Walts Ter. only Dia bublished compiled by
ER; . ; race, W.8 {2092 | y Ty 1 P \
| 2 S . » ] 4 v 3 »
LIEJCITRIO L.INX LTD., | 'WOODR[‘TFE, Phonovox, Bowyar Lowe and- other the staff of *“ The Wireless World.
254, Vauxhall Bridge Rd., S.W.I, 1 l slightly used pick-ups at less than half price;
it — . e ) many other used components cheap from Godirey, 4.
— : I High St., Hampstead. [2090 !
. . : PRINCIPAL CONTENTS y
| VALVES. { . . -
. Symbols in common use. Useful Formule
‘ AMPLH-‘IER Valve.—If you require power you can- | A series of Abacs. Copper Wire Tables
A not do better than one of thesc (or miatched in Conversion Tables: Symbois used in Wireless
| pairs if required). Diagrams. Typical wireless Receivers, with !
f ILAMENT Volts 6, plate ‘volts 400 (maximuni) circuit diagrams. Coils and H.F. Trans- E L
grid bias 84 volts (approx.), impedance 800 ohms, foriners.  Summary of Amateur Licence
amplification factor 3.8, mutual conductance 4.38 Regulations. Broadcasting  Stations of

m.a./volts; price now reduced ta, £5; see article © The Europe. Principal Shortwave Broadcasting

Wireless World,” 24th July, 1929, then send to North Stations of the World. National prefixes of
l{:on'(‘lont Vul{e g"’" ]',“l-é 224, Cazenove Id., “ot"ki’ Amateur Stations. Morse Code, Inductance - !
sewington, London, N.16. (034 of coils wound with ten turns per centimeter, 4
3 Val ta. Practical ints and Tips,
4 LOUD-SPEAKERS, AR e © ST e '

'BAI{ER'S SELHURST RADIO 36-page Booklet,

 Sound Advice 15 Yours for the Asking”; write Strongly bound in leather
now for new. edition; ree displayed advertisement on cloth, peneil in binding
| page 31. 4 [0231 edge, round corners, gilt SN

edges, marbled end papers, Y
REALISTI(‘ Speakers. true to name, the greatest 190 pages, size 34 by 44 ins.
1 advance o pertection, not a cone or horn’ type:
write to.day for particulars; Itealistic chassis and
speakers demonstrated daily. —TRealistioc Speakers, 72!

| Penton St.. N.1; also 52, Broadwater Rd., Worthing.

{1296 : )
POCH 66, A.C. mains, 200350 volls, £4: |
[ LT 0PLE, 15/.-79, Rroadwator Ruc ot The
| aam. [2050

i o
PEAKERS.- You cannot got good results from any ! wrreless

unit unless vou use a well-made rigid cradle; the

famous Squire aluminium eratlle eliminates muffiing, . .wOrld
resonance and lLarshness, and enables any unit to work )
lat full efficlency; cast aluminium girder structure, 1

beautifully finished, and taking any unit; assembled t
complete with deckle-edge cone (7/4in. cone, outside
cradle 10!4in, depth 6in.); price 7/-; send P.O: and
| state make and iype of unit used.—Frederick Squire, |

The Iotus reaction Condenser has ilie
moving and fixed vanes interlcaved with
buakelite dises of the lhiglhest  possible
dielectric qualities.  This Condensér may
also he uscd for otlier purposcs, such as
scries ‘aerial condenser, ete.

Price from 4/9

From all Radio Dealers.

Ltd., Leswin Place, London, N.16. [2039
WING to Change Over from D.C. to A.C., adver-
tiser has Baker moving coil loud-speaker for dis-

| nosal, new February, 1930; cost £6/15, perfect, accept

£3.—''Fenwood,” Fastwood Rd., Leigh-on-Sea. (2038 N 0 w R E A D Y

R. K. Junior and Magnavox Speakers, 6-volt models,

z - i for sale at hall price.—Godfrey, 4, High St..
‘u’ ’ g Hampstead. . [2091 PRICE 1 /6 “'-‘
% J NELESTION C12, mahogany, perfect, used only with it
& : - ; filter; £3.—awling, 4, Talbot Rd., Higheate | . BY POST 17 i k
- 086 :
7 . - r 5 : : From all Booksellers, Stationers and
§ NSERS NDUCTOR Speaker, with chassis, as new; £2/2.— 6 D i e
REACT'ON COND E I 18, Bathurst Rd., Ttord. \ y [2072 Bookstalls, or direct frome the Publishers:

Write for illustraled Calalogue to
GARNETT, WHITELEY & Co., LTD., LIVERPOOL,

FERRANTI Moving Coil Speaker Chassis. (A.0. | ILIFFE & SONS, LTD., LONDON, E.C.4
mains, 200-240 volts), complete; cost £11/15 three W.W. g,

months ago, accept £7; guaranteed perfect.—E. G. Maw,
Kirkby Rd., Hemsworth, YorksRire. 'Phone : Hems- |
worth 82, (3103

Mention of ** The Wireless World,” when wriling to advertlisers. will ensure prompt aldention.,

i iohi com fe ~ Lt en il
e e WwWwW.americanradiohistorv
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.I r'}'he “Wireless World

Four Cabinet” as
specified :

Only a ‘¢ Kabilok’*’
Cabinet with s
quality of work-

' manship and
’
s

elegant design was
considered worthy
of housing this
modern and
up-to-date Radio-
Gramophone.

|
In Oak

1$6.7.0

Real
Mahogany

£8.2.6

With borings
in pane
ready for
] control and
bas eboard,
etc.

ORDER EARLY 70 AVOID DISAPPOINT-
MENT. DELIVERY IN STRICT ROTATION.
Send for [lustrated List of other * Kabilok

productions.
BATH

T N R R T e yye=———_—_="sr

W. & T. LOCK, Ltd.
UT. PETERS WORKS,

il

The Music Lovers’
Choice — Always !
‘2 BAKER’S

! Electro and
Permanent

Magnet
] Speakers are
the Finest
High - Grade
Speakers in
the World.

PO
S8PEAKER

e

L o ok o e ke e o e B R

DROP US A 4. ~ PAGE BOOK-
POSTCARD 7LET ON HOW
TO-DAY FOR £l 1‘:{”;;‘:5:;

YOUR FREE
COPY OF OUR
LATEST 32-

REALISTIC
RE PRODUC -
TION.

OFFICES :
89 SELHURST ROAD, S. NORWOOD, S.E.25.
WORKS & DEMONSTRATION ROOM :
42 OHERRY ORCHARD ROAD, E. CROYDON,

A59

'l Loud-Speakers.—Contd.

EPOCH Movingz Coil Speakers.

POCH.—Everybody who heard {hé Model 99 agreed
with the * Sunday Observer ™ that it was the
finest Speaker in Olympia.

EPOCH.
EPOCH. —Everybody who heard — who didn’t?—

agreed with the Iondon ** Evening News?” that
the Super Cimema Model was truly named.

| EPOCH. |

(EPOCH.—But those who managed to hear the new |
Mode! 101 (Domino) under fdair working condi-
tions will never forget it.

| EPOC}{.

‘EPOCH,s—They will mever rest until one ol these
Speakers is on théir sets.

POCH.
| EPOCH.—The npew 101
I]]J‘P()Q’H.—'.l‘lm new 101
EPOCH.-—The new 101
EPOCH,—The new 101

{3
{Domino},
(Domino).
(Domino

(Domino}.

POCH.—The greatest- advance .in the hislory of
energised Moving Coil Speakers:
EPOCH.
pew 101 cagnot, be adequately |

TPOCH.—The
B Qescrined. |

EPOCII.
POCH.—All standards of quality reproduction must {
bo revised. {
EPO‘ H.
| POCE. —Neve: 1
4 achieved.
EPOOH. :
POOH.—Never belore has such seusitiﬁty and power l
been obtained in a Home model.
EPOCH Model 101.—The speaker of no comparison.

Coil

Defore has su¢h clarity Dbeen

POOH.—Epoch Permanenl Magnet Moving
Spéakers; all modelg greatly improved,

E POCH.

POCH.~—First and foremost (he Cabinet Models |
€12, C13, and Cl14, prices complete from
£5/19/6.

N POCH.—These contain very 'powerful
magnet Moving Coil Speakers.

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

permanent

E POCH. |
JPOCII.—No drumminess; no box resonance, but
4 clear, sharp, marvellous reproduction.

EPOC}I.
EPONI. “Magnificent woodwork, Yery compact.

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

I POCH.—Permanent Magnet Moviug Coil Speaker
Units for portables; £3/15; ready for usc. |

E POCH.

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

Erocn. |

POCIL—Permnsnuent Magunet Super Spenkers; they |
are £6/12/6. |

EPOCH.—Remember. the famous 66 and 99 Speakers
are heavily reduced in prices.

EPOCII.—Tho 99 is also further improved in sensi-
tivity. : |

EPOCH Range of Moving Coil Speakers is the largest
in the world; a Speaker for every requirement.

EPOC]I.

EPOCII.—-Send for booklet 84, the most lnlerestingl
and useful publfcation on the subject.

EPOCII.

POCII.—8end for the 7 days' approval arrange-
ments. .

POCH.—-S8end for the TLP. terms.
EPOCH.—-CuU for & demonstration.

POCH RADIO MANUFACTURING Co., Ltd,
Farringdon Av,. E.C.4 (between Holborn and
Ludgate Circus). °'Plone: Central 1971 (3 !iues)[. "
1628

- : P
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AND ENSURE
PERFECT ORDER

Drum Dial, 8/6
With one Con-
denser, 13/~
With two Con-
densers, 17/8

A trufy phenomenal drum
(illuminated type),
with trimmer control

The lightest, \
lowest loss and dia!
most  efficient
Condenser ex-
tant.
Capacities :
0006

00035
00025
*00015.

b
N I 4
SR,

MIDLQG LInE
CONDENSER

Metallic
Contin-
uity

Tap.
.00015

Catalogue Free

GOLDEN SQUARE, w.1

Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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- _NEW

' COMPONENTS, ETC., FOR SALE,

PUBLIC ADDRESS

BROADCASTING & ANNOWUNCERS'

MICROPHONES

The Ideal Instruments tor addressing an audience out-
of-doors or indoors through Loudspeaker (via Valve
Amplifier or L.F. Stages of Wireless Set), for Announce-
ments through tions of Gr Pick-up for
relaying Speech and Musical Entertainment to any dis-
tance, and for Home Recording of Gramophone Records.

Powerful Loudspeaker Reproduction with Perfect Purity.

( Hand Type.
HIghly distance-sensitive, yet guaranieed entirely
free from distortion or micropbonic notses, absolutely
sllent background; far superior to ordinary Miero-
phone Transmitters; for use with Valve Amplifier
or Wireless Beb at Open-air Meetings, Sports Groucds,

1 Qarden Fetes:. in Cinema, Theatre. or Dance Hall
‘ / Operates from 2-volt tapping of L.T, Accumulator,
through Microphone Transformer,
«Currcnt  consumption one-tenth
Ampere, Provided with detach-
able sound collector and a 91t. silk
connecting cord; every metal part

nickel-plated, black

palished Erinold 1 6/6

Landle, a9 itlustration

Pedestal Type.
Bighly Seunsitive Microphone, .as above dess
cribed, provided with detachable cound cot-
lector and a 9ft. silk connecting cord,and fixed
by sitk-braided rubber suspension in nickel.
plated frame on pedestal 1lin. high ;- for
nmounting on 8peaker’s Platform, jp Pulpit,
on top of Camera Stand, or for =
suspension  from ceiling, as 25 - Micro ithe
£ pbone with:
itlustration re oo A6 o, ou 8tand: 18/-
The abowe Microphones are vendered Directional by
attaching the Sound Collector.
Microphone Transformer,
special design to obtain best possible results
from itive Microph when ted
to high-resistance phobes, Loudspeaker:
Wireless Set, or Valve Amplifier: best Trane,
former made for clear speech: with volume, modulat ion, A
specch and musie transmission, Putlic Address Micro- 6/-
phones, ete.  Yrim, and Sec. terminalsfitted,
Full directions for use of Microphones and diazrams
of connections frez.  Goods by return posi.

FREDK. ADOLPH, Actual Maker, 'PHONE :
27, . itzroy Street, London, W.1. Myuzeum 8329

( [

|

BELLING-LEE Panel Tittings are designed to give
an expert finish to any home-constructed set;

catalogue post free.—Belling and Lee, Ltd., Queensway

Works, Ponders End, Middlesex. {0018

|

COMPONENTS Lent on Hire.—Details from Alex-

! ander Black, Wireless Doctor, 55, Ebury St.,

8.W.1. S8loane 1655. {0329

MMETERS.—Hot wire, 0-1, 4/-; new moving coil
milliammeters, 0-5 upwards, 15/-; portable
micro awmmeters, Sin. scale, 0-200 upwards, 105/-;
double range voltmeters, 3/6; instrument repairs and
| alterations ol every description; send for list.—The
l Victa Electrical Co., 47, High St., Battersea, WL
1552

VALVE Screen, 3/-; coil screens, 2/9: choke screens,

2/6; as specified in ‘ Wireless World” Radio
(iramophone and other circuits,—The Loud Speaker
[ Co. Ltd., 2, Dalmer St Westminstor, 8. W3, * reacs

.C. Speakers, pick-ups, cone speakers, microphones,
transiormers, etc.; send {or list.—G2VM, 27a,
| Eridget 8t., Rugby. {1833

]ELECTON}:. Times Your Wireless Programme in
| Advance; price, complete, 21/-—Sole Patentees
and Manulacturers, Fredk. J. Gordon and Co., Ltd.,
92, Charlotte St., W.1. {1884

l" IRELESS World " Four, complete, as specified,

with