/
Tue WiuELEss WoRLD, DECEMBER 4TH. 1928, J

VALVE DATA SUPPLEMENT
r,(‘ "M.IL’"‘I?E ’mm;,.g:*__; TN RTLT T st B - :

/’ /,/‘w\
‘\.‘

-

D
RADIO RE\<IE

|\ A\
\ Tlte\ Paper/br\f' v‘ery WirelessAma?eur

| AN‘

\ \ Wedneésday, Decmber 4th, W / / i

Public Opinion

TONE (“Wireless World” Nahon
VOLUME

DISTANCE

/~ PUT NEW LIFE
INTO YOUR RECEIVER

128

L)

POWER SUPPLY UNITS

151 Place for Malns S“PP‘H Ust

LILOLIL'II)I[t\\ lk Wl,lg) s

[

N AWARDED THE CERTIFICATE OF
‘l $ 11 THE INSTITUTE OF HYGIENE i
:;Uf FOR QUALITY AND PURITY .

il 3‘4@3\

:
i
1 =t NGB ~1‘~? e
l\] 2 Superﬁne Qual {y N I
! i
! l'e e 1)y g i
GUARANTEED Z
N E EBONI;; ? 7
r 3 veeon ;:..// H;

Adot II

&), &l (04
et ct Ltd., l
\ TRELLEBORG WORKS.  LTD, oo iy 6, N Acton, Landon, 395 (&) 2585 '.
V\ \ Union Place, Wells Streei, W.x ;'

< —
L — — . < — -
ol - RS {5 - <M PSSy, S s e iU A e e T e e Pt g L) 3
Co it ey
NO. 536. VOI. XXV. NO- 23 for Irm&m:uwu in t’l‘e Unr rd htnqd m.



DECEMBER 4TH, 1929.

with Powder 9

el
Made with that precision for which Ormond products are famous—the
Ormond Small Log Law Condenser enables an exactness which is invaluable

Prlces by in sccuring the more distant stations.
With Friction Control (as illus- In addition casier, clearer and finer readings than before are made possible
trated). with the Pointer Dial—-a new departure in radio.
Cat. No. R'370, Cap. .00025, 9/- This Small Log Law Condenser is cxactly similar in design to our standard
Cat. No. R'371, Cap. .00035, 9/3 model small Log Law Condenser, but is constructed mainly of aluminium.
Cat. No. R'372, Cap. .0005, 9/6 The Pointer Dial is a metal disc with a gold finish marked plainly in
. ot a 0-180 degree scale.

cat_“;(f'h;‘;;»ygflcé:: 03(1)1;12';1’ 6/6 Dial readings are shown by the pointer, the spindle of condenser being
Cat. No. R/374, Cap. .00035, 6/9 controlled by the smaller knob. The upper knob is the slow-motion
Cat. No. R/375. Cap. .0005, 7/ adjustment on friction control condensers.

Owing to the fact that the pointer dial can only be used with condensers
with a modified spindle. it is not supplied separately.

THE ORMOND ENGINEERING CO., LTD.

Ormond House, Rosebery Avenue, London, E.C.1.
Telephone: Clerkenwell 5334-5-6. Telegrams: * Ormondengi, Smitk.”

British through and t hrough -and ORMOND too/

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




ADVERTISEMENIS. I

"~ A BAD Filament
. WITHOUT
' “TENACIOUS COATING*

Reproduction from an untouched
microphotograph showing part of
the filament of a badly coated
valve before use, showing a serious
- gap in the coating. A gap such as
~ this starts the valve off in its life
- with a poor performance. The
valve then prematurely falls.

Its costly to test valves

after youve bought

YOU
MAY BE
GETTING
—— THIS

YOU GET
THIS IN
OSRAM=—
VALVES

“TENACIOUS COATING”

A GOOD Filament
WITH
“TENACIOUS COATING"”
This reproduction shows the
coating typical of all OSRAM
VALVES. Notice the absolute
evenness of the coating. There
are no gaps, the coating clings, so
that the full benefit of the coating
is maintained. The secret is the
startling discovery of the scientific
process of “TENACIOUS

"COATING.”

MADE IN ENGLAND.

SOLD BY ALL WIRELESS DEALERS,

WRITE for bookler “OSRAM
WIRELESS GUIDE” (1929 edition)
giving ful] particulars of the full range of

" OSRAM VALVES with the “TENA-

CIOUS COATING.” Also  helpful
wireless information of importance to every
listener. Sent post free.

Aduvt. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2

Al Advcertisements for

The Wireless World '* are only accepted from firms we belisvs to be thoroughly reliabile.
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- WHATISIT? |[|]]])

that TURNS HUGE LOSSES INTO GAINS.
tlhat INCREASES OVERALL AMPLIFICATION.
that PuUTS IN TRUE BASS ‘'WITHOUT BOOM.

that CAUSES AN APPRECIABLE STRENGTH-
ENING OF THE HIGHER NOTES.

that IMPROVES REPRODUCTION BEYOND
BELIEF OVER THE WHOLE ' MUSICAL
) - SCALE. : -

that RESULTS IN A BRILLIANCE OF REPRO-
' DUCTION NEVER BEFORE OBTAINED.

THE NOVOTONE

COMPENSATOR

This marvellous invention of Dr. N. McLachlan makes good

clectrically (without the use of extra valves or apparatus) all the

huge losses which are inherent in records, pick-ups and

BOOKLET amplifier, and thereby makes possible for the first time
“W.W.” realistic reproduction of records.

Mo gﬁgﬁ&’;’. EVERY USER OF AN ELECTRICAL PICK-UP SHOULD ASK
E NOVOTONE 5 : HIS DEALER TO DEMONSTRATE THE NOVOTONE.

McLachlan Tone C.ampensutor GAMBRELL RADIO LTD.,
ety [tk 6, BUCKINGHAM STREET, STRAND, LONDON, W.C.2.

DECEMBER 4TH, 1029.

You will find a wonderful difference in the
way you can pull in stations which are
separated by only a metre or two, when
you employ ‘¢ Polar *’ Fast and Slow Motion
Condensers.

Polar Condensers make just that difference
in selectivity that adds a few more stations
to your list of those ‘ worth hearing >’; and
they also improve the quality of reception by
giving you ‘¢ dead on '’ tuning.

THE POLAR ¢ IDEAL.”

This is one of the most popular types of condensers
because it can be used most effectively with prac-
tically any modern circuit.

‘0005 - 12/6 00035 - 12/3 0003 - 12/=

The Polar ** Ideal’’ DRUM CONTROL CONDENSER is supplied
\ 7 in capacities as above, and costs only 2/6 extra. Ask your dealer to
- < show you one.

VE & ROGERS, LTD., 188-189, STRAND, LONDON, W.C.2

Write for the
Polar -
Catalogue (W),

Menlion of *“ The Wireless World,”” when wriling to advertisers, will ensure prompl altention. A2
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——ay——1 Getin the

Modern Movement
— Make it

"All-Electric’

Type 3009.

Supplies four op-
tional anode voltages
andone fixed and two
adjustable grid bias
voltages, Maximum
output approximate-
ly 22 mA at 150 volts.
Incorporates a
Philips Rectifying
Valve.

p———

07 \\/
|
./fw./
Put your radio receiver on the same basis as modern types—make
it All-Electric. Philips Battery Eliminator will supply High
Tension current direct from the electric mains -and Philips Trickle
Charger will keep your accumulators always charged. Then you are
not bothered with replacement and recharging bills and your set will
be far more efficient in operation. Make your receiver All-Electric

. from now on. Install a Philips Battery Eliminator and a
CUT OUT Philips Trlc:?lie Charger.l - o
2 Phil Battery Eliminator Type for A.C. Main
BATTERY only 2515 o, o); on Hiré Purchase Terms for 10/~ down,

Also type 3005 for D.C. Mains at £3 17 6, or for 10/~ deposit.

BILLS
AND
BREAKDOWNS

‘THE FAMOUS PHILIPS ARGENTA LAMPS.

MADE BY THE MANUFACTURERS OF

PHILIPS RADIO, PHILIPS HOUSE, 145, CHARING CROSS ROAD, LONDON, W.C.2.

A3 Advertisements for *“ The Wireless World "’ are only accepted [rom firms we believe to be thoroughly reliabis.
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FERRANTI

MULTI-RANGE TEST SET

" A quality instrument for

every direct current mea-
surement up to 25 amps.
250 volts, with an almost
unlimited range above this
by the use of external shunts
and resistances. The Test
Set comprises two Ferranti
Radio Meters—an ammeter
and a voltmeter—mounted
side by side in a moulded
bakelite case with terminals
so arranged thatcurrentand
voltage readings may be
taken simultaneously.

-~ al " o )
i \. oy Lar > - :
P e = J AR

By means of rotary switches
mounted on the instruments
a wide range of readings
is obtainable, namely :—

VOLTS. AMPERES.
0-0.1 0- 10 0-0.01 0-1
0-0.5 0- 50 0-0.05 0-5
0-1 0-100 0-0.1 0-10
. 0-5 0-250 0-0.5 0-25

e Weight

53" x 41" x 13", only t1b. 14 ozs.
» PRICE. For Set only . £7:15:0
i Complete with case, to-
gether with plugs and leads

to facilitate measurements

in Radio Receivers .. .. £9: 550
Extra for Resistance Box to

increase range to 500 volts £1:10:0

! Resistance 1,000 ohms per veolt
! precisely.

FERRANTI L7pD.

—— ——

HOLLINWOOD LANCASHIRE

Wireless
mecit WoOTld

DIARY sor 1930

Full of Useful Information!

PRICES-

¢ The Wireless World *’ Diary, now in its sixth
year of publication, contains facts and figures
to which wireless amateurs constantly refer,
together with ample space for memoranda and
notes concerning individual sets and other -
radio matters.
PRINCIPAL CONTENTS:

|
|

i
R
g
3
=

3
=

:

2
2
2
£
B

Qg_@ Letts 2l
TheWirelessWorld

N A Suggestion
N forChristmas? X

Summary of Regulations
Relating to Amateur Trans-
mitter and Receiving
Licences. Conversion Tables,
English measures to metric
and vice versa. Decimal and
metrical equivalents of frac-
tions of an inch. Broad-
casting Stations of Europe
with their Call-Signs and

and Commercial Stations of
the World. Nationality Pre-
fixes used by Amateurs.
Morse Code. Symbols used
in Wircless Diagrams, Typi-
cal Wireless Receiver and
Eliminators :—  Fourteen
Different Circuits with Dia.
grams. Valve Data, giving

Cloth Board, 1/-
net. By post 1/1.
In Leather Case,
with pockets,
pencil and season
;lbﬂ‘ et wl;ndow,

net. post
2/ 27, Y

3 drincipal  the characteristic features
& e World *' A Wavelengths, Principa _
.: m::;,e ,oyi:;;e; s mak‘:; S .: Short-Wave Broadcasting  of standard valves.
L] admirable little gift to a ‘\, From All Booksellers and Stationers
] wireless friend, and will % Published jointly by
N ot 't ey X “THE WIRELESS WORLD,” LONDON, E.C.4
N year. N and CHARLES LETTS & CO. ,

N
IlIIIIIIIlIIlIVIIZZ‘IAZZZ' AN AN NN ANNNN SN NN VAN VNV VAN VNNV VN VNV N NN N

Mention of ** The Wireless World,"

when writing to advertisers, will ensure prompt altention.. A4
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S  S————

ACCUMULATORS uk I.éﬁ'r'ﬁ‘é' Eee.

SIS \\)\ SN S S T \\\
:' 3 S \\\\l\\\\ S \\‘ S & N 5 S &;\‘&\&\\\\\
Type "Y' 2/30. > Type " G.Z"
Glass Storage i £ 2/40 Glass
Cell 2 volts. o . : Case.

B
H

Type(;C;'. - . n g
leec elluloid o e §  for Portables

ase.

Unspillable 1ype

ASK your dealer to show you an EVER READY
Accumulator and note its clean and substantial
construction. EVER READY were the first batteries
made for wireless and are still unapproached for
consistent quality and guaranteed service. '

Let your next accumulator be an EVER READY and
ensure satisfaction. g

Obtainable Everywhere. Werite for illustrated list to the manufacturers :
The Ever Ready Co. (G.B.) Ltd., Hercules Place, London, N.7.

SRR RGNS SR e e

S

a5  Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reiiabie.
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STAN pARDS PHILIPS
RECTIFYINC

VALVES

For:

—Reliable H.T. Supply
~—Dependability
—Long Life

—High Efficiency

—CQutput easily varied
and smoothed

(A HIT I 1111

il YARD STICK”
\ } and T.C.C.

ALL yards—if they are true yards—are exacdy

The rectifier that has stood
the greatest of all tests—
TIME.

Representative Types
the same length as the * Yard Stick™—a

Full wave. Filament voltage

standard %f lerggtlll cgnflrmed by Shtatute A TypE SOb ;050"" gr’l:'dse v%ta;;e 2 x

true three yards of cloth is cxactly three timrs » s Ay L

¢« | the lengthof the standard yard—the * Yard Stick.” - - - rectified current 75 ';0?_,
" | Accuracy in anything demands a standard, and

among condensers that standard is T.C.C. W en- Full wave. Filament voltage

. | ever you see a condenser marked “T.C.C." you TYPE 2506 2vo;ts. {;ldlre(_:ztly h;’%ed.

are assured that it is true to. type—that it is a : (g Cailte o 53 L

R.M.S. Rectified current

standard by which all others are judged, whether 40 mA. Price 22[6
for accuracy, deperdability or service. The con-

sidered opinton of all who know what a %md Half wave. Filament vol-

condenser should bp‘ have rccognised in T.C.C. TYPE 5 05 %gae § v’:;lng. Anr;odeivoltage

| JYELS. aximum

|.the standard.  Use T.C.C. wherever a condenser Fotificd surrent 60 i

is'specified, and know that you are safe. Price 15/~

" The illustration above shows an Electrolytic Type Con-

densér; These are made in three capacities, viz. :—Single :

R Typz 2,000 mfds- 12 volts D.C, price 158. od. Double T E
Type 4,000 muds 12 volts D.C., price 27s. 6d., and N
the pew Single Type 500 mfds 4o volts D.C. price 2cs. od.

Half wave. Filament volt-
age 4 volts. Anode voltage
220 R.M.S. Maximum
rectified current 40 mA.

Price 15/~

Obtainable at all
Radio dealers.

Advt. Telegraph Condenser Co. Ltd, Wales Farm Road, N. Acten, Lond v, W.3. ([N (f‘ i )

_ : - 2584 Advert. of PHILIPS RADIO, PHILIPS 3 HOUSE, 145, CHARING
[ - ¢ CROSS ROAD, W.C.
Mention of " The Wireless World,” when writing to advertisers, will emsure prompt attention. N6
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LIKENESS

Whether it’s vocal or instrumental music, whether
it’s the ‘“ News Bulletin ’ or a Broadcast * talk,”’
the McMichael Super Range Portable Four
Receiver can be relied upon to reproduce with
perfect fidelity every tonal variation. So clear
is the reproduction, so fine the tuning and so
accurate the construction of the McMichael Super
Range Portable Four that it has become world
famous for efficiency. So simple to tune in—so
easy to cut out unwanted stations, and so
convenient to carry from place to place without
effort. High in quality—low in price, this
luxury Portable is extremely economical in
battery consumption.

The McMICHAEL
SUPER RANGE PORTABLE
—FOUR

Owing to the high degree of selectivity in this,
and our other Screened Grid Portable Receivers,
we are able to guarantee complete selectivity
between all main B.B.C. stations under the new
scheme of wavelengths.

Ask your dealer for a demonstration of this wonderful
receiver or call at our London Showrooms, 179, Strand,
W.C.2, for a demonstration without obligation.

h GAS H (Incl:idlr:l‘genall
PR'GE 2 2 G N s " anﬁqﬂosaltiets)

or if desired it can be purchased by means of our
special ‘* Deferred Payments on Hire Purchase Terms
system, £5 down and 10 monthly payments of £2.1.0.

N

e

{
1

fi‘\'

-
=

ey

et A

—— e
A

E

Nl

B —————

THE McMICHAEL
SUPER RANGE FOUR (TABLE MODEL)

Contains the same circuit as the McMichael Super
Range Portable Four, but is made as a table model in
handsome Walnut. Itis mounted on a turntable, and 2
has a most eflicient frame aerial fitted inside the 2z
Cabinet. The use of additional aerial and earth can be
used to add to the normal and very remarkable range. -

cash Price 26 Gns.
Including all Equipment and Royalties.

0 0 D RN R N R e L

L.MMICHAEL*™

Manufacturers of Wireless and Scientific Apparatus
WEXHAM ROAD:SLOUGH.BUCKS:

Telephone : Slough 441—442, Telegrams : Radiether, Slough.
LLomYon Showrooms : 179, Strand, W.C.2.  (Telephone : Holborn 2466)
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(BA Y The latest &best i

3 T
-

e H-T- Accumulatg

This entirely new range of C.A.V. H.T. Accumulators has many
unique features to commend them to all radio users. They are supplied
in separate 10-volt blocks and assembled 30-volt units, the latter com- /

o

-

prising three 10-volt blocks air spaced from each other and assembled
\ in a carrying tray. All-moulded acid proof material so popularly used
A for car batteries, is employed for the cell containers and trays, the
polished surface giving an attractive appearance,

10 5000
'VOLTS MILLIAMPS

Alo supplied in 2500 & 10,000 Milliamp Hrs.

iSpecify the C.A. V. Jelly Acidi
1 Battery—The Perfect L.T., for all}

................................... -d
WRITE FOR CATALOGUE TS.

S L Sl

| CAVandervell & Go;1'°;

ACTON. LONCON. W 3§

o
L3

-

Special Audio-Frequency Chokes and Trans-
formers, and Smoothing Chokes for all purposes.

WILLIAM BAYLISS LTD., Sheepcote Street, BIRMINGHAM.

Telephone : Mid. 1409. Telegrams ** Drawbench B’ham.”

l ‘ Meutf'qn of “* The Wtreless‘World,“ whfﬂ 'w{it_ing to pd.veztism, wilf eusu{e ?"?m?‘-“‘ff?”f'j?”g».& ,.h Wiy A8

Wt e o <
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GENTLEMEN OF
2 THE JURY

OF TH E MEDLE

| LS MORE THAN
/. SUSTIFIED

and, Gentlemen, I would urge you and your
friends to always use Teisen Transformers
in preference to others if you desire to
optain the utinost performance and the acte
of perfection. In my opinion I consider
their claim justified—so writes an enthusi-
astic user of Telsen Transformers. Fit
Telsen Transformers now and avoid those
costly errors of judgment.

A GOOD JUDGE ALWAYS
FITS TELSEN TRANSFORMERS

o —

. —
RADIOGRAND

12/6

Rdtios 5-10r 3-1

1
| L
R AN TOL TR A

MILLER STREET, BIRMINGHAM.

TELSEN ELECTRIC CO., LTD,,

] Advertisements for ' The Wireless World *’ are only accepled from firms we believe to be thoroughly reliable

|

| ‘ o
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is ‘‘the best of the British units
Try one—or better still, buy the Watmel
Cone Speaker Kit (including cabinet) at 55/-,
and make up your own Speaker, using this
Unit |
Full particulars and instuctions on application.

q This bears out our claim that the Watmel

WATMEL WIRELESS CO. LTD.,

Imperial Works, High St., Edgware, Mx.
Telephon:: Edeware 0323,

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

| DUBILIER FOR
STAUNCH

DUMETOHMS : ‘2 ¥ RESISTOR!
‘25, 5, I, I'Sy 2, 3, 4, ® ¥ og 2 Any standard valu
s and 10 Megohms, . Each 1
Other Higher Values Holder (Horizont
specially to order. ﬁb _ e b or Vertical).

Each 2/6 = . .

Vertical Holder
Each 1/-

"Horizontal Holder
Each 1/- /f

UE DML
LR !. -

e

., 10,000 t0 100,000 ohms B/

150,000 and 200,000 chms 8/~

250,000 ohms 9/9

300,000 ohms 11/6

Holder for Horizontal type 1/6
If unobtainable from Free for the asking-
your dealer write divect GOBILIEy “4A Bit about a Ba
to us giving his name Vi tery.” There's a cop
and address. for you at your dealer

DUBILIE

RESISTANCES -

Dubilicr Condenser Co. (1925) Lid., Ducon Works, Victoria Roaq
N. Acton, London, W.3.

BC 25¢/R
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The Famous

ULLPHONE

DE LUXE
LOUD-
SPEAKER

Reduced
from 55/-

/

-
1000 only

as an advertisement.

to 2

Ask your Loca! Dealer or
send direct.

CUT OUT
THE NEW
STATION

with the
BULLPHONE
DUAL RANGE
COIL

-Adjustable

Tone

CONE UNIT

15'-

Adjustable
Cone Chassis,
suitable for

any Cone

Unit,

per 3 / = pair

Obtainable from your Local Deaier or direct from:

BULLPHONE, LTD.

38, HOLYWELL LANE, LONDON, E.C.2

—

3 Bavec

.
T

-~ -

~

3=
.
y

\

-n

pre r~\/'

Tai

m:

—

o

Just a typical example
of Graham - Farish
value. A brass-vaned
log-mid-line variable
condenser usir g Bake-
lite as a dielectric.
Robust in construc-
tion, and ideal for
portable sets. Can be
mounted for either
drum or ordinary dial
control, with one hole
fixing with special .
claw panel gTip.
‘0005, 4/6; °003,
4/8; -00015, 4/38.

The ‘¢ MULTIWAVE '’
HF. CHOKT designed
for modern valves. By
employing solenoid wind-
ing followed by sectional
windings, high impedance
is obtained with low D.C.
rosistance. Also very
cffective for use in MH.IF.
stopper or filter circuits.
With Base 5/- each.

%{‘1
\ W
\;.; - “

»

) —;'):}-‘*‘ . B

The famous
*“OHMITE "—a

new-process
Moulded Resistance
with a value that re-
mainsconstant. Infinite-
1y better than wire-wound.
Hermotically sealed in Bake-
lite. Noiseless and efficient.
Negligible self capacity, sothat
the high notes are retained. Also
fitted with terminal ends. Al

values 1,000 to 500,000 Ohms.
2/8 each. Holders for above 6d.

ALl Advertisements for ** The Wireless World '’ ave only accepted from firms we believe to be thoroughly reliable
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 LISENIN

POSITIVE GRIP TERMINALS
(Patented)
Scientifically constructed, both electrica]]y_and mechanically,

POSITIVE
GRIP

they hold the wire, but grip the flex covering  All stresses CHUBBY
and strains are removed from the conductors, and once a gaigltxﬁ wﬁ.‘:!l‘a‘: WANDER
connection is made it stays put, and without any unsightly Plug. The old friend, PLUG.
frayed ends of leads, the hane of all fans, used by tens Ideal for port-

thousands satisfied able sets and

o ters, n where space is £
D $28 e end bl fmied. “Vidtows PRI <

Price . . 2d. each. POSITIVE <olours. SPADE

Write for FREE copy of our latest descriptive
leaflet ¢ W.W.” Post free, of course.

. ’ END.  Acid
POSITIVE GRIP Banana SR PIN  Price 2. cech.  "ND. * Acid
] Type PLUG & SOCKET. e tacts st il

A great advance on all other times,
types o plug. A silky, dead 2d. each. Price 3d. ea,
smooth contact is NOW ob. 5

tainable,  Price 4d. complote.

LISENIN POSITIVE GRIP ALL MAIN3
PLUG AND SOCKET (Registered Design).
The Lisenin Mains Plug and Socket is totally
insulated and is_equa ly as valuable on sets working
off batteries as those from the electric supply. The
leads may be dropped with impunity and there is
no chance of a short circuit. rmtantly assembled
withthe aid of a screwdriver, NOTE THE PRICE,

6d. each, complete as illustrated,

WRITE to-day for our new descriptivs
folder, mentioning this paper.

POSITIVE GRIP
SAFETY PLUG
AND SOCKET
(Registered Design),

We have moved to larger premises. Note new address :—
THE LISENIN WIRELESS Cco.,
5, Central Buildings, HIGH ST., SLOUGH, Buc's.

Phone : Slough 652.  T. Address: POSGRIP SLOUGH,  Look for the Lisenin Show Case 02
vour Radio Nex'ar’s Countar,

HOW TO BUILD AND OPERATE

Wireless
=iz World

MOVING COIL
LOUDSPEAKER

(as described in * The Wireless World ’*)

Complete
Constructional Details
and Dimensional
Drawings

By F. H. HAYNES
Aswsiant Editor: ' THE WIRELESS WORLD.”

Second Edition, Revised.

1TH the moving coil type of loudspeaker
Wthe most faithful reproduction can be
obtained. This booklet gives complete in-
structions for building an instrument, at a
moderate cost, whose output is suited to
home conditions. The design has been
developed to form a standard for amateur
workers, as, when once adopted, the dimen-
sions cannot easily be modified,

Price 1/8 post free.
Prom the offices of ¢ THE WIRELESS WORLD.*
Dorset

House Tudor Street, London, E.C.4,
' W.W.70

NOTONE

e
BEST LOUD SPEAKER

}
| [ FROM 5 GNS, ‘

which impart crispness and brilliance togethsr
with real purity anil increased volume.
DEMONSTRATIONS DAILY.
THEDONOTONE (Re#d.) LOUDSPEAKER,
Dept. C 40, Furnival Street, Holborn, London, E.C4.
Ji *Phone : HOLBORN 0523,

! | The wondertul Loud 8pealcer with the tuned gongs ‘
1

e S V VYV VVVVVV VYV VVVVVVVVIVVYVVVVYVYVVOO OO
VY V V V VYV VYV VYV VY VYV VYV VYV VYV VYV VY VYV VYV VYV VY
AAAAAAAAAAAAAAAAAAALAAANAAMAALALDALALLALALALAANALAAAA
Vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

Advertisements for * The Wireless World ' are only accepted from firms we believs to be‘thoroughly reliabis.
|
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ABSENT MINDED DOCTOR TO PATIENT :—

“Say-er—--- 5

1110

Fss, 2 "3:74

ARE YOU PROUD
OF YOUR NEW SET ? Grosvenor Batteries give continuous

and satisfactory service because they
DO IT JUSTICE incorporate a new vitalising element
AND FIT THE BEST which is unique to Grosvenor. )
s6v.trom 7/6 2&%&3&&3&{66w 20/~

POSSIBLE BATTERY . 116 5 - - - |+ 32/6

BRITISH
MANUFACTURE

GROSVENOR BATTERY CO., +TD., 2-3, White St., MOORGATE, ONDON, E.C.2. Phone. Met. 6865
a13  Advertisements for ** The Wireless World ' are only accepted from firms we believe to be thoroughly reliable.
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LOTUS LOGARITHMIC
CONDENSERS
pass the test

The new British General Midget
Transf ted teanle

interest. In accordance with
modern practice of economising
in weight and space this trans-
former has been produced in &
remarkably smali size. The
core is of the latest Nickel
Alloy (specialy treated) and ths
performance is as good as many
transformers at three times the
price,

From all dealers of repute or
direct from the manufacturers.

: Technical writers, the press and the .
leading manufacturers of circuits are The British General Manufacturing Co., Ltd.
constantly = recommending  Lotus Brockley Works, London S.E.4.

Logarithmic Condensers.  Why not use

these proved condensers in your set? | |. - —on S =

The ball bearings and the chemically-

cleaned special brass vanes and end

plates ensure a smooth, firm movgmeﬁt

and perfect conductivity, and the . g

amplepspacing prevents any chance of An entlrely new M-L prOduc‘:lon

short circuiting ‘of the vanes. for the ALL ELECTRIC RE-

Every Lotus Component, from a

variable condenser to a simple switch, is CEIVER, the D.C. to A.C.

the product of experience and experi-

ment—a masterp:ece of mechanical Converter.

perfection. Make a point of building [ | 40 WATT Model 85 WATT Model

your next set with Lotus Components. | £13-0-0 £19-0-0
.0005 Condenser 5,"9 4, = Power Supply Units our Speciality.

.00035 Condenser  5/7
.0003 Condenser 5/6
.00025 Condenser’ 5/3
.00015 Condenser  5/=

FROM ALL RADIO DEALERS.

(OIS

‘ VARIABLE CONDENSERS

| Made in one of the most modeyn
| radio factories tn Great Britain.

} You can get these Condensers IF YOU ARE ON D.C. MAINS employ the
| fitted to the Lotus Dual and Single above machine for running your ALL

o N ELECTRIC RECEIVER. The only safe
Drum Dials—Asit your Dealer. way to operate recelvers from D.C. Mains,

Suitable for well-known makes of Recelvers

- . ; M-L MAGNETO SYND. Ltd.
Garnett, Whiteley & Co., Ltd., Liverpool Radio Dept., COVENTRY.

“ Telephone : 5001.

{ Montion of * The Wircless World,”” when writing to advertisers, will ensure. prompt attention. AT4
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We Don’t wish
to worry you
Buts

Do you appreciate

that within the next two weeks you will
make a decision as to what music you
will have for Christmas? Whether it
is for your Club or your Home, you will
require some instrument to entertain
your friends, and why not make it q
Radiogramophone and be up to date ?

PENTODE

5 PIN VALVEHOLDERS
VALVEHOLDERS
For 5-pin valves A Standard ‘ The R.G.D.
with “centre leg, Clearertone Valve Radiogramophone.

holder with Pen-
tode attachment,
price 2/3.

anti - microphonic
one-piece springs,
perfect contact,
price 1/9.

An entirely new six-valve instrument
giving the highest possible quality for

i ROTARY BATTERY both radio and record, with ample
m,.. Al inonltort v on H{[[] 1< volume, incorporating the latest design
and off”’ indicat- VIBROLDER of moving coil speaker, operates entirely

CLEARERTONE ing dial .and

YAV EHOLDERS from electric mains, A.C. any voltage,

Last season’s

The original Sr?éen tl%f knob, most successful or D.C. 200 volts or over.
Benjamin ~ Anti- » L accessory.  Self- : °
_ microphonic Wrie for illustraled  aligning positive £75 in Oak. £80 Mahogany.
| valve holders fi‘;“f‘c’”g‘, f;;"fof}” 5‘;‘: contact, price O .
price 2/-. componens. 1/6. Place your order now to ensure delivery,

| to avoid disappointment.
| B Uu N ’ Literature on application to
The Radiogramophone Development
RADIO pRODUCT’ St. Peter’s Place, Co.

THE BENJAMIN ELECTRIC Ltd. Esimet Were Yiroad Street,
BIRMINGHAM.

S & 1
&15 Advertisements for ** The Wireless World ** are only accspied from firms we believg to be thoroughly reliabls.
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METAL RECTIFIER

STYLE A3
| FOR LOW TENSION

D.C. Output, 9 volts, 1 amp.

23/6

MADE IN ENGLAND BY
The Westinghouse Brake &
Saxby Signal Co. Ltd.,
82 York Road, King’s Cross, London, N.1.

H

Full details for using this unit are
given in our 32-page book, * The
All-Metal Way, 1930,” with circuits
and instructions for building all
types of A.C. mains units, high and
low tension,

THE STRONG POINT
©  INANY MAINS UNIT /

The impregnable insulation of the
paper dielectric in a Hydra Condenser
is the “strong point '’ in any elimin-~
ator. When you put Hydra into the
circuit, you cut out orice and for all the
risk of condenser-trouble—you safe-
guard your set and all who handle it.

The best_eliminato-s you can buy
contain Hydra Condensers—uwrite N
for list of makers’ names. B

‘lret .6t

LOUIS HOLZMAN,' 37, Newman Street, London, W.1,

B

Send 2d. stamp for a copy.

ELECTRAD

-

Resistances
Truvolt wire-wound potentiometers sim-
plify the construction of H.T. Eliminators
and do away with all guesswork. The
resistance clement is a nickel alloy wire.
There is no iron to rust or zinc to oxidise,
Truvolts are air-cooled and give a positive

and lasting service,  All Truvolts are rated

at 25 watts,
;REDUCED PRICES.

Type T.5. 500 ohms. 224 m.a. 8/8 each
» T.00 1,000 158 ., 8/6
., T.20 2,000 .. 112, 84
» T.25 2,500 100 .. 8/6

+ T30 3,000 91 8/6
W T.50 5000 71 ., 88 .,
§ w T.75 7500 58 .. 86 ,
« T.100 10,000 50 . 8/
» T.200 20,000 25, 88
» T.250 25.000 32 .. 88 .
. T.500 50,000 ,, 225 ., 86
Write for our new 68-page Cata-
logue and Audio Manual. It tells
you all about the uses of Electrad

resistances. Post Free 84,

THE ROTHERMEL CORPORATION LTD.,
24, Maddox Street, London, W.1,

'Phone: Mayfair 0578/9.

Mention of ** The Wireless World,"” when wﬁti:zg to advertisers, will ensure prumpt attention. AIG
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“the most effzczent choke’ —

The Industrial Progress Ltd.'s
report upon the Lewcos H.F. Choke.

¢ The Lewcos H.F. Choke is the most efficient
Choke we have tested, there being no sign of
instability even when using 150 Volts H.T. on
the anode of the S.G. Valve. The construction

is massive and well finished, and its design i TR -
places it in the front rank of high-class ’ L"‘W“l;ﬂ?,lﬂ.ﬁlg?”“'ik
components.’’ The Lewcos Fixed

Potentiometer gives
perfectly smooth re-

al N 7 g g action control on all
o _4 Radio Receivers.
E A Price 4/9 without Grid Leak.
LEWCOS H.F. - ‘ v )
Choke 202100 . RADIO PRODUCTS & 2

Price 7/9. LEWCOS  BINOCULAR

COILS
GLAZITE
SRR R200

Pateot Fo. 277876,
COLOURED

For use in multi-
stagereceivers with~
out screening.

CONNECTING Prices :
WIRE Aerial Coils - -~ 8/6
6d. per 10 ft. coil. o T“‘“*“’;',";':; 12/6

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED, CHURCH ROAD, LEYTON, LONDON, E.10

_7 A”’/—;’ ”
THE LONG LIFE BATTERY WITH NO

Never again need you suffer from H.T.
¢ crackle,” due to battery exhaustion. Get
‘ Pertrix ' batteries which, having no sal-
ammoniac electrolyte cannot develop these
annoying sounds. ¢ Pertrix ' moreover
actually gives

S0

LONGER LIFE —

ERTRIX

PERTRIX LTD., Britannia House, Shaftesbury Ave., London, W.C.2
Factory : Britannia Works, Redditch, Worcs.

'Y imlveftisemﬂlts for ‘“ The Wirsless World ** are only accepted from firms we belisve to be thoroughly reliabls.
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WEBB'S |

PAY MONTHLY SYSTEM
IS FOR YOUR
CONVENIENCE.

You spend only so much now and yet obtain

'full use and enjoyment of just what you want
while paying for it in a comfortable, well EVERY”’AN
managed manner that just suits your pocket. FOUR

“KILOMAG 4" ,
& “RECORD 3" ity .

EKCO ALI-ELECTRIC

Ry ALSEgpicT e OSRAM MUSIG MAGNET| | Complete wﬂhi}‘VtR:gsBE‘lvearbthw\QVASEﬁlbAI!umig}i&:EbSBcEreens; Beautifully finished
. Detector and Penfode.  For KIT. Complete with valves ‘£3:03:0 Finished lMITA"l?;!iON LEATASEgemy o
J D.C. mains. Model P.2. Send and cabinet. Full instructions. " £2:16:6 Caringe and ect
only 30/- and then 12 monthly Send only 20/- and then 12 = e e )
payments of 20/1. monthly payments of 14/2. ; IMPORTANT :— These
Cabinets are exactly as
| submitted to * The Wire-

ess World™ and are

th i
PHILIPS ALL-ELECTRIC oroughly  electrically

sealed. X
o SIMECEIVER, MULLARD ORGOLA KIT.| WRITE TO-DAY.,
Letector and Peatode.  For Exact to specification, including -
A.C. malns. (As Natlonally valves, cabinet and full instrue- é"":.""ﬁ,‘;’ C[‘"‘Cf and High
advertised,) Send only 30/- tions. Send only 20/- and then :v’egyzdescill‘:lion?rl:'g:{r’io:{
.J and then 12 monthly payments 12 monthly payments of 17/3. artistic finishes. Screening
of 19/8, oxes. Containers, etc.

) RITHERDON & CO., LTD.
Metal Workers,

PHILIPS ALL-ELEGTRIC . North Bridge Mills—BOLTON.
2-VALVE RECEIVER. AIR CHROME SPEAKERS. -Piione : 1022,

3 Type F. Ideal for powerful
pereened igrld, Detcclto & call signals and radio grawophone l
Pentode. For A.C. mains. (As . { }
¥l © use. Send only 10/- and then
Nationally advertised.) Send

12 monthly payments of 6/7.

only 60/- and then 12 monthly ther models in stock
payments of $5/4. All other m t - |

it

EDDYSTONE SCIENTIFIC CELESTION LOUD
oo o arze | SEraenl ment | [ TRANSFORMER
CONSTRUCTIONAL KIT. Mahogany. We consider this |

18-100 metres. Including
Royalty. Send only 29/- and

then 12 monthly payments of
14/7.

the best value in the Celestion
range. Send only 20/- and then
12 monthly payments of 12/10.
Oak finish is slightly cheaper.

Transformerss

PARMEKO

b re
Eliminators @
vVOX Chokes and :

MOVING COIL SPEAKER. | GAMBRELL NOVOTONE acsagnedbv*ed‘;-‘f{:k’i?ﬁrk-

104" core for D.C. mains. The PICK-UP COMPENSATOR, I nd made by skl Is o the

lr:t:ds: %);mélxll;c ggg;‘;g{e ;‘,{’.ff(‘é‘,f;r as advertised and described in men from ‘?‘atenévs‘denceo

Send only 20/- and then 12 “The Wireless World.” Send Tughest qua ity. found in

rsnon::lhly {)layments oid 13/18. only 10/~ and then 12 monthly their excellence {)SA

maller size core an .C. L t

mains models also in stock. Diynenta ofiS/. the hc:ents:re used bysome

- = mesrTR;*g‘:;%iL";‘;

We stock all leading makes of receivers, Transformer for all 4- olt. hone ﬂ,“d & he range
portables, and latest components for con. . d?rectlr heam? val:es Companies: . 'y wide,
structional kits, Send us list of your : oy Y ] covered is exceptions,

o ity ©
giving 5 amps. max. at but we mal e a SPCClah:‘y;ec_‘—
apparatus t0 your owr

4 volts, centre tapped, Phed

made for all mains Pe Don't be satis
WEBB’S e T st
wirements  30C. 7 et

30’ = each. qoote by return for thee

RADIO ELECTRIC STORES,

requirements and let us quote.

\ 5 i rite ice lis ircles: in's Apparatus.
164, CHARING CROSS RD., LONDON, W.C2 SOy PRI UAEELE agirt
(ar Totita, Go o PARTRIDGE & MEE Ltd.,
wikh OB Culddy, ELIULIREALE sl 26, DOVER STREET, 74, New Oxford Street,
‘*EDDYSTONE’ SERVICE DEPOT. LEICESTER. LONDON, W.C.I.

Meniion of ** The Wireless World,”” when wtiting to advertisers, will ensure prompt attention. A18
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4

HERE IS
THE REASON WHY i

your choice should be a
Burndept Screened Portable,
The diagram below shows all
the technical details and unique |

features which make it the i .
finest of all portable receivers,

L 2
FOII A “IIVIRSAI."
. VALVE R \\O

New Glass Bulb,
Finer yet Tougher

New Burndept patent Minstrel
double diaybragm loud speaker
giving superb reproduction.

Bpecial H.T. baitery giving
greater power.

New Super
Strength Grid
New Non -

microp honic
Filament with
Speclal Coating

New Large

Size Anode,
Easier Flow of
Defnitely non-spillable Drum control tuning. Electrons
accumulator.
:tn_x;:il, built with Sext-class Ball bearing turstable fiited. NEW
nish, . 19 30
s TYPES!
Singlel |:ti;c};iucrn%u:5 :
?lv.?)‘l’)?) &ns.ot')o mefus. * NEW
e 1930
And consider the price .. . PRICES ! LIFE!
complete, including valves -
and royalty, 19 gns., or | WRITE FOR 5
; : Dario Milled Base
on generous hire purchase FREE for Easier Hand-
ter s of {2 down and Geige) L2 ling.
onthly payments of | TWO VOLT—e—— | [ @ ___ ____FOUR VOL
£I 14: 5. o S Universal  .r amp. .. Universal .075 amp... 5/6
Resistron .1 amp. . Resistron _ .075 amp.. 5/6

Super H.F. .075 a-mp . 5%
From your Dealer Super Power .1 amp.. . 7/6

or direct : Hyper Power .15 amp. 9,6
Pentodmn .15amp. . 18/6

‘ Super H.F. .15 amp.. 5/"‘

I' Il M| ‘I @ p ‘ Super pover 15 amr-.- 316
SCREENED PORTABLE |

Pcntodnon .3 amp. 1816
For the new Buarndept Catalogue giving

full specification, write direct to D O

Burndept Wireless (1928) Ltd.,
London Showrooms :— l 1IE54 ] WM .

Blackheath, S.E.3.
Ro burghe House, 283, Regent Street, W,l.
and 15, Bedford Street, Strand, W.C.2 IMPEX ELECTRICAL, LTD., DEPT. C,

— | S8 HIGH RO e
|

Al9Q Advertisements for ** The Wireless World ' arve only accepted from firms we be'lcwe to be thoroughiy reliable.
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Because every joint is electrically
welded, the elements of the NEW
Cossor Screened Grid Valve have
exceptional strength. Andbecause
they are built under the exclusive
Cassor Interlocked Construclion
system, they are absolately rigid.
Even the hardest blow cannot
mar their perfect alignment.
For strength, for uniformity and
for long life use the NEW Cossor
in your Screened Grid Receiver.
No other Screened Grid Valve
has Interlocked Cousiruction.

|

| 2-volt type
now available.

The NEW Cossor 220
S.G. (2 volts, 2 ump.)
Max. Anode Volts 150,
Impedance 200,000,
Amplification

fact 200. !
Bien 2% 22/6 P ri
Cossor 4 and 6 volt Scieened c eene ‘
| Grid Valves g
1 ar {d

Valve

A 1. Cossn| Ltd., Highbury Grow, London NS F 2520

| ' |
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VALVE DATA SUPPLEMENT.

ITH this issue we publish as a separate sheet a
Valve Data Supplement, giving technical and
other information regarding representative
radio receiving valves on the British market.
 Readers will find that the information published is
very much more complete than anything which has
hitherto been attempted, as, for instance, the inclusion
of a column giving the A.C. power output in milliwatts
of some eighty-five different valves. This information
has not been available previously and should prove of
very great value to those concerned with the design of
receivers.' The inter-electrode capacities of most of the
screen grid valves are given and the maximum attain-
able stage gain of these valves, calculated on the basis
of the inter-electrode capacity.

The inclusion in this issue of an article having special
bearing on the Valve Data Supplement provides, it is
believed, all the assistance necessary to readers who
wish to make the best use of the information which the
supplemept contains. '

A 27
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VALVE SUPPLIES,

ANY readers have written to us stating that they
I \/ I have found it impossible to obtain certain valves
of the new Mazda series, such as have been
incorporated in thc designs of recent Wireless World
receivers, through the usual trade channels. .

On enquiry from the manufacturers, we learn that
the demand for these valves has been so great that it
is impossible at present to issue adequate supplies to
retailers, although we understand that the position is
rapidly improving. :

As a temporary measure, however, until production
is able to cope with the demand, the manufacturers
have kindly undecrtaken, at our request, to supply valves
if readers of The Wireless World write direct to them at
the Edison Swan Electric Co., Ltd., Service and Instal-
lation Department, 1a, Newman Strect, Oxford Street,
W.1, ordering the valves they require and stating for
what Wireless World receiver they are to be used. It is
cssential that applicants should give the name and
address of their local radio dealer. Valves will be
despatched to rcaders by post, c.o.d., the charge
being the usual retail selling price of the valves, ‘plus
cost of postage. Prompt application should be made
for the valves by readers who wish to avail themselves
of this opportunity, as this special arrangement can only

be regarded as a temporarv measure.
oo0ooco
N
A a statement made by the Chairman of the U.S.
Delegation to the recent Radio Conference at the
Hague on his return to Washington.

The statement would lead one to suppose that the
American delegates had things very much their own way
at the Conference. In his report the Chairman says:
‘“ The proposals and studies prepared in Washington
last summer and sent out by the U.S. to all nations were
taken as the basis of discussion at the Hague,
and in almost every case were adopted, not always with
our original wording, but with our original intent.”” The
Chairman is also reported to have stated, *‘ I think, per-
haps, the splendid technical contribution made by the
U.S. Delegation at the Hague in 1929 will enable the
next meeting at Copenhagen, in 1931, to dodge the
troublesome ‘ English ’ questions by authorising the use
of the * American ’ language instead of ‘ English.” ”’

It 'would appear that the U.S. attaches more import-
ance than other countries to the question of obtaining
a dominating pesition in International radio discussions.

THE HAGUE CONFERENCE.

interesting report has recently been received of
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©Of the Beitsh Th

Details of the Apparatus Used.
By T. H. KINMAN

HE importance of reducing the interelectrode
capacity between the anode and control grid in
sereen-grid valves in order to obtain a degree

of stable amplification at high frequencies is well known

and has been the subject of recent discussion.?

A method of measuring this capacity was described
by A. W. Hull and N. H. Williams in 1926, and mére
récently another method hezs been described by N. R.
Bligh, B.Sc.®* The method described in this article is
based on the substitution method, outlined by Hull and
Williams, in that the valve capacity is determined by
observing the capacity change required in a standard
condenser connected in parallel with the valve capacity
when coupled between an R.F. source and amplifier
to obtain the same amplifier output reading when the

valve capacity is removed. The bare theoretical circpit

= S =3
4 ; &

i

-Pg l.-LSChematlc diagram of apparatus used for the meéasures
{ ment of valve interclectrode capacities.

arrangement is shown in Fig. 1, in which the R.F.
source is coupled to a screened amplifier A through
the valve capacity C, and standard variable condenser
C. A meter M indicates the degree of coupling between
the R.F. source and amplifier caused by the coupling

- capacities C,+C.

The meter reading is noted when both C, and C are

in circuit. When S, is open C, is removed from circuit

and C is then increased until the original meter readihg
is obtained. The change in capacity to produce this
effect is equal to the coupling capacity of the valve
and can be determined frora the known physical con-

_stants of the condenser C which will be described 1at¢r.

! See Kxperimental Wireless, June, 1929, page 293 ; also Tfe
Wireless World, July 24th, 1929, page 68.

* Physical Review, Vol. 27, April, 1926,

* Bxperimentul Wireless, June, 1929, page 208.

| .

[ v

-Houston Company’s Engineering Laboratery at Rugby).

The three interelectrode capacities present in a screens
grid valve are represented in Fig. 2 by Cqg, C,, and C,
respectively, the value of C,, which is desired, being
but a small fraction of C,, or Cys.

In testing this circuit it was found that the results
obtained were not con- ’
sistent with the above
simple theory, the cause |

being traced to the shunt- Tﬁ% Oz
ing effect of the anode-to- i ':"r‘“"'
screen’ capacity of the | £ =

valve under test. The
effect of this capacity
when switched in or out of
circuit is to react upon the
R.F. source and alter the
impressed voltage or frequency or both, so vitiating the
readings. This effect was small with the early types of
valves such as the Hull, or where the capacity C, is|
relatively large, but with valves of the AC /S type, the
anode-screen capacity is relatively larger and the .
coupling capacity C, very small, therefore the effect of
the former capacity must be taken into account.

This difficulty was overcome by using a small vari-
able condenser C,, as shown in Fig. 3, to replace the
valve capacity C, when the switch S, was operated,
C, being adjusted to balance exactly the effect of C,, on
the input voltage. In order to adjust C,, however, it
was necessary to remove the coupling through the valve
to the amplifier when the switch S, connects the valve
in circuit, otherwise the effect of the capacity coupling
through C, would be included in the balancing adjust-

Cas

.I_
S R
W1

Fig. 2.—Equivalent circuit

showing the three interelec-

trode capacities present in
a screened valve,

1VALVE
ISCREEN
)
o
L ¥0%s M) Hem ‘
[ \l..'i £Cas
N & -
s‘ 4/"’ Sg

{'w l,’Aﬁ‘

TO
AMPLIFIER

b - ——

Fig. 3.-—The circuit arrangement which was designed to over-
come the shunting effect of the anode-to-screen capacity of the
screened valve.

A 22



- '_,.‘\

-

DECEMBER 4th, 1929 | *

Measuring the Interelectrode Capacity of Screen-grid Valves.—

ment. The coupling capacity C, was, therefore,
removed|by means of switch S,, which disconnected the
control %rid from circuit, a small condenser C, being
provided to compensate for the removal of the valve
capacity.C,,, which is normally in shunt with the input
circuit of the amplifier. C,

s Las Jb g

Wireless :
Woerla

AV B

611

In this particular case the wire was coupled by an in-
sulating link to the movement of a standard micrometer
which not only provided a scale, but also gave a very
fine and accurate adjustment. Fig. 5 shows the appear-
ance of this condenser. The capacity change per
centimetre of movement was calculated from the follow-

i ¢ ing equation:—C = 1/2~

can, however, be dispensed
with, but a compensating

adjustment on the input’
tuning | condenser would
then be | necessary. It was

found more convenient to
use a separate condenser as
indicated in Fig. 3 for this
purpose.

It may be of interest to

It is not overstating the case to say that the greal strides
made in stable H.F. amplification during the last year
are, lo a large extent, due fo the adven!t of the screened
valve with an interelecirode capacily of the order of one
hundredth of a micro-microfarad or less.
has been greatly assisted by the design of highly specialised
apparatus for measuring minule capacities.
companying article an interesting description of  such
: equipment is given.

(loge gi) ; where C is the

capacity change per cm.

length ; R, is the radius of

tube electrode, and R, the
radius of wire electrode.

In constructing such a

_ condenser, certaln .precau-
tions are necessary :—

() The electric field

This progress

In the ac-

point out that whilst C, R
can obviously be made to equal C, in capacity, it will

not usually include the H.F. resistance introduced by .

the valve, valve-holder, etc. The damping effect of C,
on the input circuit of the amplifier will, therefore, be
less than when Cj is in circuit, and a larger output
reading [obtained. The magnitude of the reading for
this adjustment is, howeyer, immaterial, as will be
explained later.

Description of Apparatus.
The cpmplete circuit arrangement is given in Fig. 4.

between the electrodes
must be confined inside the tube. This is effected by
suitable external screening.

(2) The ** fringing’’ capacity between the ends of
the tube and wire must be practically constant over
the working range of the condenser, and must also be
small compared with the true radial capacity between
wire and tube, i.e., the tube must be long and the
axial movement of the wire a fraction of its length
within the tube.

It will be understood that the adjusting mechanism
must be insulated and well screened from both elec-

The H.F. oscillator needs no special description other * trodes, whilst the earth capacity of the wire which pro-

O HT o+

+GoV.Q

po—

-
PSRN p S 1

o4

O+150V.

o e

|

2

+o———®M—~ T-—

CLOSED -
FOR M,
OPEN

11
"

-
’_-

-

) <
H.F.OSCILLATOR T py

"R AMPLIFIER

VALVE VOLTMETER
M, .

Fig. 4/~—~Complete circuit diagram of equipment t:oumlulnlgl ngsentﬁ:lmty a valve voltmeter, H.F.. amplifier, valve under test and an
.F. oscillator.

than that it provided a L:onstant high-frequency and
output voltage across the coupling coil to suit the par-

ticular H.F. amplifier employed. The frequency actu-

ally used in these tests was 750 kilocycles. The vari-
able condenser C was specially constructed for the tests.
It consists of a brass tube as one electrode and a thin
wire as the other, the capacity change being obtained
by moving the wire along the axis of the tube and
measuring the displacement on some convenient scale.

A2

jects outside the tube must be constant.
itself must also move without deviation along the true
axis of the tube. The condenser shown in the photo-
graph had a capacity change of 0.01075 cms. per revolu-
tion of the micrometer, and this was sub-divided to give
a fine adjustment of 0.00043 cms. variation for 1/25th
of a revolution.

The switch S, was of the so-called anti-capacity type,

having the additional feature of a screening member :

t

The wire
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Measuring the Interelectrode Capacity of Screen-grid Valves.—+
between the moving contac: and the fixed contact which
connects to the anode of the valve under test. A slit
was cut in this screening member to allow of the passage
of the moving contact. The mounting of the valve
under test required some attention to ensure that all the
electrostatic coupling betwzen anode and control grid
was inside the valve. In practice, a metal partition is
usually provided with a circular hole through which the
valve is inserted, thereby screening the wire connection
to the anode from that to the grid. In the present
arrangement a double scrzen was provided to allow
valves of differing lengths being used without alteration
to the screering..

Certain types of valves, similar to the Hull construc-
tion, require an carthed metal screen over the entire
bulb. In fact, the capacity C, can be reduced to some
extent in any valve by com-
pletely covering the bulb
with tin-foil and earthing it.
The external screen ap-
parently  neutralises the
coupling effect of the mag-
nesium coating inside the
bulb, which may, in some
cases, extend from the
anode terminal round to the
pinch to which the control
grid is anchored. In some
types of screen-grid valve
the magnesium coating is
earthed by the makers.
When this is the case, an ex-
ternal bulb screen, as dis-
tinct from partitioning screen, wiil obviously be super-
fluous. The radio-frequency amplifier consisted of
only one tuned H.F. stage and employed a Cosmps
AC/S valve, which enabled a circuit amplification of
well over 100:1 to be obtained. A multi-stage
aperiodic amplifier would have certain advantages over
the tuned type, providing the overall amplification was
of the order mentioned. Tke indicating meter M, was
a microammeter in series with the grid circuit of|a
negatively biased triode, and not only served as an indi-
cator but also measured the voltage developed across

condenser, and micro

the tuned circuit by noting the bias voltage required:

just to bring the meter pointer to zero. |

A more sensitive indicator was found desirable when
measuring valves of the smallest capacity, and this was
provided by connecting the same or another micro-
ammeter M, in the anode circuit of the triode. This
latter arrangement does not give a direct voltage read-
ing without’ calibration, but removes the damping an
the tuned output circuit by climinating the necessity of
grid current flow through M,. A greater output volt-
age will, therefore, result, apart from the added u of
the triode.
ing the meter to some convenient setting on its scale
whilst making the measurements. .

Method of ()pgratlon. ‘
The amplifier was tuned to the frequency of

!
{

' reless - .
M World :

Fig. 5.—Standard micrometer condenser.

eter adjustment.
concentric with the screening tube seen in the photograph, and the terminal connections to the
. condenser are indicated by the two wires which project through the smaller screening tubes, -

The potentiomefer P was used for adjust- .

(T g |
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voltage and negative bias could be used on the valve
voltmeter without overloading the H.F. amplifier. This
was done with switches S, and S, closed to include the
valve coupling capacity C,, i.e., S, upwards and S, to
left-hand contact. The next step was to adjust C, tp
the value of C,. With S, closed to the anode (upr
wards) and S, on the right-hand contact, condenser
C, was increased to replace C,, until substantially the
same meter reading was obtained. Switch S, was then
closed to C, (downwards) and C, adjusted until the same
meter reading was shown. This gave the correct set-
ting for C, as a substitute for C,,. S, was then closed
to the left and C, reduced to zero or to its original setr
ting. The meter reading was now noted. Switch S,
was now thrown up, putting the valve capacity C, in
parallel with C, which was reduced until the previously
noted reading was again obtained. The value by which

The illustration shows the chassis supporting the
The wire and tubular electrodes are inside and

C had to be changed gave the required capacity of the
valve.
Precautions were found to be necessary, as erratic or

TABLE I

Valve.

Mazda 2158G ........

g

Capacity (uuF).

0.0085
0.0086

1

i

0.0067
© 0.0072
0.0089

0.0072
0.0072
0.0067
0.0076
0.0074
0.0065

Costnos ACHS . .......

0.012
0.012
-0.010

U.8.A. Hull Type

I~ SRR WII DOTE WG

-

0.0095

Hull Type ACSS ......

Since the capacity measurements shown in the above table were
taken, the Mazda 215SG and the Cosmos AC/S {now called the
Mazda AC(SG) valves have been altered in construction and the in-
terelectrode capacities have been reduced respectively to 0.005 cms.
and 0.0045 cms.

A 24

r 0.0072 ‘

1
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Measuring the Interelectrode Capacity of Screen-grid Valves.—
inconsistent readings are sometimes caused by " high
resistance, paths between the various electrodes inside
the valve, and may even prevent the capacity of the
valve being measured. It was, therefore, found advis-
able to subject each valve to a high voltage insulation
test between the different pairs of electrodes before capa-
city measurements were attempted. .
Results Obtained.

A large number of valves have been tested with the
apparatus described, covering values from o.100 cms.
to 0.0017 cms. capacity, the accuracy obtained on the
lowest figure being within 10 per cent. Table I gives
results of measurements made on stock Mazda and
Cosmos valves, and includes also capacities of some
American type valves which may be of general interest.

An important point in connection with screen-grid

613

valves which does not appear to be generally realised
is that the interelectrode capacity should be reasonably
uniform between different valves of the same make and
typel, otherwise when a valve is replaced instability may
result.

In conclusion, it may be stated that capacity measure-
ments have been made also on other types of valves
mentioned by Mr. Bligh, the results on which agree
generally with his. In fact, a method similar to his has
been tested, using only 100 volts input and employing a
calibrated R.F. amplifier voltmeter to compensate for
the low output voltage. The writer is grateful to Mr.
R. C. Clinker for his useful advice regarding the con-
struction of the standard condenser, and has to thank
the British Thomson-Houston Company, Ltd., for per-
mission to publish the results of the work done in the
Engineering Laboratory at Rugby.

}

A Record Juynk Sale.

In tiew of the interference now experienced

An cxceptionally large number of components
were disposed of at the Junk Sale organised by
Slade Radio (Birmingham) at their last meet-
ing. The Society is now appealing for miore
members, and it is thought that there must be
numbers of enthusiasts in the Birmingham dis-

existence. Application for particulars should

NEWS FROM

from the new broadcasting station at Brook-
mans Park, Mr. Ilaynes’s remarks were most
helpful. Valuable suggestions were made for
the cutting out of this station and receiving
othler stations quite near in the wavelength
scale.

The lccturer also toucbed briefly on the forth-
coming design of sets and outlined the modifi-

be made tg the Hon. Secretary, 110, Hillaries
Road, Gravelly Hill, Birmingham.
oono

trict who [fny be unaware of the S8ociety's

THE CLUBS.

8et Wiring Explained.

cations which will take place next year. From
Mr. MHaynes's remarks it was clear that we
have not yet reached finality in the design of

Stations While You Wait.

An entertnining demonstration was given be-
fore thc South Croydon and District Radio
Society on November 19th, when Mr. Taylor, a
former inember. showed the capabilitics of the
Philips  All-Mains 4-valve set. Scarcely a
station named by members proved out of reach
of this fascinating receiver, its only apparent
shortcoming being its inability to receive signals
without an aerial. It was shown, however, that
even the merest apology for an aerial would
suffice, as, indeed, was proved when the chair-
man himself touched the acrial soeket and pro-
vided the audience with the pick of Europe’'s
radio! The receiver embodies two screen-grid
H.F. vnlveﬁ, leaky grid detection, and a pen-
tode stage to the lonud speaker, all valves being
indirectly heated by A.C. .

Hon. Secretary, Mr. E. L. Cumbers, 14, Camp-
den Road, South Croydon.

coo0o0

New Society in Essex
The opening of the new Brentwood and War-
ley Wireless Club was celebrated in an auspl-
. cious mnner on Wednesday last by a public
debate on *’ The Merits and Demerits of the
Brookmans, Park Transmitter,” whiech showed
that the first of the regional stations is a sub-
ject of great interest to listeners in Esscx.

New members will be warmly welcomed.

The lon. Seeretary of the Brentwood Club
§s Mr. M| B. Edwards, 88, Junetion Road.
Brentwood .

cono o

How Metal Rectifiers Work. !

A cinemctograph display illustrating the use
of metal rectifiers was given in the eourse of
a lecture before the Kensington Radio Society
on November 14th by a representative of the
Westinghouse Brake and Saxby Signal Co., Ltd.
At th. Society's meeting on December 12th Mr.
R. Waldo  Emerson will dcinonstrate a 6-valve
receiver. The meeting will be held at 8.30 p.m.
at 20, Penywern Road, 8.W.5.

Hon. Sedretary, Mr. (. T. Hoyes, 71a, Elsham
Road, W.14.

o000
Valve Mysteries Explained.

Valuable teehnieal data regarding the design
of radio valves was given at the meeting of the
Muswell Hill and District Radio Soeiety on
November| 20th by a representative of the
Mullard Company. The fundamental prineciples
of the screen-grid and pentode valves were
described, and members received some useful
hints whieh cleared up several mysteries.

Hon. Secretary, Mr. C. J. Witt, Coniston
‘Road, Muswell Hill, N.l0.

A2

The Queen’s Park and Distriet Division of tbe
Wireless League are resuming their series of
monthly meetings on Thursday, December &th,
at 8 p.m., when it is hoped to demonstrate the
wiring up of a well-known radio receiver, Ama-
teurs arc cordially invited to attend these
meetings, which will be held on_the first Thurs-
day in each month at 37, Enbrook Street,
Harrow Road, W.10.

Full particulars of these and other interest-
ing events gladly supplied by the Local Seere-
tary, Mr T. Batho, é\% ghg above address.

Sets of the Future.

Mr. llaynes, Assistant Editor of The Wireless
World, recently leetured before a large audl-
ence of members of the Wembley Wireless
Society., taking as his subject the question of
selectivity.

wireless receiving sets, and in the future their
design and construction will call for consider-
able ingenuity from a mechanical as well as
an elecurical point of view.

Hon. Sceretary, Mr. I, E. Comben, 24, Park
Lane, Wcembley.

o000
Anode Converters.

Anode converters and motor generators as
applied to wireless and gramophone amplification
were discusscd by Mr. Woodall, A.M.I.E.E., of
the M-L Magneto Syndicate, at a rccent meetin
of Slade Radio (Birmingham). A number o
anode converters, rotary transformers, and motor
generator sets were on view. The evening econ-
cluded with a demonstration given with the
assistance of the Radio Gramonphone Develop-
ment Co., who kindly supplied the necessary
apparatus.

RADIO AND THE ARCHITECT.—Broaocastind has ghven architects a new outlet for

original expression.

The building shown above houses the Bucharest transmitter,

which provides Hungarian listeners with all-day programmes on 550 metres.
power is 20 kW.
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Interpreting the Information given in - The Wireless World”’ Valve Data.Sheet.

extent ‘on progress in valve design. The set is

built around its valves, and the hope of really suc-
cessful performante can only be fulfilled if the various
valve constants now so willingly given by the manu-
facturers are understood and applied to the best advan-
tage. The separate valve data sheet accompanying this
issue is wider in its scope than that which we published
in February of this year. In it there are about 165
representative British valves

PAROGRESS in receiver technique depends to a large

signal strength increasing as the signal is impressed
nearer and hearer to zero.grid volts. : I
Taking into account the large H.F. stage gains now
obtained and the limited grid swing acceptance of the
detector, it is safe to allow about 14-volt as the largest
signal which the valve preceding the detector will have
to handle. The bias need not exceed a fraction of a volt
provided that no grid current flows at zero grid volts,
This condition obtains in the battery-fed S.G. valves,
and a bias of o.9 volt

classified under five main
headings—a step rendered
necessary by the growing
list of special - purpose
valves, no two classes of
which can be easily cate-
gorised under the same sub-
headings. It is the aim in
these notes to explain
briefly the various data in
each section which will be

taken [seriatim.

ccoo0 amplifiers.

Screen - grid Valves.—

. HE supplemeniary valve data sheel which accompanies
this issue conlains a number of impo:lani new fea-
tures which are the subject of discussion in these noles.
The publication of the A.C. power outpuf in milliwalts of
some &85 valves should make the scienlific design of the
output stage of an amplifier considerably -easier.
degree of unobjectionable distorlion which is permissible
is taken as & per cenl. second harmonic.
malter giving the maximum possible stage amplification of
screen-grid valves taking inlo account interelectrode capacily
will undoubledly prove of assistance in constructing H.F.
All symbols and formule used are explained
in the appendix at the end of the article.

is given as being conveni-
ently obtainable from the
special battery developed
by Messrs. Siemens for The °
Wireless World. With ins
directly heated A.C. valves,
due chiefly to the fact that
there is no voltage differ-
ence between the ends of
the emitter, grid current
may flow when the grid ig
quite a large fraction of
volt negative and a bias o
13 volt is desirable.

The

The tabular

Certain data such as fila-
ment volts and amps. are .
omitted as they are obvious in nearly every case from
the type name. The best performance will be obtained
.with the maximum anode and screen voltages specified,
but anode voltages down to about 100 minimum may
be used with a slight reduction in screen volts. Anode
voltages below this figure may bring the operating point
to the negative resistance ‘‘ kink ’* in the characteristic
which will result in uncontrollable oscillation.

A knowledge of anode current is necessary when it is
desired to reduce the voltage from an H.T. eliminator.
The value of the voltage-dropping resistance required,
for instance, to feed the anode of a Marconi S.410 valve
with 150 volts from an eliminator giving 230 volts is

230-150+ 3.8 mA. (expressed as amperes) =

0.0038
20,000 ohms approx. The average anode current
figures given assume maximum anode voltage,

optimum screen volts, and 0.9 volt negative bias for
battery-fed valves and 1.5 volt bias for the indirectly
heated A.C. type.  There is very little ‘‘ straight ™’
portion in the grid volts-anode current curves of a
screened valve—the mutual conductance and. hence

)

Screen' current is not
i published, as it would be
unsatisfactory to obtain screen potential from a consider-
ably higher voltage source by the use of a series resist«
ance. A potentiometer should be employed passing
2 to 3 mA., which is about four times the screen currenf
of an average S.G. valve. Mutual conductance is
omitted in favour of an H.F. performance factor given

by—£—x 100. This shows a true figure of merit for an

H.F. valve used with an H.F. transformer of optimum
ratio. For a given signal a valve with a performance
factor of 8o will give twice the H.F. output as compared
with one having a performance factor of 40. If a Wire-
less World type of transformer wound with Litz on a 3in,
former with a fine wire primary is used as an inter-
valve coupling—and such is to be recommended on the
score of stability when the receiver is mains driven, it
can be assumed that the dynamic resistance R of the
secondary is about 250,000 ohms. The optimum trans-

former ratio is \/ _RR_, which in the circumstances

becomes 500 divided boy the square root of the valve’s
A.C. resistance. Where the valve has a greater A.C.
A 26



Valve Data.— :
resistance| than 250, 000 ohms and a step-down ratio
is theoretlcally correct, a I to I ratio is specified in the
tables as being a compromise between tolerable selec-
tivity ancﬁ signal strength.  The stage amplifications
attained ‘when using optimum transformer ratios are

the amphﬁcatxon would drop to 6o—rather less than
that 'of the best neutralised triode. It is claimed that
-if copper gauze of fine mesh be wrapped round the bulb
of the MS4 valve and earthed, the internal capacity is
reduced from 0.0045 ppF. to 0.0025 pyuF., provided that
the valve is already contained within a screening com- g

given by the expression Ju N, but in nearly every case partment. ThIS would " increase the maximum un- gjg
;t)lfles tlegblll;i fﬂ(cﬁ%ﬁ ttl}(l)i ln(r))slt , ?eutrahs(eid b?mpllﬁcatlon Tt
sible (compaf)re cols. Ig)iv— v 4 [Eg=0| | t?mg:.nSI' o _y A

ing stage amp. neutralised § ImMaxi>N [Eg=20 e ool ¢

and max, stage amp. un- s 100 l /Eg-a0 Miscellaneous Valves. .
neutralised). This means = 90 l 3 < —From these three- elec-

that there are only one or = 80 17 E AN / _g-Eso-so trode valves having A.C. ‘77
two Ec;ee[;:l;j. \;:;,lves. l(l)n the ° z 70 / } / 7\ // Pg B ) resi‘stapces greater. than ;,:L_ ,
‘marke Ich Wil not | |4 g6 T TANCO/T Egmizo . 13,000 ohms . -will be <%l
oscillate when used witha | | & 50 A LN & - .chosen the neutralised -
Wireless | World type of Y o0 /i Vil/ NX /] Eg=140 H.F. valves, certain anode ’
transformer .of optimum 5 30 ! P /| /Eg=180 ' and grid detectors, and

ratio unless nel_ltr_allsezrl. ) _ J Vs / ,Eg=180 early L.F. valves. Asex-

_ Where | selectivity is of 8 10 N LA AL A XD plained in the screen-grid

the utmost importance, | 2 aviwed )4 AT IviN section, if a Wireless
amplification must be < 0="300 200 300 400 500 600 700 800 World type of H.F. trans- /5
sacrlﬁced! by using fewer ANODE VOLTAGE for{ne_r is used the step-up -
primary \ turns on the ratio is obtained by divid-

transformer than are W
dictated by theory When
a 3 to 1| transformer, for
instance,| of the type

already mentioned is used, stage amplification is given

o Np A :
by R+ N'R,, and the results are given in the last column
but one.' The figures do not reach the limit of stable

ampliﬁca}k‘ion, and neutralisation i therefore unneces-
sary rom this it will be seen that the removal of
primary turns is conducive to greater stability and better

selectivity, but signal strength is reduced.
We now come to the constant which makes or mars
the screen-grid valve from |the point of view of maxi-

mum stable amplification, namely, residual’ anode-grid
capacity. By the expedient of arranging two screening
grids in icascade or by using a cross-mesh screen the
interelectrode capacity has been reduced in two or three
cases to the low figure of 'approximately o0.005 uuF.
Expression (a) in the appendix gives the maximum
possible amplification before oscillation sets in due to
the feed |back through the small condenser formed by
the grid gnd plate of the valve. This formula is solved
for pra(ﬁcally all the screen valves shown, and the
figures obtained are given under the heading—Max.
stage aerhﬁcatlon unneutralised—which is next to
the anode-grid capacity column. As an example of the
1nﬁuencejlof interelectrode, capacity it will be seen that
the Mazda 215 S.G. valve has a stable amplification of
153 with a capacity of 0.005 uuF.; had this been o.05
puF.—still a very low figure—expression (a) shows that
|

. 1,—Anode volts-anode current curves for equal increments of
gr. d voltage for a super-power valve.
second harmonic scale at the operating point O, the optimum load
line (i.e. loud speaker impedance) and the power output trlangle
can be fouad for allowable distortion.

ing 500 by the square root .
of the valve’s A.C. resist-
ance.  As an example
let us take the Mazda®

AC/HL; the step-up ratio would be 500 A=4.3-\-’”"
: : ¥/ 13,500
and the stage amplification uN=4x35x4.3=75.
Similarly  the Osram H.L.610 would requlre a step- up.

By pivoting the 5 per cent.

ratid of 50 .. 9.and the stage ampllﬁcatlon—‘ )
»/ 30,000 s
4x30x2.9=43. It would be as well not to choose a..

valve for this function that has an H.F. performance

is for amplifying conditions, and should be doubled for
anode bend detection using the same anode voltage. -
The average anode current figures are useful for calcu-- *~
latmg voltage . dropplng resistances when denvmg
current from the mains as explained earlier.

Anode bend detectors .can be of two distinct classes; .
first, those chosen from among valves having A.C. re- |
sistances greater than, say, 15,000 ohms, which can only
accept peak voltages of 2 or 3, and must be followed by
resistance coupling, and secondly, those with A.C. resist-
ances less than 10,000 ohms which will accept peak
voltages up to, say, 10, and can be followed by an L.F.
transformer provided that its primary inductance is of °
the order of 150 henrys under working conditions. The
ﬁrst type w1ll be found among the valves under dxscus-

factor <7%X IO(_)) less than 14. The grid bias given Gat!
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‘preceding tuned circuit, while the second type must be
selected from the Output Valve section, and will load
the tuned circuit to a certain extent. Suitable valves
for this latter class are those having mutual conductances
%eaof about 2 and A.C. resistances of about 8,000 ohms.
. ‘:Ix{.?ﬁ;"“»' . cco0o .
“%“",P Output Valves.—This section contains valves with
Jﬁ: "7A.C. resistances less than 13,000 ohms, and as in the
i=-¢ last series the grid bias figures are for amplifying con-
2&ditions.  The maximum undistorted output requires
some explanation. This constant is extremely valuable
in designing output stages under correct load conditions,
’t:nand it is hoped that by the time our next data sheet is
= " published the valve manufacturers will have agreed
. upon a standard basis of measurement. The figures
< given must be considered as a useful guide, but because
“ two valves of obviously similar chatacteristics made by

-~with the slightly higher output must not necessarily be
=."considered superior. Valve makers differ in their
. method of fixing the bias point, there are indications
iin some cases of rather

7 two different firms differ by, say, 10 per cent., the valve

grid voltage curves are cut. Each of these curves must
represent equal voltages either side of the operating grid
voltage. For example, in Fig. 1 when the zero on the
scale is pivoted at the operating point O on the grid
voltage of 80, 10 on the left of zero will cut Eg =o, while
I0 on the right cuts Eg=160 if the scale is held at the
angle shown. In fact, A in Fig. 1 will be 11ths of B.

It will be noted that the distance between Eg=160
and Eg=140 is less than that between Eg=o0 and
Eg=20', and as the anode voltage swings up and down
the load line, second harmonic distortion will take place.
It is generally agreed that 5 per cent. second harmonic
is the maximum unobjectionable distortion permissible.
The scale in Fig. 2 obtains the necessary load line fér
this condition, and if the dotted sides of the triangle
shown in Fig. 1 are multiplied together as volts x amps.
and divided by 8 the resultant figure is the A.C. power
output in watts for 5 per cent. second harmonic di$-
tortion. - Expression (b) in the appendix which is due
to B. C. Brain® arrives at the same result from purely
mathematical considerations. The mutilating effect on
a pure sine wave by superimposing a second harmonig?
(twice fundamental fre-

high biasing to obtain low

# . tributes towards a slight
s> ~disparity between valves
*#i ¢ of otherwise similar con-

» A moving coil
¢ speaker for home use re-

quency) of 50 per cent.
amplitude is shown in
Fig. 3. The case is, of
course, exaggerated, but
the ear can detect 5 per
cent.  distortion  more
easily than the eye. It &

.quires approximately a
minimum of 1,000 milli-
watts to give satisfactory
4 volume, for public address
- work and large halls 5,000
“milliwatts  upwards s
-necessary, while a small

often suggested that the
D.C. anode dissipation
(i.e., col. A x col. C) multj-
plied by 0.2 will give the
maximum A.C. watts, but

: different classes of valves
. require a different factor

3. cone loud speaker would
-give very good volume if
. it were fed with 500 milli-
% watts, and all the power that a portable set can give its
~loud speaker when 2-volt valves are used with 100 volts
+H.T. 1s about 150 milliwatts.

The graphical method of arriving at power output is
!_{;'probably the most accurate; it is, however, rather too

;o laborious when 85 valves have to be examined!

-‘_%f:"? Typical valves of different classes have been checked by
. S¥EC this method, and have been found to give sensibly the

'WJ ‘ﬁ, same figures as those derived from expression (b) in the
“i5afey appendix which has been used for column D.  The
il eraphical method which it is hoped will become standard

is clearly described by K. S. Weaver in the November,
1929 issue of QST. The anode current-anode volts
~curves at a number of fixed grid voltages differing
by equal increments are plotted as in Fig. 1. A scale
.15 then made as in Fig. 2, such that each division on
the left of o is L1ths that of each division on the right.
".~The point of maximum anode current and voltage gives
"J',., the operating point O on one of the grid voltage curves,
4% and it now remains to pivot the zero of the scale on the
. .= -operating point to obtain the best angle (load line or

woptimum loud speaker impedance) at which the scale

ives the same reading on either side of zero where two

4
~
A

’

: -agg#{‘;’f

o

b >
3

Fig. 3.—Second harmonic distortion.
the fundamental and a 50 per cent. second har monic (in dotted lines),
"~ (b) The two waves in (a) combined to form a distorted wave.

a) Sine wave representing —one must look up the
answer first and then
work out the problem !

In comparing power output figures it is only fair to
examine the grid bias (col. B) to see what input i$
necessary, it is also interesting to note the anode voltage
required. The PX4, P650 and the AC/P1 should give
adequate volume with a moving coil loud speaker using
only 200 volts H.T. An inferesting point is brough%
forward in the article by B. C. Brain, namely, that thi
power output is proportional {o the 2.5 power of the
anode voltage. That is, if the anode voltage is doubled
the power output increases by 2§ =5.6 timesthe
advantage of high anode voltages where these are post
sible is obvious. = The output from two valves in
parallel or push-pull is approximately double that of
one valve provided that the load is halved and doubled
respectively. There is a slight advantage in push-pull
in that even harmonics tend to be cancelled out, buf
with mid-point biasing there is no serious gain.

! 8ee article entitled ‘“ The Pentode under Working Con+
ditions ’’ elsewhere in this issue. e

* SBee Experimental TViréless, March, 1929, |
2 See Experimental Wireless, July, 1926. Article entitled.

‘“Harmonics and their Effects on Wave Form,”” by J. F. Herd.
a8
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Valve Data.— g

Pentode Valves.—It should be noted that out
of 15 valves, 6 require a |streen voltage less than
that of the anode. This suggests a resistance to
drop the| necessary volts, and at the same time to
decouple the screen cir-

i L Wird

@SS . | - o,
orld ‘ 7

must be considered as part of the rectifier and not part of
the filter, is necessary to improve power factor (rectifi-
cation eﬂicxency) The use of considerably more than
4 mfds. may damage the valve, while 2 mfds. would
mean a reduced output. The reduction of rectified

. output must never be car-

cuit. The value of the
screen current which is
necessary to calculate this |
resistance| is given in
col. F.| - Amplification

ried out by dimming the
filament as this tends to
saturate the wvalve and
causes its early destruc-
tion; furthermore, the

factor and A.C. resistance
are omitted as they change
considerably with small
alterations in screen and
control grid voltages, but | |

the mutyal conductance, :

impedance rises and the
regulation curve becomes
steep. The absorption of

S ; | excess volts should be
& '1 " | ¢arried out with series
resistances and sub-

which is given, remains '’ gy
fairly copstant. In any
case the A.C. resistance of |
perhaps spme 40,000 ohms Ln A

Is no guide to the speaker impedance which should be
about 7,900 or 8,000 ohms to avoid distortion and
dangerous over-voltages as explained elsewhere in this
issue.  The power output in col. D is obtained
graphically from a family of anode volts-anode current
curves, and the limiting condition of distortion in this
case is the third harmonic which again has to be reduced
to 5 per cent. to become unobjectionable. In Fig. 4 a
third harmonic of 33} per cent. amplitude (dotted
curve) is shown combined with its fundamental. The
resulting flat-topped wave (b) is particularly unpleasant.
The formula in the appendix for power output cannot be
used for |pentodes. The enormous power output for
small inpnit grid swing is the feature of the pentode, as
will be shown by an examination of the data sheet.
There is an error in the valve data sheet in the pentode
section; the grid bias sub-headmg should read—for

A and not—for A and
¢ oQpo

Rectifying Valves.—In choosing a rectifying valve
it is necessary to have the maker’s regulation curve to
see what voltage will be available at the terminals of the
filter with the known load of the receiver. = Connected
across the output of a rectifying valve there must be a
condensey
at 4 mfds| by the manufacturers.

This condenser, which

4,—Third harmeonic distortion.
nmnutude and of 3 times fundamental frequency when combined
with its fundamental gives a parti

potentiometers where the
feeds are extremely small.

A wave of 33} per cent.
lariy objecti

wave (b).

which it is understood has been standardised.

ble flat-topped

The figures given for
maximum unsmoothed
D.C. assume a 4 mfd. shunted condenser, but allowance
is not made for any drop in output due to the resxstance
~of smoothing chokes.

APPENDIX. .
Max. stage amplification (unneutralised) with $.G. valves
before threshold instability is reached at 200 metres takmg into
account anode-grid capacity is given by

A =1+ VIT 2R,
wCiR, )

Milliwatts output=HK,.(‘—;=)*

A =Stage amplification.
Cp = Anode-grid capacity in farads.
| #=Amplification factor of valve.
{Ro=A.C. resistance of valve (ohms).
R =Dynamic resistance (ohms).
w=2r x frequency (at 200 metres, o= 10‘x21' x 1.8},
N =Step-up jurns ratio of H.F. transformer,
V,=Max. anode volts,
Eg—(}l‘ld bias.
§_Anode current (mA.).
nEe A coefficient depending upon the ratio of external {o
internal impedance in an output valve. If there is
i « no watts dissipation limit, H=0.041, but with large
- power valves the load 1mpedance may have to .e np
to 4 times the A.C. resistance of the valve and H
becomes a minimum of 0.032. See article by B. C
Brain already referred to.
K=A constant obtained from the maker’s valve curves.”

V, ia obtained from col. A; E; fz‘om col. B
and I, from col. C.

=) ,

ceectiaretrintaisarructntsrady (a)

wresnsenssseessssancesns (U)

A COMPLETE INDEX TO RADIO LITERATURE.

HE| December number of our sister journal,

Experimental Wireless, completes the volume

for the year, and contains an index to the tech-
nical articles on radio subjects which have appeared
in all countries and in all languages during the past
twelve months. From month to month Experimental
Wireless issues with each number a service of abstracts
and references to the world’s wireless literature, and
the December number contains the index to these
abstracts| for the year. The index is an invaluable

A 29

source of information, especially to those who happen
to specialise in the study of any particular branch of
the subject.

In addition to this index, the December number »

contains an article on the design and use of a new
type of valve voltmeter by Manfred von Ardenne,
and a study of the effect of the ground on downcoming
plane space-waves ; there is also an important contribu-
tion by R, Wilmotte on ‘“ A Comparison of the Power
Factors of Condensers.””
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l Practical Hints on Applying an' Improved Tuning System.

’ . s F By H. F.

ITTER complaints have already been registered by
those whose long-distance reception has been
eclipsed by the high-power transmissions from

Brookmans Park, but it seems likely that the storm that
has just subsided will renew itself with redoubled force
when the twin station starts work. Over a wide area,
listeners with out-of-date and unselective apparatus will
find themselves in the unenviable position of being
unable to receive even one programme without interfer-
ence until their sets are altered.

Indignant listeners may even go to the length of de-
manding a refund of their broadcast licence fees, but it
is certain that among the applicants there will be but few

CARRIER
FREQUENCY

|
|

|Ll.
]
10ke—+10kemt

HF. VOLTAGE ON DET. GRID

10ke~t

] 1
FREQUENCY : FREQUENGY
(a) (b)

H

Ry G SR

Fig. 1.—Resonance curve of conventional single circuit (a) com-
pared with outputs obtainable from filter circuits.

4 3
Wireless World readers: to the true enthusiast, difficui-
ties of this kind exist only to be overcome. Of the several
possible lines of attack, none offers greater possibilities
than the use of tuned filter circuits, which have already
been discussed' at some length. It is suggested that an
hour or two may profitably be spent in acquiring practical
first-hand knowledge of the behaviour of these circuits in
their simplest form before attempting to incorporate them
in more complex and ambitious receivers. An attempt
will be made in this article to show how apparatus already
in the possession of the average set constructor may be
pressed into service for setting up a receiver that will
afford valuable experience, and, it is believed, convince
even the most sceptical of the worth of this method of
tuning.

Without retracing our footsteps over ground that has
already been covered, the reader may be reminded that
the kind of tuning we are now trying to avoid is that
represented diagrammatically in Fig. 1 (a), which shows

t The Wireless World, October 30th, 1920,
|

SMITH. '

the response (or H.F. voltage output relative to the audio-
frequency component or modulation of an incoming
carrier wave) of an ordinary ‘‘ good ’’ tuned circuit under
actual working conditions. By linking together two such
circuits with very loose coupling, no improvement is
effected with regard to high-note retention, but selectivity
is vastly improved.

Flattening Out Tuning Peaks.

As coupling between the circuits is made closer, thege
is a tendency for the composite circuit to give a maximum
response to two different frequencies, and it is this
property that is so valuable as an aid to obtaining real
selectivity combined with good quality. Tuning curves
of the kind provided by this arrangement are shown in
Fig. 1 (b). The first (X) is what may be expected of low-
loss circuits. It is not ideal, as a little consideration will
show that, assuming a perfect detector and amplifier to
be operated from the voltages developed, there would be
over-emphasis of the higher audible frequencies. In
actual practice, this might well be unobjectionable, if
only because it is hard to avoid some high-note loss in the
amplifier, but, to be on the safe side, it is well to aim at
something more like curve Y, which is afforded by
circuits of average ‘‘ goodness,”” used without any
abnormal precautions to avoid incidental losses.

The advantages of what is sensibly a flat-topped reson-
ance curve can be realised by careful operation of the
circuit given in Fig. 2, which represents an anode bend
detector, transformer-coupled to an output valve. This

Y

f
e |
}
Gy E
E F3 |
{
T
]
¥
-

Fig. 2.—A simple local-station receiver for testing the effect of

‘double-humped ** tuning. The anode bend detector valve should

have a reasonably low impedance and an L.F, transtormer with [}
large primary inductance should be used.

A 30
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‘Operating Filter Circuits.— .

combination can give really good loud speaker signals at
a distance of a.few miles, and it is primarily suggested to
those living within-‘‘ good crystal range’’ of a broad-
casting station. For our present purpose we are con-
cerned mainly with the tuning circuits, and considerable
latitude is permissible with regard to the L.F. amplifier ;

for example, resistance coupling will serve quite well.
The secondary inductance L, may consist of about 56
| turns of No. 24 D.C.C.
g wire on a 3in. former. Its
coupling coil L, may have
some 8 turns of finer wire
wound on a sleeve which is
an easy sliding fit on the
main former, so that its
[ .| distance from L, (and con-
" sequently the coupling)
may be readily adjusted.
A sectional sketch of these
windings is given in Fig.

s Ly 3; connections are indi-

cated by lettering corre-

Fig. 3.—Construction of a sponding with Flg 2. A
coupler, Lettering of the

more convenient form of
coupling (from the me-
. chanical point of view)
can obviously be devised by those with the necessary
facilities. :

Any reasonably good input coil (L) that is to hand
may be'used. Failing anything else, a winding similar
to that specified for L, with a tapping at the 10th turn
from th%) earthed end, will do admirably.

. termindl points refers to
Fig 2.

In order that inter-circuit coupling may be completely
under control, the secondary winding and its coupling
coil should be enclosed in a screening box, which may
also acdommodate the detector valve if space permits.

At v?ly short range, some method of preventing
detector'overloading must be provided, particularly if the
aerial system is efficient. A series aerial condenser (C) of
some 0.00025 mfd., though not a perfect control, is effec-
tive enough, if one remembers that any variation in its
setting will call for slight retuning. It is, perhaps, as

well to state here that the whole essence of filter circuit -

operation is accurate tuning, and that the usual expedient
of reduding incoming signal strength by detuning is quite
out of the question.

Post—detection Volume Control.

Assuming that the input from the aerial is sufficient
fully tol load our detector, some means of preventing
overloading of the subsequent valve must almost in-
variably be provided. For this purpose, a variable
resistance of some 200,000 ohms may be connected
across the L.F. transformer primary.

A sensitive milliammeter in the detector valve anode
circuit is shown ; this acts as an H.F. grid voltage indi-
cator, and is a highly desirable refinement, but is by no
means ¢ssential. :

Having set up the circuit, local signals should first be
tuned in accurately with the maximum possible separa-
tion between coils L, and L,, making quite sure that
there is{no tendency towards double-humped tuning. If
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necessary, aerial input should be reduced, as it is much
easier to work with a signal that is not overpoweringly
strong. The setting of C; should be as critical as when
‘“ aperiodic *’ coupling is used,.and a test may readily
be made by temporarily joining the aerial to point a on
L, after having removed the existing connection from this

point. Coupling should be adjusted so that signal -

strength is changed as little as possible while making this
comparative test. : '

| Critical Adjustment of Coupling.

Reverting to the two-circuit tuner, we now come to the
most critical operation—that of tightening coupling until
the circuits begin to ‘“ pull’’ together and act as a true
filter. If a detector anode meter is available, the
simplest plan is to move the coupling coil towards the
closed circuit winding until a maximum reading is indi-
cated and then to make a further slight increase in the
coupling until a definite but slight drop in current is
registered. This is a sure indication that something
approaching the desired results have been achieved, but
a little experience is necessary to determine the best
coupling for producing the proper degree of flatness. A
good idea can be formed by noting the effect of rotating
the condenser C,; there should be little perceptible

i
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COUPLING
CONDENSER
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gl’g. 4.—Another experlmental receiver circuit with capaci
upling. A plate current galvanometer may be inserted at X,

change in signal strength (as indicated by the meter), as -
its dial is turned through at least a single scale division,
or perhaps 2 degrees of a 0-180 scale.

If a meter is not available it is best to make progressive
increases in coupling, ‘‘feeling’’ at each step for the
desired broadening of tuning. In any case, it is essential
that the variable condensers should be finally set exactly’
‘“ in the middle of the signal,’”’ if the full benefit of a
filter circuit is to be retained. )

Where high selectivity is required, it is often necessary
to adjust coupling so that the tuning curve ‘‘ peaks ’’ are
rather closer together than shown in Fig. 1(b); in any
case it is necessary at least to make provision for doing
so when we come to deal with a long-range receiver with
H.F. amplification.
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THE ROYAL CONSTRUCTOR.
~ H.R.H. the Duke of York is reported to
have completed the construction of a wire-
less set in his ¢ workshop ' at 145, Picea-
dilly.
000 3
NEARING THE THREE MILLION
MARK.

In the House of Commons last week the
Postmuster-General reported that the
number of broadcast licences now issued
was 2,869,000. The number was increas-
ing, and he was confident that it would
reach 3,000,000 before very long.

. cooo
THE ALL-SEEING EYE.

A wireless *‘piraute” fined at the
Thames Police Court asked if he could be
informed of the names of the people who
gave information about him,

Magistrate : You are not entitled to the
‘information, and you must assume that
“there is an all-seeing eye which sees these

things.

Events of the Week in Brief Review.

INVENTORS, FORWARD!

Youis Graveure, a Berlin concert singer,
is appealing to scientists to invent a means
of broadcasting whereby the waves will
only be available to subscribers,

cQ0oCQ
THE WIRELESS LEAGUE,

Members of the Wireless League are.
cordially invited to attend the annnal
general meeting, which will be held at the
Royal Automnobile Club, Pall Mall, S.W.,
on Friday next, December 6th, at 3 p.m.
8ir Arthur Stanley :vgll be in the chair.

[} [}

A NEW ¢ KDKA.”

KDKA, Pittsburgh, one of the pioneer
broadcasting stations of the world, is to
have a sister station at Saxonburg, Penn.,
early in 1930, according to the plans of the
Westinghouse Electric Company. The
new ‘* KDKA *’ will concentrate on short-
wave work, and for this reason the new
site has been selected after an exhaustive
search. The new station should make it-
self heard in Britain.

FLYING LESSONS BY WIRELESS. The new wireless installation at Heston Air Park

School was officially opened last week by Sir Sefton Brancker, who is here seen adjust-

.ing the receiver. An illustrated description of the equipment appeared in * The Wireless
World ** of November 20th.

TONE CONTROL FOR ELECTRIC

GRAMOPHONES.
Dr. N. W. McLachlan, M.LEE,
F.Inst.P., will give a lecture, with der
monstration, entitled ‘‘ Experiments in
Tone Control for Electric Gramophones,’
at the annual general meeting of the Im
corporated Radio Society of Great Britain
to be held on Friday, December 13th, a
6 p.m., at the Institution of Electrical
Engineers, Savoy Place, W.C.2.

coo0O
WIRELESS FRIZE HUNT.

An observation test of unusual interest
will be provided in next week’s Wireless
World in the form of a Hidden Adver-
tisements Competition. Wireless appara-
tus amounting in value to £20 will be
offered to successful entrants, who will ba
able to choose their own prizes from goods
advertised in that issue.

While calling for no technical skill, thig

intriguing test will challenge the com- .

petitor’s powers of observation and his
ability to make the best use of the clues
provided. Full details will appear in our
advertisement pages next week.

(oo o]
RADIO SOCIETY'S HOSPITAL GIFT.

The Sheffield Wireless Society is pre-
senting a broadcast receiving installation
to the Firth Auxiliary Hospital for
Women. )

0000
A/. TECHNICAL TEST.

A Nottingham listener fined for owning
and operating a set without a licence
pleaded that he was only testing it. He
admitted: that he had committed a techni-

cal offence.
(ool o]

WIRELESS FROM THE WILDS.

Short-wave wireless messages trans-
mitted by Mr. Hinds for Major C. Court-
Treatt, the British explorer, from a port-
able Marconi equipment in the wilds of
Sudan, have been received as far afield as
the United States of America.

Pitching their camps in the least-known
parts of the Western Sudan, Major and
Myrs. Court-Treatt and Mr. Hinds were
able to maintain communication with
Sudan  Government wireless stations
throughout their twelve months’ travels
in the jungle, where they were making the
British Instructional film ‘ Stampede.’

Thus they were in regular touch with
London through the Government stations
and on a number of occasions their trans-
missions, on a wavelength of approxi-
mately 30 metres, were heard at a distance
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of more than 5,000 miles in Detroit, Michi-
gan and Boston, Massachusetts.

The wireless transmitter used was a
specially designed Marconi set of ex-
tremely small power and weight, the
Eower being supplied by turning the
andle of 3 small olectrical generator, '

¢coo0o0

MUSIC WHILE YOU WAIT.

A Paris taxi owner has equipped his cab
with a broadcast receiver. The loud
speaker is in the roof and is said to drown
traffic noises very effectively. Traffic
blocks. are| forgotten.

0000
“ SMALL ADS.”

The return of the Christmas season
makes it [necessary to close for press
earlier than usual with our issues of
December (18th and 25th. - Miscellaneous
advertisements for inclusion in these
issnes can jbe accepted up to the first post
on the Wednesday preceding the date of
issue. Those for the issue of January 1st
should he| received not later than first
post on Tuesday, December 24th,

0000
THE STENODE.

At a demonstration on Thursday last,
Dr. James Robinson exhibited a receiver
of his own invention in which high selec-
tivity is squght by utilising only a narrow
waveband. It is claimed that the
apparatus is capable of receiving the
modulated| signal when sharply tuned to
the carriey frequency, the audio frequen-
cies being reproduced at their correct
relative amplitudes. The device is called
the Stenode.

The usq of a narrow waveband has
always bepn contrary to the views of
The Wireless World as being inimical to
quality repeption; it is, therefore, pos-
sible that Dr. Eobinson is making an
original contribution of the first import-
ance to our knowledge of the properties
of resonant circuits, Some scepticism
must prevail, however, pending the dis-
closure of precise technical details.

The device is understood to employ a
quartz cr‘;flstal resonator in conjunction
with a superheterodyne which converts
the original frequency to the natural fre-
quency of the crystal. . Dr. Robinson
states that it is possible to restrict re-
ception tol a given transmission avoiding
interfering frequencies as close as 100
cycles to ﬂhat of the carrier.

0000
VALVE HOLDERS IN COURT.

In the Chancery Division of the High
Courts of Justice on November 19th Mr.
Justice Ciausen delivered judgment in
favour of| the plaintiffs in the action
brought by Benjamin Electric, Ltd.,
against Garnett, Whiteley and Co., Ltd.
The plantiaEfs sued for infringement by the
defendants of two patents, No. 222,086
(Benjamin Patent) and No, 240,918 (Burn-
dept Patent), which relate to anti-micro-
phonic valye holders. In delivering judg-
ment, hisI,Lordship said it became clear
in the course of the case that if the plain-
tiffs’ DPatents, setting aside two claims
in the Burndept Patent (which the plain-
tiffs asked leave to disclaim as separate
claims), were valid, the defendants had
infringed them.

On the question as to whether the de-
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DRESDEN’S AERIAL. -The aerial system of the Dresden relay station overshadows

the bank and municipal bulidings.

The station relays Leipzig on a wavelength of

319 metres,

fence of no subject-matter was to prevail,
his Lordship said : * It was said that the
plaintiffs’ device (the Benjamin valve-
holder) is a combination of old features;
and it may be true that each separate
feature in the combination can Le found
in somme previous- device. It appears to
me, however, that the combinstion of
these separale features is not a mere
juxtaposition of old features but has pro-
duced an article which operates as a whole
and is a new and useful article.”

FORTHCOMING EVENTS.

WEDNESDAY, DECEMBER 4th.

Ingtitution of Electrical Enginecrs, Wireless
Section.—At 6 p.m. At the Institution,
Savoy Place, W.0.2. Lecture: ' Naval
Wircless Telegraphy Communicatiors,” I.)sy
Mr. G. Sheaning, B.Sc., and Capt. J. W, S.
Dorling, R.N.

Edinburgh and District Radio Society.—d4t
g?m At 16, Koyal Terrace. Auction

ale.

Queen's Park Radio Society.—At 8 p.m. At
the Oddfellows’ Hall, 593, Harrow Road,
Paddington. Lecture by Messrs. W. F.

- _ Floyd, A.Inst.P., and E, J. Reid, B.Sc.

Muswell Hill and District IRadio Society.—
At 8 pom. At Tollington School, Tether-
down, N.10. Lecture and Demonstration:
*The Eiementary Principles of Tele-
vision,” by Mr. T. Andrews.

North Middlesex Radio Society.—At 8 gm.
At St. Paul's Institute, Winchmore Hill,
N.21, Dcbate: * Is the Moving Coil Loud
Speaker Worth Whiler "

THURSDAY, DECEMBER 5th.

Itford and District Radio Society.—Lecture:
*“ Operation from A.C. Mains,” by a re-
presentative of the Marconiphone Co., -

Ltd.
FRIDAY, DECEMBER 6th.

- Bristol and District Radio Socirty.—A4t
7.30 p.m.  In the Qeographical Lecture
Theatre, University of Bristol. Lecture
and Demonstration: ** The Philips Four:
Valve Set,” by Mr. Cooper, of Philips
Lamps, Ltd. . .

MONDAY, DECEMBER Sth. 4
Newcastle-upon-Tyne  Radio Society. — At
pom. In the Physics Theatre, Arm-
strong College. Demonstration of Come
mercial and Amateur Loud Speakers.
TUESDAY, DECEMBER 10th.
Ryde Radio Society—Visit to the Sandown
adio Society.

WIRELESS AT WESTMINSTER.
(From Our Parliamentary Correspondent.)

A New Wireless Act?

During the Committee stage last week
of the Espiring Laws Continuance Bill,
Captain Bourne, a Unionist member,
moved to omit from the scope of the Bill
the Wireless Telegraphy Act of 1904. He
explained that at the time the Act was
passed no one dreamt that we should get
the elaborate system of broadcasting that
we ‘had to-day.. A new ‘Act should be
passed, he nrged, which would bring the
law up to date.

Replying to this and many other points
raised, Mr. Lees-Smith, the Postmaster-
General, said that there was to be a wire-
less international telegraphic conference in
Madrid in two or three years, and that the
conference was likely to adopt certain con-
ventions which would need legislation in
the Parliaments of the ratifying States,
so that the Government might have to
bring in & Bill on this subject in three or
four years’ time. They did not want two
Bills.

0000
Brookmans Park Tests.

In regard to the experiments at Brook-
mans Park, said the Postmaster-General,
-the station was still working on a single

. wave, and the great change would come

when it worked on the double wave, which
would be initinted in a few weeks’ time.
It wonld not be initiated all at once, but
probably it- would be increased as the
public accustomed itself to the new de-
velopment, On the subject of television,
he ‘said that the Baird Television Com-
pany now had the right to use the B.B.C.
stations for half an hour on five days a_

. week out of broadcasting hours.

As to evasion of the payment of wire-
Jess licences, that was being gradually
reduced.
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:Q\ N \‘ ‘
;:.;_-’_;’/’ - By S. O. PEARSON, B.Sc., AM.L.EE.
Capadty in A.G. '2\ Nature of the Charging Currem
Circuits. E M- Suppose that a condenser of capacity C farads is con-
. g i i nected through a switch S to the terminals of an alter-
(Cantinued from page 600 of \V nator A as shown in Fig. 1. It will be assumed that the
previous issue.) . voltage at the terminals of the alternator varies accord-

HE behaviour of a condenser in an A.C. circuit is

|| one of the most important aspects of our subject.
Inductance and capacity together constitute the

key to all radio communication. To those studying the
effect of capacity in an A.C. circuit for the first time,
some of the facts come as a complete surprise and others
prove most intriguing and interesting. For instance,
when it is known that no current can possibly flow
through a condenser from one set of plates to the other
on account of the insulating medium between them, it
may come as a surprise to
learn that on an A.C.

l source of supply a lamp

‘ can be made to light when

A O | connected in series with a

», I condenser. To those new

] to the subject or those who

have given the matter no

thought, this must appear

to be a contradictory state

of affairs, because appa-

rently we have an alternating current flowing round a

circuit in which there is a gap across which no current
can pass.

It is a very common practice to speak of an alternating
current flowing through a condenser, but actually the
current does not get through at all. It is only apparent.
Our immediate object is to discuss this matter and see
what really does happen.

It has already been shown that the rate at which the
voltage between the plates of a condenser builds up is
exactly proportional to the value of the charging current.
If C is the capacity of the condenser in farads, the
charging current at any instant is given in amperes by

i=C x (rate of change of voltage) . , . ... (1)

It will be realised that this relationship is of the same
form as e =1 x (rate of change of current) for an inductive
coil, as explained in Part V (page 407), and we can
therefore apply the same reasoning for determining the

Fig. 1.—Simple circuit for

connecting a condenser G

across the terminals of an
alternator A.

relationship between current and voltage when a con-

denser is connected to a source of A.C. supply.
|

ing to the sine law so that when plotted as a curve to an
angle base in the manner already described it gives a
sine wave as shown by the full line curve of Fig. 2. Let
E,, be the maximum value attained by the voltage every
half cycle. Then the sine wave can be represented by a
vector of length OE,, rotating about O at a speed of f
revolutions per second, where f is the frequency. This
means that the vector will have an angular speed of
2nf radians per second (see Part IV, October 16th issue).

Now suppose that the switch S is closed at an instant
when the voltage is passing through one of its zero
values and is increasing towards the positive maximum
value. This instant is indicated by O in the graph of
Fig. 2. Since the condenser C is now connected directly
across the alternator terminals the voltage across it will
be at every instant equal to the alternator voltage ; and
so, as the voltage rises, a charging current will flow
round from one plate of the condenser to the other, being
at every instant proportional to the rate at which the
voltage is changing.

Clearly the voltage is changing at its greatest rate just
as it passes through its zero values because the curve is
steepest at these points. Therefore the charging current
will have its maximum value when the voltage is zerq.

- offE,,
7 ; * ,
4 X OURRENT
-/ \ _Em s
e \J /27 ft—
i\ o } m A\\ T Y T
‘\ / ~
. —— - APPLIED
E.M.F.

Fig. 2.—The speed ‘of the end of the vector OE  gives the maxi-
mupm rate of change of voltage. The current taken by a condenser
leads the applied voltage by a quarter of a cycle.

Just as the voltage is passing through its maximum
value, it is neither increasing nor decreasing—its rate of
change is zero—and therefore at this instant, denoted by
A in Fig. 2, the condenser is being neither charged fus-

| A 34,
|
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ther nor |discharged—the charging current is zero. Be-

yond this point, when the voltage starts to fall again, the -

. «condenser begins to lose its charge, showing that the
current must have reversed and is therefore negative.
Obvioysly, since the condenser is being charged up
in opposjte directions alternately by the alternator, the
_electrons| representing the charges will be surging back-
wards and forwards round the external circuit, being
i first piled up on one plate by the action of the alternator,
then withdrawn and piled up on the other, and so on.
But non¢ of them passes through the insulation between
the plates. This surging backwards and forwards of the
electrons| constitutes an alternating current and would be
indicated by an ammeter in the circuit. It has its
maximum value when the voltage is zero and falls to
zero when the voltage‘is a maximum as explained above.

A Condenser takes a Leading Current

We conclude then that the charging current is an alter-
nating one exactly a quarter of a cycle out of step with
respect to the voltage. Furthermore, this current will
have a positive maximum value when the voltage is zero
and increasing towards the positive value. So the current
can be represented by another wave in the position
shown by the dotted curve of Fig. 2. From these curves
we see that the current reaches its maximum positive
value a quarter of a cycle earlier than the voltage and
we arrive at the extremely important conclusion that a
condenser in an A.C. circuit takes a current which leads

= the voltage by exactly a quarter of a cycle or go°. This
is just the reverse of a pure inductance, which was found
to take a current lagging by a quarter of a cycle. This
opposition of phase angles is one of the. things which
makes tuning possible. v T

No Power Consumed by a Perféct Condenser.

The average power consumed by a perfect condenser
in an A.C. circuit is zero for the same reason as that
given in connection with a pure inductanée, namely that
the current and voltage are out of step by a quarter of
a cycle, the power factor being zero. The energy .put
into the condenser during the first quarter cycle when it
is being charged up is all recovered during the second
quarter cycle, during which time it is completely dis-
charged again, and so on. In practice some very small
losses occur in the di-electric and plates, but except in
special circumstances this may be entirely ignored.

The condenser and alternator combination of Fig. 1
can conveniently be compared, for purposes of mechani-
cal illustration, with a pump and divided air cylinder
similar to that described in Part IX, but in this case the
pump must be of a type designed to drive the air first
one way through the pipe, and then the opposite way
alternately.

A possible arrangement of this sort is indicated in
Fig. 3, where C is the main air reservoir divided into
two equal compartments by a diaphragm D, and P is
a reversible air pump which is reversed at regular inter-
vals. - In this way air is first withdrawn from compart-
ment A and added to that already in B, so creating a
pressure difference or back pressure between the twor
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- And so as the pump is periodically reversed the air =

voltage is changing is exactly equal to the actual speed:
‘of movement of the extremity of the vector OE,,, repre-

. *

|
-

orFlc

sides. When the pump begins to slow down before res
versing, the excess aif in compartment A starts to flow'
back in exactly the same way that the condenser loses %
its charge when the alternator voltage is falling. T

When the pump is reversed the pressure in compart- =
ment A falls below the normal and that in B rises, etc.

molecules will be surging backwards and forwards be-
tween the two compartments.

In exactly the same way the alternator may be looked
upon -as a sopt of electron pump which causes -some of .|
the electrons 1n the circuit to surge backwards and for-
wards between the two plates of the condenser. A little

N\
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7 REVERSIBLE
AIR PUMP

Fl%. 3.—Divided cylinder and reversible air pump arrangemecnt
or lllustrating the action of a condenser in an A.C. circuit.

-
=X
consideration will show that the mechanical system.and =
the electric circuit in question are also similar as re- -
gards stored energy, and as regards phase difference
if we assume that the air pressure exerted by the pump
obeys a sine law with respect to time. The current of . i -
air in the pipe stops flowing just as the pressure exerted . = =8
by the pump reaches its maximum value in the same way §
that the charging current of the condenser ceases at the
instant the alternator voltage reaches its maxim

valucT L
Finding the Value of a Current.

Now that we know the phase relationship between -
current and voltage for a condenser we can find their. .
relationship as regards magnitude, also by the .aid of .
Fig. 2. The maximum yalue of the current will be '
I=Cx (maximum rate of change of voltage) from equa- " *
tion (1) above. Now the maximum rate at which the

senting the E.M.F. wave as explained at some length

on page 491 of October 3oth issue in connection with

the induced E.M.F. in an fnductive coil. In the pres-

ent case the speed, and itherefore maximum rate of
change of voltage, is 2af x E,, volts per second. Hence . <
the maximum value attained by the charging current of ‘. *
the condenser will be: A ) - )
In=C x 2nfEn= 27fC x E,, amperes. % .

I ;




reactance And so the reactance of a condenser is givén
. by Xc fC ———ohms, where C is the cz[xpacuy in farad&
~and f 2[he frequency: - < I, 2 B

~
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= of"stepﬂ and hence the ratio

e_ s

£F nelesb Theory Bimplified — , ,
But for sine waves the R.M.S. value is 0.707 of the
maximum value, and so to get the R.M.S. value of the”
‘currenlt we multiply each s1de of the la.st equatlon by
0 707, namely :
3 = o7o7I —2nfoo7o7

or 1=27fC x E -amperes,
and I aré R.M.S. values. =«
Reactance of a Condensejt

- It should be remembered that thé ratio of E M ¥. -t
. current in a circuit is always expressed in ohms, but
* whether this ratio gives resistance, reactance or imped-
. ance depends entirely on the phase. relahonshlp between-
 the current and voltage. If they are in phase their ratio
is a resistance, if they aré a quarter of a cycle out of step
‘their. ratio. is|a reactance, and if they are.out of phase
- by any odd angle between zero and:go%, i.e.; if they are

here 3l

_quarter, their ratio gives-the impedance.
Now we have seen that for a condenser the -current

' and-voltage are exactly a quarter of a cycle,-or go°, out.

is in the nature of a puré

I

Reactance.

. It is evident that both capacity and mductance in an °

A C. circuit produce reactance ; each of them introduces

a phase displacement of a quarter of a cycle between the -

' current and voltage. But in other. respects they are

= fundamentally.opposed I For instance, a condenser takes

A
9.'

. a current leading the voltage by a quarter cycle, whereas
.~ a pure inductance passes a current which lags behind the
= voltage by go°.

Hence if inductance and capacity are
~ present simultaneously in the same circuit, one will have

7 a neutralising effect on the other, and the results of this

.

+ are to be discussed in the next part. On account of these

_ opposing effects the reactance of a condenser must be

& coil when making calculations.
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" against frequency will give a straight line passing up-
. wards from the origin O as shown in Fig. 4, where the

considered negative with respect to that of an inductive
To distinguish. between
- them the one is called condensive reactance, and the

other inductive reactance, denoted by X; and X,

e respectlvely .
* Another aspect in- which condensive reactance and:.

. inductive reactance are in contrast lies 'in the manner
_in which each depends on the frequency, and on the

value of capacity and inductande respectively. Whereas .-

inductive reactance is directly proportional to the fre-

quency and 1nducta.nce, being given by 2afL, the react-

ance of a condenser is inversely proport10na1 to the

frequenby and capacity, being given by

means that if an alternanng voltage of constant R.M.S.
value E is apphed to a condenser of capacity C farads,.
‘through’’ the condenser will be directly
 proportional to the frequency, and if plotted as a graph

- ’.
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Lotk L &, condenser will pass no direct current at all but will allo '

.out -of ! step by some fraction of a cycle less: than a
T

Comparison of Condensive Reactance with Ilfductfve :
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rea¢tance is also shown plotted agamst the frequenc X

These curves should be contrasted with those of Fig. §

<of Part VI (October 3oth issue) for a c1rcu1t possessm

inductance only. WA |
Numerical Calculation. © %~

From. the results obtained so far we conclude that §

alternating current to flow to an' extent proportional t¢
the frequency. - As an example for numerical calculation
-we-can take the case of a by-pass condenser:connected
between the plate and filament of the detector valve in 2
receiver. The object of the condenser is to provide ar
easy path to ‘‘ earth’’ for the high- frequency componen
of the plate current, whilst at the same time preventing
as far as possible the escape of the, wanted currents o
audible frequency >
Suppose that,thé by pass condenser has a capacity 6i :
0.0001 microfarad, " the radio-frequency "current has &
frequency of 1,000,000 cycles per second (correspond{ -
ing to a wavelength of 300 metres) and that the highest
note frequency with which we are concerned is 5,004
cycles per second. In calculating the reactance the capa-
city must be expressed jn farads, and is, therefore ;
0.0001 + 10°%, or_.0.000I x T0—* farad}
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Fih 4.—Curves showing how current and reactance vary with
frequency for a condenser,

Atia frequency of one million, or Id“ cycles per second G
the reactance is: '
s I y 10°
2rer 27 X 10° X 0. 0001 = 4,90 3
and - ,t 5,000 cycles per second the reactance is

10° .
Xe= =318,000- ochms. |
27X 5000 X 0.0001 k

Thus 1f there were an anode resistance of 150,000
ohms in the plate circuit, about gg per cent. of the high-}
frequency current would be conducted away ‘‘ through”’
the condenser, whereas only just over 30 per cent. of
the audio-frequency current would be lost in this way.

The next instalment will deal with the effects of capa-j .
city in A.C. circuits where resistante and inductance
are also present. (To be continued.)
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A New Problem and Some Suggested Solutions.
P By F. H. HAYNES.

set when the grid bias is produced by the inclu-

TROUBLE is certain to arise in a mains-operated
sion of dry cells, We can be quite sure that the

failure of the grid biasing cells will not be detected until.

impaired performance is suspected, by which time
damage may have been sustained by the valves. Even
in the battery-operated. set the grid cells are neglected
and in the mains set the possible existence of dry cells
contained within the cabinet is entirely forgotten.

As an alternative to the use of cells, grid bias is derived
by dropping part of the anode voltage across a resistance
introduced into the filament (or cathode) side of the H.T.
circuit (Fig. 1). This resis- ;

grid and anode may be further localised in.the case of a::
transformer-coupled L.F. or output stage by using a.:
filter feed anode circuit. For example, a voltage drop:
from 300 to 60 as required by a leaky grid detector is'
produced by an anode resistance of some 60,000 ohms
so that it becomes possible to feed the primary of the
intervalve transformer through a condenser connected
to the anode, thus avoiding incidentally an excessive
current being passed by the winding. The earth side of
the primary must now be returned, not to the common
H.T. —, but to the filament or heater circuit. Similarly,
in an output stage, the return lead of a filter-fed loud

speaker, instead of connecting

tance, R, also forms part of
the grid circuit, and the volt-
age set up across it is such
that the filament is positive
with regard to the grid or,
taking the filament as being
at zero potential, then the
grid is negative. To determine

difficulties encountered.

HE chief problem in the design of mains sets is

that of providing *‘free” grid bias.

of feedback coupling as well as mains hum are the

This article explains the

development of receiver circuits in which bias for

all valves is derived from a reclified anpde current
supply.

to the H.T. —, likewise runs
direct to the filament. In
this latter case it is advisable
to connect condensers in each
of the speaker leads, for it
will be seen that an eéarth
connection or low insulation
occurring on the loud speaker

Avoidance

a suitable value for this re-
sistance it is only necessary
to multiply the potential required by 1,000 and divide
by the average anode current in milliamperes. As a rule
only an approximate figure may be thus obtained, yet the
result is sufficiently reliable and an error as high as 5 per
‘cent. is not serious in view of the latitude in grid biasing
values. It should be noted that the anode voltage is
reduced by the amount of the grid bias taken, and for
this reason it is not always economical to create in this
way biasing potentials of 100 or more volts as required
by super-power valves.

A resistance which forms a common path to both the
grid and anode circuits of a valve produces a coupling
between the output and input and may be responsible or
contributory in the bringing about of instability in a high
frequency amplifier or oscillation in a detector or low-
frequency stage. This undesirable coupling is sufficiently
removed by providing a path of low impedance to the
signal currents across the biasing resistance by means of
a .shunt condenser. In a high-frequency circuit, includ-
ing a screen-grid valve combined with coils of average
resistance, a mica condenser of 0.01 mfd. should be re-
garded as the minimum capacity which can be safely
adopted in a set tuning to both wavebands. For a low-
frequency stage the shunt condenser will need to have a
value of not less than 2 mfds. (Fig. 2).. Coupling between

A 37

winding would produce a
short circuit across the resis-
tance which gives the grid bias. :

When dealing with indirectly heated valves it is at
once obvious that a resistance connected in the cathode
lead will give the required biasing potential (Fig. 3). It
will also be noted that a common source of heater current
may be connected to the several valves while the biases
may differ. While such an arrangement will prove quite
satisfactory with certain valves, instances may arise
‘where mains hum is experienced, due to the difference
of potential which has been set up between heater and
cathode. Considering for a moment the actual circuit of
a screen-grid H.F. stage biased in this way, it will be
noted that while the dangers of grid-anode coupling
across a common resistance are still present, there is in
addition, a difference of voltage between heater and"
emitter, these being in intimate contact within the valve.
Many indirectly heated valves may, however, be success-
fully operated in this way without trouble from A.C.
hum, and in arranging the biasing resistance it will be
found worth while to make it pass the current of the
screen potentiometer as well as the anode current (Figs.
3 and 4). By so doing, the value of the resistance will
be reduced owing to the appreciable increase in current
which is necessarily passed’ by the potentiometer and a
more constant value of bias will result.



Hnm Sets and Grid Bias.— :

* Turning now to alternative’ circuits de51gned to aveid
dlfferences of potential between heater and cathode, it is"
pomted out that the use of a separate heater winding
for each valve will prove inconvenient, In planning out
a circuit one should start by joining the mid-point of the
“heater winding to a common return lead and to this lead
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tance which, by way of example, has been shown h:
ing a value of 20 ohms. 1In addition to this resistancelis
a 250-ohm potentiometer from which the bias for
anode-bend detector may be obtained or, alternative
such a potentiometer may serve as a volume control.
means of this potentiometer, therefore, grid bias applléd
to the H.F. valves may be steadily increased up to the

shown in Fig. 5, the grid
biasing voltage. is now pro-
.duced across a resistance
« connected directly in the grid
circuit, while no longer is
“the H.T.— taken to the
. -common lead. Applymg

sary to connect the resis-
" tance| in- series with the

induckance while the tuning
condenser may be taken
from grid to earth (Fig. 6):

shown in this way as in
-many sets its spindle will be.
common to other tuning con-
densers and .will therefore

" bearings with the frame of °
- the set. Further complica-

also all the cathodes should be directly ‘connected. As

pohnt of extlnctlon of the signal. A resistance of o 5

megohm interposed in eath

* this principle- to a" tuned- -
grid circuit, it will be neces--

- The tuning condenser is¥*

be in contact through its _

'R‘JV‘,“ g

. Explanatory Notes on the Circuit Diagra'mt
reproduced on the opposite page.

1. When an anode current I traverses the resistance R a bias
V = IR is applied-to the grid,

~ 2. Output stage n which the grid bnas is produced by the vol't:ge ]

drop across a resistance. If the janode current 1s ;20

-

-

and the resistance has a value of 1,000 ohms then. a bias of

20 volts will be: applied to the gnd Note that the anode:

voltage is reduced by the amount of grid bias.
3. Biasing an H.F. stage.
H.T. — through the resistance Ry and the voltage drop thus
produced 1s applied to the grid. | This resistance (R;) forms
part of the screen voltage potentiometer (Re+ Rs).  Vai=
Ry X max. voltage

Ry(I+Ip). V2—_R F Rot Rs

mining- V3 the comparatlvely low resistanc: of Ry mafy
neglected although 1t is carrying' both the current o
potentiometer and the valve.

the

values for the resistances,

5. Modified schematic circuit of an indirectly heated screen-grid \

valve in which the potential of the cathode 1s the same as the
mean potential of the heater,

6. The circuit of

iRty cathodenis conngctedPto theldl

approximately. In deter-

R=:

4. Practical circuit developed from Fig. 3 showing suggested ;

Fig. 5 shown in practical form. As the ends
of the resistance R; are connected to the common leads H.T. —

lead, carrying the bias to the
several stages is effective for
decoupling purposes when
associated with a fixed cop-
denser of 0.01 mfd. Several
bias values are available by
. ‘making tappings along the-
r ‘resistance . connecting €
H.T.— to the common re-
turn lead, and if the potenti-
ometer prevents the pro-
vision of a tapping 4t a par-
ticular woltage, then an-
other resistance may-be con-
nected in parallel so as to ,
provide a convenient point
of ‘sub-division. Whete
several chokes are used for
smoothing purposes there
is no objection to the resis-
tance of one of the chokes
being used as a means

- tion by way of the introduc- i
tion iof decoupling resis-- “ ¥
tances has been omitted as

similarly biased stage.

that the otlter factors pre-' "}
sent tending towards the
setting up of self-oscillation
are far greater in their
effect than the common re-
sistan¢e with its by-pass. con-
denser. It will be seen that
this method can only be
“ applied to two tuned stages
-when each requires ' the
same bias. This is due to
the biasing resistances being
connected across common ¥
- points in the circuit—the
H.T.~ and frame. Thus

%« pick-up.

resistance R; of Fig. 7.

through the leak resistance.

and “earth, care must be taken when introducing a second }

7. In this arrangement the total anode;current produces a voltage
5 ; - . \ dlﬁerence across the resistances Ry, R; and various voltages as
it has been found in practice uired may be passed to the several valve stages through suit- .
) (L: decoupling resistances (Ry). In this instance Ry produces the
correct gnd bias for the H.F. stages, while R, arranged as a
potentiometer serves as a volume control by increasing the bias.
Other resistances may be placed in parallel with R;, R; to .
produce other biasing potentials such as may be required by an _ i
anode bend ‘detector or when amplifying from a gramophone

8. Anode bend detector circuit arranged to avoid_difference of -
potential between heater and cathog
nected through a decoupling resistance to a point on the

Only when a reduction of anode
voltage is required will the potentiometer R;, Rg be necessary.

9. Leaky .grid detector with positive bias.
potential-divider is connected between H.T. + and cathode
return lead and a small positive potential applied to the grid

It should be noted that the low ~

voltage end of the potentlal divider must not connect direct

to the H.T. — when negative biasing resistances are interposed.

producing bias.

A mains-fed anode-be
detector circuit is shown
Fig. 8, and here again suit-
able - bias. is produced
connecting to the point X
lead from the main biasi
Leaky grid de¢-

tection involves ne - prob-
+ lems as regards bias. It is

only necessary to connegt
the leak to the cathods.

When the grid

characteristic, however, rd- -

veals that a definite applicd-

‘tion of positive bias

‘necessary it is best produce

by a connection to a high-

. resistance.

The point X is con-

high resistance

the biasing resistances are
parallél-connected and the entire anode ¢urrent of thex
stages will be distributed between them.

In an endeavour to devise yet another method, atten-
_ tion is turned to the possibility of passing the entire anode
. current required by the receiver through a resistance con-

_nected in the H.T. negative lead and stepping off biasing
- potentials-as may be required by the various stages. Fig.
7 shows such an arrangement. By far the largest
~demand on the H.T. supply is made by the output stage,
" so that the omission of the detector and other amplifying
. stages from the circuit will not complicate a consideration

of its principle. A correctgrid bias, producing maximum
: SIgnal 18 obtamed by the voltage drop across the resis-

- rated to dissipate at least 2 watts..

resistance potentiometer run-
ning from H.T:+ to cathode. Assuming a poter-
tial of 250 volts exists between these points, t
positive bias of a volt will ‘be obtained at the junctio
between a 500- and a 125,000-ohm resistance (Fig. g).
‘When a gramophone pick- -up is to be introduced,
well-insulated two-way switch may be fitted in the gri
circuit of the detector, connection to either tuned circuit,
or pick-up, while the earthed pick-up lead may be take
to a tapping on the negative biasing resistance. Wir
wound biasing resistances usually possess a safer margi
of icurrent-carrying capacity than those consisting qf
deposited resistance material. The latter type should b
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A Review of Manufacturers’ Recent Products. .

*“ WATCO ”” L.T. TERMINAL TAGS.

The restriction of space in portable,
and transportable sets often necessitates
accommodating the L.T. accumulator in
a rather inaccessible position, with the
result that one’s patience is occasionally
seriously taxed in making satisfactory
connection between the L.T. leads and
the cell. The operation of connecting and
disconnecting the cell for recharging pur-
poses can be made delightfully easy by
fitting the extension lugs supplied by the
Waterloo Tool Co., Ltd., 21 and 23, York
Road, Lambeth, London, S.E.1, These
are made from soft lead coated with non-
corrosive paint and provided with a ter-
minal at one end and shaped lugs at the

st Watco'' extension terminal tags for use
in portable sets where the L.T. cell is not
readily accessible.

other for gripping under the terminals on

the battery. They are supplied in red
and black colours as a means of identify-
ing the polarity of tho battery. The price
has been fixed at 6d. the pair.

AMPLION STANDARD CABINET CONE
LOUD SPEAKER.

This new speaker, to be known . as
Model A.B.6, has been introduced to re-
place the earlier Models A.C.25 to A.C.29,
and is tho only balanced armature model
loud speaker made by this firm. It occu-
pies an intermediate position between the

Amplion Lion and the cheaper ‘‘ Junior ™
types. It is housed in a handsome cabinet
measuring 144in. x 14}in. X 8in. deep, with
an ornamental front, and is acoustically

HULLR

.
L

Amplion new Standard Cabinet Cone
Loud Speaker, Model A.B.6, in polished
oak case.

open at the back. Four large-diameter
holes provide free egress for the sound-
waves emitted from the back of the come.
The confining of these waves often leads
to bad cabinet resonance and impairs
reproduction.

A feature of special interest is the pro-
vision of three input terminals, which
gives the choice of three different loud-
speaker impedances, and enables that most
suited to the particular output valve fitted
to be employed. For test purposes the
receiver used was fitted with an output
valve having an A.C. resistance of 1,600
ohms and an output filter. With this
arrangement the medium impedance wind-
ing gave the best all-round results. The
high impedance winding should be used
with valves of between 2,500 and 4,000
ohms A.C, resistance.

A practical test showed that with normal
electrical inputs the frequency band to
which the instrument gave good audible
response was from about 150 cycles up to
4,500 cycles. The speaker favoured the
frequencies below 800 cycles, and showed
a noticeable cut-off at 150 cycles.

The instrument is sensitive, and will
accept quite large inputs before showipg

. signs of distress.

The makers are Messrs. Graham Amp-
lion, Ltd., 26, Savile Row, Regent Street,
London, W.1, and the price of the Model
A.B.6 in a polished oak cabinet is £4 10s,

VIOBG

“ GOLTONE ** SPRING WANDER-
PLU

Two parts only are used in this wander
plug. The prong and wire anchorage are
stamped in one piece from hard brass,

¢ Goltone » spring wander-plug.

and the bared end of the flex is gripped
by first threading this through two holes

A 40



DECEMBER 4h, 1929.

and pushing a sleeve of insulated material
over the shank,

The prong is *“ D *’ shaped and given a
slight taper to enable the plug to accom-
modate itself to different-sized sockets in
the H.T. battery. To differentiate be-
tween positive and negative leads, sleeves
in red and black coloured material are
supplied. The makers are Messrs. Ward

and Goldstone, Ltd., Frederick Road’
Pendleton, Manchester, and the price
has been fixed at 1id. each.

M cooo

BELLING-LEE «“RADIO-LEGS.”

A simple but effective device for con-
verting a table type receiver into a
pedestal model has been introduced re-
cently by Messrs. Belling-Lee, Ltd.,
Queensway Works, Ponders End, Middle-
sex, 'This consists of a cleverly designed
folding leg type table, but without the
usual top. Attachment is a very simple

matter, and the device is adjustable to ~

accommodate most sizes of cabinets fram
a small loud speaker to that required toi
house a five- or six-valve set.

-

Belling-Lee ‘“ Radio-Legs” converta table
model set into a pedestal type and are
adjustable to suit any sized cabinet.

The legs are first pulled out to the width
of the cabinet and locked by the small
nuts provided. Having opened out the
cross legs to slightly more than the depth
of the set, they are held temporarily in
position by a chain at both sides. The
set is then placed in the claws on the
top of each leg, and two wing nuts
tightened until the chains are taut. The
set will then be rigidly attached to the
legs and can be carried about with ease,
at the same time possessing the advantage
that it can be placed in any convenient
corner.

These legs can be ured also to support
portable and cabinet type gramophones.
They are available in oak or mahogany
finish and sell at 15s. 6d. the set.

0020

RADIO-GRAMOPHONE CABINET.

The Premier Supply Stores, 165, Fleet
Street, London, E.C.4, has introduced re-
cently a radio-gramophone cabinet pro-
vided with spacious compartments for
loud speaker, batteries, receiving appar-
atus and gramophone equipment. It will
accommodate a set meusuring 22in. long,
8in. high, and 16in. deep. " The overall

A gr
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dimensions of the cabinet are 36in. high,
24in. wide, and 19in. deep. A well is

provided to accommodate the gramophone
turntable and tone arm. The motor board
i3 made of nine-ply wood.

Handsomely finisbed radio-gramophone
cabinet by The Premier Supply Stores.

The cabinet is handsomely finished in
polished oak and the price has been fixed
at £4 19s. 6d. An ebonite panel, cut to
size, finished and polished in either black
or “mahoganite,” and measuring 21 x 7in.,
can be supplied for an additional 3s. 6d.

0000

“TWIN-CONE ” TWENTY.

Linen diaphragms mounted back-to-
back, with their apices touching, have
been found to give surprisingly good re-
production, the suppleness of the material
preventing well-defined diaphragm reson-
ance., Best results are obtained when
the two cones are of dissimilar size.

The constructional work involved neces-
sitates access to a well-equipped workshop,
but now this need not deter the home
constructor, since Messrs. Green and Faul-
conbridge, Ltd., Coventry, have placed on
the market a kit containing all the parts
required for the construction of a double-
cone linen diaphragm. -

62y

The kit consists of 17 packets and con-
tains 149 parts. The main frame is as-
sembled from iron bars, and the sides from
stout cardboard finished to resemble
grained wood. The finished article
measures 20in. square and 8in. deep.

A cabinet is unnecessary, unless particu-
larly desired, since the diaphragm ma-
terial is not displeasing in appearance and
the stout cardboard sides give the impres-
sion of a wooden cuse. Four rubber feet
are included to prevent damage (and to
absorb vibration) should the loud speaker
be rested on a polished cabinet or table.

Provision has been made to enable most
of the well-known cone movements to be
used. However, the makers offer a special
movement for building into the case : this
is referred to as the ‘“ Twin-Cone ”’ move-
ment, and sells at 15s. The price of the
kit is 21s, ‘ >

A slight modification has been made lin
recent outfits. Lighter corner-pieces are
now included as standard, and, as an alter-
native to the stout linen for the dia-
phragm, thinner naterial can be supplied.
This renders the speaker more sensitive
and is recommended when small power out-
put valves are used.

0000

It has been brought to our notice that
the price of the Pilot “ Resistograd " re-
viewed in our issue of October 30th last
should be 5s. and not 4s. 3d., as stated.
The error on the descriptive leaflet was
not notified in time to include the correct
price.

Cooo

In our issue of October 30th last men-

* tion was made of the Calton Stewart H.F.

choke under ‘‘Laboratory Tests.”” The

address of the manufacturers should read

28, St. Enoch Square, Glasgow, and not

as stated, the business having been trans-

ferred from Edinburgh some time ago.
Qo000

TRADE NOTE.

On November 18th the Carrington
Manufacturing Co., Ltd., opened their
new showrooms and sales department at
24, Hatton Garden, London, E.C.1. The
showrooms are open from 9.30 a.m. to
5.45 p.m. daily, with the exception of
Saturdays, when they close at 12.30 p.m.
Small stocks are kept for emergency pur-
poses only. ~ Orders should be sent, as
hitherto, to the main depot at Camco
Works, Sanderstead Road, South Croydon.

. Gomplgte. seg of parts ceatained im the kit of
Twenty."

the lingn diaphragm ¢ Twin-Conée
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Under Working Cndiﬁo-f

" Calculating- the Power Output of Triodes and
Pentodes under Correct Load Conditions.
‘(&ntr‘iéuted’ by the Research Depariment of the General Electric Company.)

N dealing with three- s ¢ e

I[ electrode valves from the THE intelligent operation of a loud speaker is de--

point of view of the cor- pendent upon an understanding of the properties
rect impedance to .co'nnect of the output valve. Thought must be given to the correct
into the anode circuit to Ob_' conditions of load necessary fo oblain the maximum un-
tain the maximum output it distorted output. Attention is drawn in this article fo the
is best to use curves in which excessivevoltages developed when using a pentode incorrecily.
ordinates are anode current

and abscisse anode volts

on the grid the anode cur-
rent will be 22.5 mA. and the
point P on Fig. 3 will repre-
sent conditions in the valve
as to anode current, anode
volts and grid volts (assum-

ing negligible D.C. voltage

drop in the choke).
If now an A.C. voltage is

with curves drawn for constant grid voltages; Fig. 1  applied to the grid, there will be an A.C. component of
shows such a set of curves for an LS5 valve. the anode current—if the anode current increases by 81

Suppose a valve is connected up as in Fig. 2 to a re- amps the cumrent through R will be 81 amps; the
sistance load with an inductance that has a much greater voltage across R will be R81, and hence the anode
impedance and a condenser that has a much lower im- . voltage will drop by an amount R81. Thus, if on Fig, 3

volts change

then whatever voltage is
applied to the grid the cor-
responding anode  volts-

_anode current state will be
determined by a point lying
on this line,

In Fig. 3 XPY is the line
through P corresponding to
R =10,000 ohms ; this figure
is checked, for by consider-
ing the points where the line
cuts the axes it is seen that
an increase of 3520 volts
causes a decrease of 52
maA. ; hence the correspond-
ing resistance is:

520

=10,000 ohms,
0.052

Having our 10,000-ohm
line through P we can now
study what happens when
the grid voltage is varied;
when the grid has been
swung from 10 volts+ from

- pedance than the load resistance. a jstraight line is drawn through P such that its slope in
Suppose now normally the H.T. voltage is 300 and : »
the grid bias is —30. Then with no alternating voltage current change (amps) =
| Al
60| \‘cr ¥ /
& /
s
X ;
50 > /5 /
& TN
Jusn~e 5
3 < .
2% NCT Y/ i
NS TN y
2 Y Y\ / wa )
£ JIN | Ve /
éac N W, L3 £
s / Pyl | | / v S
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i ok . ANODE VOLTS

-

hg, 1l~+Anode current-anode voltage curves for an LS5 valve. The power output triangle
3 P; Q Py represents only a fraction of the permissible output.

its normal biased condition
of —30 volts its voltage
will be —20 and the anode

A 42



B Bt SO ANBICRY) e s Tl DEITR 1T R et SRR R e MRS U T gt
(R R e e e e R, 30
.:" A A AN, r g e g A -. \ 1 1 N Y b .

r e

¥

e Vo RO R T S ) I e N s
“IDECEMBER hiagzg. -+ v«  VAreless =

b

The Pentode Under Working Conditions.—
current and volts will be given by the pomnt where the
line XY cuts the —20 volts grid line, i.e., the point’
marked P,.
Similarly, when the grid voltage has been increased by
30 volts, the grid voltage will be zero and the point P,
where XY cuts the Eg=o0
line will give the corre-
sponding anode current
and voltage.

‘Here we come up to a
limitation, for if we swing
the grid more positive still
we shall have grid current
which will cause distortion
of the input voltage. Thus
the useful portion of the
line XY extends upwards

‘from P to P,; as the
voltage applied to the grid
will be symmetrical we
shall require to swing the
grid negative by an equal
amount ; since we are to
swing upward from —30
to o we shall have to swing from —30 to —60 volts on
the grid arriving at the point P4. Thus with 30 volts bias

we can swing the grid from o to —60 and our anode
curtent and volts will follow the line P,P,. The
total change in anode cur- :

HT.+

:

—AVANVY

Fig. 2.—Clircuit with load R
connected to valve output.
The inductance has an im-
pedance greater than the
load and the condenser im-
pedance is less than the load.

World PN G AL O
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current and voltage, thus the current through R.is

TP D P o W RN

practically a distortionless replica of the grid volts. «'5 - &

This may not be always so, for suppose as in Fig. 1
we had set the anode voltage at 400, the grid bias at
— 60 and as before take R=10,000 ohms. Then if we
proceed as before we might say that we could swing
upward from —60 to o, but it is necessary now to
consider the other half of the swing from — 60 down-
wards.

It is seen at once that soon after the grid has swung
more than an additional 40 negative volts to point P,
difficulties arise in that there ceases to be any anode
current at all, and further that during the part of the
swing —8o to —100 between the points P, and P, the
change in anode current per unit change in grid volts is

less than throughout the portion P, to P, of the curve .

since the length P P, is less than P,P,, P,P or PP,. This
will cause distortion and we can say with this setting
that we should not swing past P,. This limits us in the
other direction and thus P, to P, is the extent of the
distortionless part of the XY line that we may use.

In practice neither the settings given in Figs. 1 or 3
would be used, but we should by trial and error obtain
a line so that the mean bias point P comes in the centre
of the usable portion of the line XY, that is the part
between the line Eg=0 and the point where distortion
occurs due to the curvature of the lower parts of the
characteristics. i

For example, with a resistance of 16,000 ohms we

rent will be the difference

of the currents correspond- \

ing to the points P, and P, |

\ /

and will be 33-12=21 i

milliamps.  This will be

T3
v
A
80’
% | | A
c -~
N
; &

2 x

twice the peak value of

the A.C. component of the

anode current so that the

R.M.S. A.C. current through

H
t=3
7~

R will be- 2%

—=%.5 mA.
: 2V 2 7-5

‘49‘

approximately.  Similarly,

the total voltage swing

T

across R is the difference of

-,

-~
VARAS

the voltages corresponding to

[
=3
™

P, and P, and is 405 — 180 =

R
/

LA
~

ANODE CURRENT |N MILLIAMPERES
)
o \\\/

225, and here again to get the

R.M.S. value we must

8.
= -180

0
P
M

&N
I
1 ’ﬁ-l:
)
|
£ i

divide by 24/2; hence the

. 7
R.M.S. voltage is 225.—8o 7

A A P2

24/2 d 4
volts approximately. Thus |

300 4

4 ‘/7 v o 4[//
500 Y 600 800

ANODE VOLTS

800

the power delivered to R is
8o x%.5
1000
We may note that if we draw a right-angled triangle
P,QP, the watts are proportional to the area of this
triangle, and are in fact equal to one quarter of its
area in volt amps. In the present case we note that
each volt change on the grid as we pass from P, to P,
along the line P,P, produces equal changes in anode

A 43

watts = 0.6 watt.

¢ (v
: o

e A L g S e R

Fig. 3,—Operating conditions for an LSS valve with 300 volts H.T. and 30 volts bias.
that the 10 watt dissipation curve is not cut.
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Note

merely have to draw a number of lines on Fig. 3
parallel to the line XY and pick out the most suitable ;.
this can be done for a number of values of resistance
and the maximum watts on each case tabulated ; we can
then pick out the optimum conditions. When, as is the
case with small valves, there is a limitation on the anode
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I‘he Pentode Unﬂer Workmg Conditions.—

. volts usually the optimum resistance is about twice' the
.%: internal resistance of the valve. With larger power valves
and power modulators where there is a limitation on the

correspondlng decreases when the gnd ‘swings to -b.

Since the anode current changes are proportional fo
the anode voltage changes there is corresponding anoge
_current distortion.

A further examination shows that

standng anode watts loss, the optimum
ance may be much more than tw1ce .
he valve: resxstance .
i - J
. Pentodes., "

Pentodes, which we shall now
examine, however, give quite different
results, for we shall find that the
.-optimum load resistance is much less
than - the internal resistance of the
- valve.
~ Cutves of a pentode are shown in
Fig. 4 and we can proceed in an exactly
similar way to determine the optimum .
condition. .
. In Fig. 4 the line XY is the line cor-
- responding to a 60,000-ohm load with
- 150 volts on anode and screen and —9
. volts grid bias.
" Suppose we swing the .grid voltage
", . from —6 to ~12, i.e., 3 volts on.either
tz--side of the bias, then we note that the
-\ 1engths intercepted on XY on either side
_,of P are very unequal in swing up to

—6 on the grid; the anode volt swings

ANODE OURRENT IN MILLIAMPERES

down from 150 to 42, a difference of
- 108 volts, but in swinging down to —1x2
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Fig. 5.—Pentode power output triangles for 5,000 and 10,000-ohm loads,
with this loading we ought not to swing the grid more

. volts 'the anode swings up to the point ‘where the
e= —12 volt line cuts the XY line; this is off the
‘diagram, but is about 450 volts, so that the increase in
anode volts is 450—150=300, nearly three times these

than about 14 volts above and below —g volts if
are to avoid serious distortion.
the grid from o to —18, then the maximum anode

e
If we were to swirg

voltage would be the point where

o
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Eg= —18 line cuts XY. This is well dft
the diagram and would be somewhere
about 1,100 velts, entailing, of course,
great distortion, besides being ve
dangerous.  These high peak voltages
can be readily observed by using |a
peak voltmeter.! Let us now draw |a
10,000-chm line as in Fjg. 5 with the
'same initial condltxons we now see that
we can swing from o to —18 without
any very excessive distortion. It is trye
that the equal changes in grid volts
not cause equal changes in anode cut-
rent and volts, but the variations ate
not excessive. Again in Fig. 5 the
5,000-0hm line is drawn, and here aga
we can ‘swing ‘from o to —18 without
- any very serious distortion.
The triangles giving the full power age
drawn and for 10,000 and 5,000 oh
they are about equal areas. If we dg
crease the load resistance below 5,04
ohms the area of the triangle and conse

[=]

T

quently the available output decreases.

A

% 4.~If a high resistance load is
shown at XY, dangerousl{
the <18 grid

ted In the
high voltages are developed.
voltage line at about 1,100 volts H.T.

circuit of a pentode as
The line XY would meet

On the other hand, if we increase t

1.¢f.. Suns, The Wireless World, Jan. 16, 1929,
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The Pentode Under Working Conditions.—
load much above 10,000 ohms we have to restrict the
grid swing, and again the output goes down. Hence
for such a pentode the optimum load is roughly between
5,000 and 10,000 ohms.

We have dealt only with resistance loads, whereas in
practice the loud speakers are inductive. The treatment
of the inductive load is considerably more complicated,
but all that has been said about distortion applies equally
well. Many loud speakers of the cone or horn type have
impedances of 20,000 to 30,000 ochms or more at fre-
quencies of 5,000 cycles, and if used directly with
pentodes will give voltage peaks of 5 to # times the

Wireless _ :
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H.T. battery voltage. These high peak voltages, apart
from the unpleasant distortion, are more than the valve
or loud speaker can reasonably be expected to with-
stand.

"A suitable transformer in which the winding having
the fewer turns connected to the valve and the winding
with the larger number of turns to the loud speaker
may be of service.

A transformer connected the other way round will,
with most loud speakers, of course, give more ‘* noise ’’
for a very small input voltage; but if the signal is in-
creased unpleasant distortion and dangerous over-
voltages will occur.

CORRESPONDENCE.
The Editor does not hold himself responsible for the opinions of his correspondents,
Correspondence should be addressed to the Editor, *“The Wireless World,’? Dorset Houss, Tudor Street, F.C.4, and must be accompanied by the writez’s name and address.

B.B.C. TRANSMISSIONS.

Sir,—One of the most sensible and well-reasoned letters ever
published in 7'he Wireless World was that by Mr. McCormack
on October 23rd last regarding B.B.C. transmissions. Any
intelligent listener with a wireless set having a performance
curve above the level of the first gramophone would agree with
him when he says that the only ¢ first-rate * iransmissions are
the direct or ““local ’ ones, and that the majority of listeners
(outside the London area, at any rate) receive as a rule third to
tenth-rate transmissions. 1

It, therefore, causes me agony of soul to read the letter in your
issue of November 13th by ¢ Fair Play,”” of York, Yorks.

Mr. Fair Play’s argument is : *“ Who are you, Sir, to criticise
the B.B.C. unless you can first prove that your set and loud
speaker are perfect? How dare a mere catter, bobber, or
shingler of side-bands talk of decent reproduction? Who are we
~—with our trivial bits of amateur apparatns—to stand up in the
market place and deride the omnipotent B.B.C.? "’

Now this is very quaint. My taste, hearing, sight, and sense
of smell and toueh are not what they used to be. I have lived,
and smoked, and sat up late, and done many things which I
should not have done; consequently, my senses are by no means
perfect. We ail suffer in this way when we have passed the age
of callow youth. And yet . . . do I nct know a good, succulent,
well-done chop when I bite it? Do I not appreciate a well-sung
song when I hear it? Do I not love the original water-colour
better than the cheap reproduction? Do I not prefer the odour
of real lavender water to the synthetic variety which comes from
the penny-in-the-slot machine? Do I not respond to the feel of
high-class woollies on a cold day? 1 do. I and my five senses
may not be immaculate, but I flatter yself that I can separate
the good from the indifferent and bad.

And so it is with my wireless set. It does not boast perfection.
It is a thing, no doubt, of weird curves rather than splendid,
manly, straight lines. It cuts off side-bands as ruthlessly as I
cut off my own side-whiskers every morning of my life. But—
in spite of all its tervible, almost-human imperfections—it can
always tell me when a long land-line transmission is torturing a
work of art. The Manchester Halié Concerts, as disgorged by
2LO, cut me to the quick far, far more deeply than my set cuts
the side-bands. The Bournemouth Orchestra (as relayed from
the glass-and-iron concert hall in that delectable spot) makes me
sigh for the melody of the first phonograph and the very, very
first Edison-Bell record. And when 2LO gives me a poisonous
dose of some remote spot like Plymouth, Cardift, or Pwll-some-
thing-or-other, I feel so despondent that, but for my belief in
silver linings, I should drirnk the acid in the accumnlators and
waft myself to the place where the music would be worth while.

An interesting but very harassing experiment which I some-
times try is to gather together the children (whose appreciation
of good reproduction is by no means perfect), give them a few
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minutes with the 2L0O uncles and aunts, and then switch over
to the Birmingham-via-5GB Children’s Hour. They invariably
ask me why the second lot of aunts talk with plums in their
mouths. I reply, sadly, that this is due to *‘ attenuation of the
higher fraguencies in the land-iine ”’ and not to side-band am-
putation. They are good children. They believe me—because
they know from experience that Daddy always speaks the truth. -
Which he does !

It is a poor set which will not show the lack of brilliance, or
the harshness, or the undercurrent of extraneous noise, or the
surfeit of plums in female mouths, when a long land-line trauvs.
mission is in full blast. (Eastbourne, for some peculiar reasou,
excepted!) Aud it is a very poor set which cannot make mani-
fest the difference between a good transmission and an indifferent
one.

Therefore, I say that Mr. McCormack’s letter is sound
commonsense, and Mr. Fair Play, of York, Yorks, is talking
arrant nonsense. Let ns not creep too humbly upon the earth’s
surface, or we shall get from the self-satisfied B.B.C. precisely
what we shall dessrve—third- to tenth-rate junk.

Twickenham. : BERTRAM MUNN:.

Sir,—Surely it speaks well for your broadminded attitude to
your readers’ views that you should print the letter from ¢ Fair
Play.”” What Mr. McCormack said was perfectly correct and
not a bit exaggerated. 1If ¢ Fair Play’s *’ receiver is not capable
of distinguishing between the first-rate transmissions from 5GR
and 2LO, especially when the programs are from a local source,
and the terrible noises that are sent out when a relay from most
of the more-distant stations is atlempted, either it is very poor
indeed or his hearing is at fault. Of course there is some side-
band attenuation at the receiving end in most cases, but nothing
to compare with the horrible attenuation of even the medium
high-frequencies that most land-lines give.

Until the advent of 5GB and the new 2LO, listeners in the
Midlands were in the position of having seceivers considerably in
advance of the transmitters—or some of us had. Perhaps ¢ Fair
Play ” has never heard a good receiver working on a good.
transmission ?

If a gale puts the ncrmal land-lines to Daventry out of com-
mission we are giver spexch of a quality which, apparently,
satisfies ‘‘ Fair Play,” but which we think horrible.

Birmingham. F. G. SACKETT.

8ir,—The-impression which the B.B.C. seems to wish to convey
about the quality of their transmissions is that they are well-
nigh perfect. One is driven to this conclusion : (1) By positive
statements to that effect which appear from time to time; (2) by
the fact that whilst their official organ contains pages of criti-
cisms, often of a futile kind, about the subject-matter of their

oh £y o=

<

:

2
(G

9

L
g "
o

)

ot

(e

R
R

Y
By

{9,

Ll

il
-

o o T4

o
~ v

gre

74 -+
9
N
&
e

PN
e o

;_:.WRH y "\—15" Aki -

Bk,

A s P

"

Q
i
v

TNy

P

3
1% e &




=

L .

"8

- fish and that some of the bones have stuck in their throats.

~ of the fish-bones seem to have been' swallowed.

L and f££7?

- missions under varying conditions and publish the results.

1

* programs, -criticisms of the quality of their transmissions ars
" absent; and (3) by the fact that when anybody is rash enough to*

.comment on the transmissions in your valued journal, or -else-

,where, somebody else immediately pops up and tells the critic -

that he should ‘‘ look to his set.”

‘That our receiving sets are imperfect, more or less, everybotly
who has the most elementary knowledge of wireless will be ready
“to admit. That is not, I would submit, really the point at all.
The real point is this : When we hear horrid sounds proceeding
from our L.S., are we bound to assume that the fault is always
at-our end My submission is that most certainly we are not,

“. 'if only for the reason that, though faults at the transmitting end
* are commonly discounted, nevertheless, in recent times, rather

grudging admissions have appeared which urge difficulties asso-

: _ ciated with land-lines and ‘¢ transients.” 3

These admissions raise a number of questions, as, for example::

. What steps are being taken to get over: the land-line trouble?

‘What progress, if any, is being made in dealing with transients?
And, thirdly, are land-line troubles and transients the only
causes of the horrid sounds? As regards the third of these
questions, let us take one or two examples :—
(1) The first few bars of a choral item are emitted by .my
I.S. They suggest that the singers have been dining on coa}fse
Then
‘there is a kind of rumpling sound from the L.8., and 90 per cent.
, Was this
‘rumpling sound due to the swallowing of the fish-bones or the
swallowing of transients, or was it, perchance, due to a switch?
(2} A piano recital from the studio begins in such a way as
to suggest that the pianist Las, with his opening chords, broken
80 per cent. of the strings of the pianc. Suddenly the volume is
lowered by Z00 per cent. and only about 10 per cent. of the

-, strings appear to have been damaged What is it that has

brought about this curious change?

(3) T listen to a piano, item from Queen’s Hall. Tt is.a
remarkably good reproduction of ‘¢ the real thing.” The con-
cert ends, the voice of a gisnt teils me what the weather has
been like to-day. I tone down the giant with my volume control.
Tn due course he finishes and is followed by the usual piano

" item. I observe that, though I am receiving this piano item at

only about one-eighth of the volume of the item from Queen’s

x
" _ Hall] nevertheless the studio item produces the broken string

effect, whereas the Queen's Hall item did not—or only very
slightly. How exactly is this explained in terms of land-lines
and transients?

(4) The announcer states that Thir Thamuel Thmith ith about
to'give one of hith thathinating dithcourtheth. Is the announcer
speaking across a land-line from his bedroom, as depicted by Mr.
Hammond, p. 334 of the B.B.C. Year Book? Or is it that my
seb is incapable of dealing with such high frequencies as the ss
Well, I am forced to the conclusion that Mr, Ham-
-mnond’s picture of the announcer is not quite so innocent a joke
as might appear at first sight. For when Sir Samuel begins, not
only do the ss and fs appear clearly but the ss actnally whistle!

Now, sir, criticism is of little use if not constructive. So here

" .are some. suggestions : (1) That you continue the good work of

publighing letters commenting on the quality of the B.B.C. trans-
mission. (2) That you let us have an article or series of articles
showing the kind of faults which we may reasonably attribute
to faulty transmission and not to our sets. (3) That if the

"~B.B.C. are unwilling to undertake the work themselves and tell

us about it, some other public body, equipped with all the neces-
sary and expensive instruments—perhaps the National Physical
Laboratory—should carry out periodical and exact tests of trans-
4)
That we amateurs should, somehow or other, get together agld'
evolve a scheme whereby we can compare notes about the trans-
missions .and so help each other to decide whether the faults we
notice are to be attributed to our end or to the transmitting end.
This last suggestion may be difficult to carry out, but surely it is
not impossible. Perhaps some of your readers may be able to
make helpful suggestions about-it ? E. C. RICHARDSON.

’ Sin,—Such touching faith as that expressed by ‘‘ Fair Play ™"
‘in his letter published in your issue of November 13th is, in
these days, most refreshing.

Most of your readers will, however, not'be prepared to accept'

3 -~

‘upr ‘“ high loss” coils which effectivel
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*“ Fair Play *’. as a competent judge, for he does not appeat to:
be situated in such a position as to be able to .take advantage of
wireless reception under ideal conditions.

Situated as I am, less than two miles from 2ZY, I can, and|do,

.

! prevent loss of side-
bands, togetlrer with an amplifier which follows® B.B.C. prac-
tice closely and which is admitted to amplify fairly evenly all
frequencies between 25 cyeles and 6,000-7,000 cycles, and I
unhesitatingly endorse Mr. McCormack’s comments on land-line
transmissions. . \

Oné -has only to hear a transmission from 2ZY of the NortHern
Wireless Orchestra (playing in the new studio) and to compare
‘it with any land-line transmission from 2LO (of an orchestra; of
course) to realise the enormous difference. In the case of [the
land-line transmission (whether from the London studio or from
the Queen’s Hall) the bass lacks ‘‘ body,” the drums are |ex-
tremely poor, and violins are thin and lack the characteritic
timbre of a violin.

But, apart fromn the technical aspect of the matter, why shauld
London listeners benefit at the expense of that great body of
provincial listeners, in numbers many times greater than listesers
to 2LO?

Why should not the National Orchestra or B.B.C. Symphpny
Orchestra be formed in Manchester, where the finest body, of
orchestral musicians in this country resides and where, in ac}di-
tion, there is the finest broadcast studio in Europe?

Manchester.. JAS. HUDSO\‘;.

-

CONCERTS FROM RADIO PARIS.
Sir,—It will no doubt be of interest to your readers to know
that we have arranged for a series of weekly recitals to|be
given each Sunday, broadcast from Radio Paris. .
These recitals will last an hour and will consist of vagied
popular music, the concert for Sunday, Dec. 1st, for instance,
was dance music played on Decca records by leading Decca dance
bands from 2 to 3 p.m. .
We Dbelieve that we are the first gramophone company| to
book an exclusive hour for the entertainment of listeners. | :
THE DECCA RECORD CO., Ltq.
London, S.W.9.

+

NON-RADIATING SETS. !
- 8ir,—1I would like to express my sympathy with Mr. Henry{W.
Moss. . !
1 have had the same trouble for the last.eighteen months and
on all wavelengths covered by the * Everyman Four.”
It is very seldom I can listen to a programme without inter-
ference of one kind or another, either ‘“howling' or ‘' sildnt-
point *' oscillation. (I reported the matter to the B.B.C.| in
June or July, 1928, and the G.P.O. has heen dealing with it {for
over twelve montks and can give me no hopes whatever.) .
T also know of a road less than a mile from here where pne
listener switches off and another says he will give up wireless
owing to interference, ‘
_I certainly think reaction ought to be prohibited, because
I feel sure all this trouble is caused by people * playing** with
their sets, and the quality of transmissions must be improyed
if the ether could be cleared of these ‘‘heterodyne howls.”
London, S.W.8. A. W. SNARE.

———

8ir,—Mr, Moss, in your issue af November 6th, proposed that
legislation should be introduced prohibiting the use of reaction.
I assume, of course, that he meant this to apply only to gets
intended for reception on broadcasting wavelengths, since it
would render amateur communication on short waves re
difficult.

Although anyone who lives in a crowded district will heartily
agree to it, this idea is too Utopian to be useful. If, as|in
France, the larger percentage of sets were commercially built,
the legislation could be enforced by limiting manufacturers to
circuits without reaction. But in England I think home don-
structors predominate. It would need an enormous (and ijci-
dentally expensive) army of men to go to every house having
an aerial and exanine the set. ‘

There is another. considzration, -A man who is an_ inveterate
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fiddler ‘will, if he has no reaction control with which to play,
adjust some other part of the receiver. The final result of his
unskilled efforts will be further oscillation, and the situation
will then be as bad as before. “R.N.”

Sir,—I read the letter from Henry W. Moss in your issue of
November 6th with great sympathy,

My own set has a neutralised H.F. amplifier, and I am quite
satisfied causes no interference. I would, however, willingly

conform to such legislation as he suggests, and make the neces- -

sary alterations to my set, if such legislation would relieve me
of the intolerable interference caused by the howls of my
neighbours.

I recently sent a complaint to the B.B.C., and a P.O. official
has visited the neighbourhood. Conditions were better for a
few days, but are again becoming as bad as before.

Grimsby. “FELLOW SUFFERER."”

EMPIRE BROADCASTING: n , :

Sir;—One has always understood that the purpose of the
Empire Marketing Board was to stimulate the sale of Empire
products, not to provide entertainment for Empire listeners.

May one make another suggestion—that Empire broadcasting
be regarded as a matter for the Imperial Government, that the
B.B.C. do the actual transmission, and that the money be pro-
vided by the Post Office; they keep plenty of it!

G. M. PART.

The following extract from a letter from a reader in Singa-
pore was received by Mr. Gerald Marcuse, President of the
Radio Society of Great Britain, and is published as of general
interest —

Though I am not personally known to you, you are well
known to me through your transmissions in the past, when I
had a two-valve set. Now [ am armed with'a McMichael six-
valve short-wave superhet , and I was extremely gratified this
morning when I read your letter in 7'he Wireless World of the
11.9.29 just to hand, promising us your excellent transmissions
in the near fature again.

Having no broadcast stations in this country, I went to the
expense of getting the present set purely in the hope of getting
5SW in a satisfactory state, but all to no purpose. Twenty-five

metres is in the midst of a nest of Morse stations, and its ,

16 kW, are simply swamped out. I and my family are sending
you our grateful thanks for the trouble you, as an amateur, are
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going to take for the benefit of us amatews in the outposts' 6f %
the Empire, devoid of all help. ~For my part, at least, I have
been continually writing to the local papers in the hope that
our lamentations may somc day reach the local or home authori-
ties. Will it not be possible for you to get someone in Parlia-
ment to put the question at one of the meetings as to this Empire
Broadcast? The Dutch in North Indies and the Americans in ~
the Philippines are gaining ground, and the British wireless =
trade is suffering. The other day I went to buy a potentiometer
of 400 ohms. T had to come home with a German-made potentio-
meter of 600 ohms and fix it in my set! And this was the only
kind obtainable at any price.

I have again written to the local Press to-day and mentioned
also your promise. I shall send a cutting in a couple of days.

Kindly give us some notice before you start and state wave-
length. I rather prefer you to stick to about 20, as there is too
much atmospheric interference at 40. Of course, you are the
best .judge. . > . .

SUPERHETS. -~ T e
Sir,—Your correspondent’s article ort the Paris Radto Show
was very interesting. He gives three reasons why the superhet.
i3 as universal over there as straight sets are here. Can anyoue
give me three reasons for the apparent unpopularity here? ~
SUPER HET.

TELEVISION.

Sir,—In reply to the last paragraph of your editorial of the
20th inst., I would say that the Television Society is alive to
the desirability of a comprehensive survey being made with the
object of establishing the reasons for the present situation,
and, further, of clarifying the future prospects of television
broadcasting. The Society feels, however, that very little can
be done in this respect without the whole-hearted co-operation
of the trade and commercial interests concerned, who should be
prepared to meet in a round-table conference together with re-
presentatives of the B.B.C. and representatives of this Society.
The Society would, I think, welcome such a conference as being
in the very best interests of that branch of applied science for
which we all share an interest.

I can say at once that the number of members of the Society
who systematically receive the television broadcasts as at present
arranged is very limited, and there are probably not more than
ten of our members who do so.

The Television Society,

London, W.C.2,

W. G. W. MITCHELL,
Joint Hon. Secretary.

Hobbies, Ltd., Dereham, Norfolk.-—
Antumn edition of Fretworkers’ Weekly
Journal (October 5th, 1929), containing a
design for a Pedestal Wireless Cabinet.

0000

Spvvs—.

CATALOGUES RECEIVED,

Marconi Wireless Telegraph Co., Ltd.,
Marconi House, Strand, W.C.2. Leaflets
Nos. 1082/2, 1101, 1097 and 1103, illus-
trating and describing their 100-watt and
-500-watt fixed wavelength telephone sets

At

XMBla and XMC2; the 500-watt tele-

Higgs Motors, Witton, Birmingham.-—
Stock list of 1-, 2. and 3-phase induction
motors for 50-cycle supplies; also D.C.
dynamos and motors. There is a wide
range of small machines of less tban one
b.h.p.

0000

Mullard Wireless Service Co., Ltd.,
* Mullard House,’' Charing Cross Road,
Yondon, W.C.2.—Descriptive leaflets of
P.M. Filament Transformer and P.M.
H.T. Supply Unit g%roé’.c. mains.

The D.P. Battery Co., Ltd., Bakewell,
Derbyshire.—Ilustrated folder of D.P.
Kathanode large capacity L.T. accumus
atora.

0000

The Varley Co., Kingsway House, 103,
Kingsway, London, W.C.2.—Loose-leat
iltastrated catalogue of Varley main sets
and wireless components; also 15-page in-
structional book on the use and applica-
tion of this firm’s products.

Messrs. C. A. Vandervell and Co., Ltd.,
Acton, London, W.3.—Illustrated cata-
logue of C.A.V. high- and low-tension
accumulators for wireless uses ; also folder
dealing with non-spillable cells for port-
able sets.

0000

Messrs. Wingrove and Rogers, Ltd.,
Arundel Chambers, 188-9, Strand, London,
W.C.2.—Illustrated leaflet of ¢ Polar "
differential rea.ctio;locoogdenser.

Messrs. J. H. Taylor and Co., Macaulay
Street, Huddersfield.—Illustrated price list
of proprietary wireless components stocked
by this firm.

coo0o

Burne-Jones and Co., Ltd., Magnum
House, 296, Borough High Street, Lon-
don, S.E.1.—Descriptive folder of the
‘“ Magnam ’’ short-wave converter. This
is used in conjunction with the L.F. por-
tion of the broadcast set, and includes
short-wave detector and reaction circuit.

- MC13.

graph transmitter types MCCa and MC8b,
and the 1.5 kW. telegraph transmitter

0000

A. J. Dew and Co., -32-34, Rathbone
Place, Oxford Street, London, W.l.—
General wireless catalogue of proprietary
receivers, components and accessories
stocked for the season 1929-1930.

Oldham and Sons, Ltd., Denton, Main-
chester.—32-page  handbook entitled*
¢ Radio Power Problems,” dealing with
‘“QOldbam " H.T. and L.T. accumulatox
and trickle chargers. s

0000 )

L. McMichael, Ltd., Wexham Road,
Slough, Bucks.—Ilustrated and descrip-
tive folders dealing with the ‘‘Super-
Screened Portable Four,” ‘‘Screened
Dimic Three,”” and mains-operated re-
ceivers. Also full constructional details
for the ‘ Home Constructors’ Screened
Three *’ receiver,
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| Progress at Portland Place.—Broadcasting in Parliament.—Christmas Programmes.

Broadcasting House. .

The Portland Place sits is now ready
for the massive building designed by Col.
Val Myer to house the B.B.C. head-
quarters. ‘Tenders have now been invited
for the constructional work and should
be in the hands of the owning syndicate
within the next week.

Building operations will occupy more
than a year, and it is doubtful whether
the opening ceremony can take place much

~ before April or May, 1931.

o000

P.M.G. and Brookmans Park.

Seldom does the House of Commons
spend so much time on wireless matters as
it did on Tuesday of last week—West-
minster’s wireless day. Besides dubbing
himself ‘‘ the policeman of the ether,”
the Postmaster-General (Mr. Lees-Smith)
had several interesting things to say re-
garding the activities of the B.B.C., and
he made a new disclosure concerning

future policy at Brookmans Park. The -

twin transmitter, which begins tests in a
few weeks’ time, will commence on low
power, gradually increasing its output as
the public habituate themselves to the new
development. I understand that the first
tests will probably not employ move
than 5 kW. .

cocooQ

A Ticklish Question.

If the Postmaster-General’s proviso is
to be strictly observed, I imagine that the
power increase of the twin transmitter
will be exceedingly slow. Who is to say
when the publie iu\'e habituated them-
selves to a broadcasting system which
calls for nncommonly selective sets -and
the virtual abolition of the crystal?

cooo

B.B.C. to Borrow Money. .-

Another disclosure, which was not un-
expected by those who have studied the
B.B.C.’s present financial position, was
contained in the Postmaster-General’s
remarks concerning the development of
the regional scheme. Up to the present
the Corporation has financed its stations
from its reserves, but it is now anticipated
that as the scheme develops it may be
necessary for the B.B.C. to utilise its
power to raise a loan.

The only alternative is to let the scheme
hang fire until sufficient funds have
accumulated from licence revenue, . by
which time the B.B.C. might have learnt
too much about twin wave transmission!

|

Savoy Hill and the Pirates.

With a scarcity of funds looming ahead
it is not surprising that Savoy Hill
regards the ‘pirate” question with
pathetic interest. Questions in the House
evoked the P.M.G’s statement that
licence evasions were being gradually
reduced, but Savoy Hill remains sad-
eyed, the opinion there being that after
seven years ot broadcasting there should
now be 4,000,000 set owners. Licencees
number barely 3,000,000. =

0000

Modulation of B.B.C. Transmitters.

A correspondent in last week’s issue of
The Wireless World pleaded for an equal
degree of modulation from all B.B.C.
transmitters. An official at Savoy Hill
solemnly informs me that uniformity in
this direction is always sought by the
B.B.C. engineers, and that the degree of
modulation never exceeds the boundaries
of 2 and 30 per cent.

cocoo

A Disappearing Landmark.
The first and second 2LOs are both
being dismantled. The Marconi House

plant is already in the last stages of Mis-
solution and will not be long survived by
the installation in Oxford Street, which
will also lose its masts by the end of this
month.

Thus Brookmans Park will have no
standby.

ococoo

- A Broadcast Christmas.

Seven Christmas seasons have been
enriched with broadcasting, and now that
we are approaching the eighth it needs an
effort of memory to recall those prehistoric
festivals when we had to make our own
music or listen to the waits. '

The Christmas element in the transmis-
sions will begin on December 23rd withthe
broadcasting of the Nativity Play from
St. Hilary’s Church, Marazion, Cornwall.
Two carol programmes will be given on
Christmas Eve, while on Christmas morn-
ing 2LO and nearly all stations will broad-
cast the service from York Minster. Mis-
cellaneous  Christmas fare will make up
the rest of the .day’s programme. In the
afternoon Bransby Williams will give his
well-known impression of Serooge.

BROADCASTING IN THE AUSTRIAN TYROL.—The relay station at Innsbruck
which distributes the Vienna programmes to mountain dwellers. The station is
without a regular wavelength but is working provisionally on 287.4 metres.
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The Service is subject fo the rules of
the Department, which are printed
below ; these must be strictly enjorced
in the inferest of readers themselves.

Designing Tuning Coils.

Have you ever published injormation for
| designing inductance coils to specific
H.F. resistance values? Inspired by
a recent article, I am thinking of try-
ing filter circuits: hence my ques-

tion. E. B.
Simple graphs for the design of coils of

different H.F. resistances were given in

~our issue of January 1lth, 1928. The
range dealt with should be sufficient for
your purpose.
0000 :
- *Push-Button Regional Receiver.’’
With reference to your reply  to
| “TI. F. 8" under the above heading
in your issue of November 13th, [
should like to know if it is possible
to simplify the arrangement shown by
using a tapping on each of the coils,
instead of an extra semi-variable con-
denger for each tuned circuit.
T. C, W.
It might be possible to obtain satis-
factory results from a simple arrange-

‘ment of this kind, but it would be found

that the operation of tuning by varying
a tapping point on an inductance coil
would be a very inconvenient procedure ;
indeed, it would be almost impossible in
a set which, by the very nature of the
work it is intended for, must have reason-
ably selective circuits.

 Provision for continuous adjustment of
inductance over a limited range can be
‘made by winding a few turns of the coil

RULES.

(1.) Only one question (which must deal with
a single specific point) can be angwered. Lellers
tnust be concisely worded and headed *° Infor-
mation Departmend.”’

(2.) Queries must be writlen on one side of
”I'f ?apm', and diagrams drawn on a separaie
sheel.
be enclosed for postal reply.
 (3.) Designs or circuit diagrams for complete
recetvers cannotl be given : under present-day
eondit Justice L be done to questions
of this kind in the course of a letler.

(4.) Practical wiring plans cannot be supplied
or considered,

(5.) Designs for components such as L.F.

not be

chokes, power {transformers, efc., can:
supplied. 0
~(6.) Queries arising from the construction or

operation of reccivers must be confined to con-

structional sets described in *“ The Wireless
World *” or to standard manufaclurers’ receivers.

Readers desiring informafion on mallers
beyond the scope of the Information Depart-
ment are invited to submit suggestions regarding
subjects to be trealed in fulure articles or
paragraphs.
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A self-addressed stamped envelope must

oen a rotatable former (variometer
fashion), but this would be no simpler
and probably no cheaper than a second
semi-variable condenser.

0000

“Pentode Two *’ Conversion.

My " Pentode Two" receiver gave en-
tirely satisfactory results up to the

. time when Brookmans Park started

operations; now I find that inter-
Jerence is so bad that it is a difficult
matter to receive any station except
S5GB and one or two other transmis-
sions in the neighbourhood of 500
metres on the normal broadcast band.
It is found that spreading of signals
can be minimised by fitting a smaller
series aerial condenser, but reduction
to a value that is really effective
renders the set extremely insensi-

. tive. Can you suggest a method of

altering the receiver? I should not
object to rebuilding it in a larger
cabinet, but do not care to go to the
expense of ¢ scrapping’’ a number
of existing parts, and perhaps add-
ing an H.F. stage. R. F. B.

We suggest that you should rebuild
your receiver to the general circuit
arrangement of the ‘‘ Two-Circuit-Two
receiver, described in our issue of Feb-
ruary 6th. .

The two sets are not widely dissimilar,
and you will find that all your present
parts can be used, and that little addi-
tional apparatus will be required.

' 0000

Testing a Variable Condenser.

I have reason to suspect an intermittent
short-circuit between the vawes of one
of my wvariable condensers, and, in
order to make a test, connected a
flash-lamp battery and dry cell across
the terminals. The lamp glowed at,
apparently, full brilliancy, irrespec-
tive of the position of the ‘moving
plates.  Does this suggest that there
s8 a short-circuit across the frame of
the condenser, as the glow was o0b-
served when the moving plates were
obviously clear of the stator vanes?

H. C. F.

¥t may be that there is, as you say, a
completa short-circuit in the frame of the
condenser, but this would entirely prevent
the reception of signals, and we are more
inclined to think that you have forgotten
the fact that, in a normal receiver, the

A seleclion of queries of general

inferest is dealt with below, in same

cases al greater length than would be
possible in a letter.

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

variable condenser is bridged by a tuning
coil with windings of low chmic resist-
ance, and, consequently, your test lamp
will glow whether the plates are making
contact with each other or not.

Before making a test of this sort the
tuning coil shouldobe c‘l)isconnected.

o0

The “Foreign Listeners’ Four.”

- When an indirectly heated valve is used
as a grid detector, with an applied
H.T. voltage not exceeding some 60
or T0 wolts, [ understand that there
i3 no need to provide any positive
bias for its grid. It is proposed to
take advantage of this in introducing
a slight modification to the ‘* Foreign
Listeners’ Four " ; consequently the
grid leak will be connected directly
to the wvalve cathode. With this
arrangement it would seem that a
very simple addition should make the
set suitable jor gramophone reproduc-
tion; will you please give me a circuit
diagram showing how the necessary
additions may be made, bearing in
mind that I wish to get * free ” grid
bias if possible. W. G. L.

Your proposed scheme is quite sound,
and, indeed, there is a good deal in its

favour. We suggest the simple method
&3
o
¢
Fig. 1.—Connections of a gramophone

pick-up in the detector grid circuit of the
“ Forelgn Listeners’ Four.'*

of connection shown in Fig. 1. This
necessitates the addition of a biasing re-
sistance in the cathode lead, and also of
a grid circuit switch to make the appro-
priate changes for gramophone or radio
reproduction ; as usual, it is desirable that
this ¢witch should have very good insula-
tion and low self-capacity. -

&
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¢ ' Isolating the Aerial Giccnit. ~ °
-4 atii about to add a tuned eerial circuit

to my receiver and to provide an H.T.
feed from my D.C. mains (220 wvolts
with positive earth). Some time ago it
was stated in ** The Wireless World”’

that the aerial circuit should, in these

conditions, be isolated from the
mains, and it has been suggested that
a double-wound aerial transformer,
with no metallic connection between
. primary and secondary, is of advan-
' tage: is it possible to bring about this
isolation when using a two-circuit
aerial tuner with capacity coupling?
-1 have studied several circuit dia-

. grams of this arrangement, but it
v geems to me that they dll provide a.

irect path to earth for the mains.
# £ C. R.

So far as isolation of the mains from
the normal wireless “earth’ is con-
cerned, the capacity-coupled two-circuit
aerial tuner does not confer any advan-

l
|
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GCOUPLING '
CONDENSER RECEIVER y

AR

Fig. 2.—A safety precaution for D.C.
mains users: a capacity-coupled tuned
aerial circuit may be isolated from the
supply leads by fitting an extra condenser.

tage over any other arrangement, and, if
used in the ordinary way, it is necessary
to fit the conventional ‘‘earth’ con-
denser; to be on the safe side, a second
condenser should be.inserted in the aerial
lead. The need for this can be entirely
overcome by fitting a small mica con-
denser (of about 0.001 mfd.) between the
earthed end of the aerial coil and the
earth terminal of the set in the manner
shown in Fig. 2, where the extra con-
denser is marked “ C.”

It may be added that this arrangement
confers little benefit as compared with

* the more conventional method, but it

does prevent the aerial coil and condenser
from becoming *live "'—a matter of some
importance when these components are

mounted outside the receiver cabinet.

[s Melele] b _e

The Best Variable Condenser Capacity.

1 am going to buy three high-grade vari-

able condensers, with the idea of

using them for experiments cornected

¢ with H.F. amplification. What value

of capacity do.you consider to be the
most generally useful? C. C. P

It is rather difficult to dogmatise on

this matter, bu_t, on the;,whole, we sthink.

- - - " Y
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. you would be well advised to choose a

value slightly over 0.0003 mifd.—say,
0.00035 mfd. This value is highly suit-
able for use in modern circuits, as it en-
ables one to cover the normal broadcast
waveband very satisfactorily, without de-
pending too much on the lower end of
the condenser scale.

By choosing condensers of 0.0005 mid.
ou would be safe enough, as they would
{e suitable for use with coils of any
reasonable inductance, but scale readings
would be umnecessarily close together
with the more popular arrangements.

o000

Mistaken Economy. _

It i3 proposed to use a Mazda 2-volt 8.G:
valve in the H.F. position in.my re-
ceiver, with 6-volt valves for detec+
tion and L.F. amplification. Instead
of inserting a resistance in series with
the filament of the H.F. valve, in
order to absorb surplus voltage, would
it not be more economical to feed it
through an extra lead from the posi-
tive terminal of the first cell (count-
1ng from the negative end) of my 6-
volt L.T. battery? S. M. E.

We are sure that it would be a mistake
to adopt this plan, as the need for re-
charging your L.T. Lattery will be de-
termined by the condition of the cell from
which most energy is taken. In your
case this will be the first one, from which,
with your proposed method of connection,

.more current will be drawn than from

the others. TUnless special precautions
are taken in recharging, individual cells
are likely to be either over-charged: or
under-charged. o

[o e} o]

A Simple Bias Rule.

Is it to be assumed that the correct value

of negative grid bias of an amplify-
ing valve is dependent upon impe-
dance, and that an increase in
impedance automatically. implies a
reduction in negative grid bias,-all

other conditions being unchanged?

P. R. R.
Generally speaking, this is a safe rule
to follow, {oth with regard to amplifying
valves and anode bend detectors. It
should not Le applied too hastily when
dealing with H.F. amplifiers,” which are
seldom required to accept any very con-
siderable input voltage. It is usual to
take advantage of the improved charac-
teristics resulting from the application of
the smallest bias necessary to prevent the

flow of grid current. 3
ccoco

A Point of Difference.
There seems to me to be very little dif-

ference . between filter circuits and 1

loosely coupled separately tuned
aerial circuits of the type with which
we are all familiar. Possibly, how-
ever, there 1is some difference be-
tween the two that I have overlooked ;
will you please give me a few words

of explanation? T. W. M.
Basically there is no real difference,
but the term *filter circuit ’’ is conveni-
ently applied to an arrangement of two
coupled circuits- in which a. deliberate
attempt is made- to avoid loss of high
notes, (or side-band cutting) by so arrang-

RS
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ing the coupling between them so |that
something approaching a  * dogble-
humped * resonance curve is produced.
0000
An Apparent Inconsistency. |
After reading a recent article on the 'sub-
ject of H.F. transformer design, I
was interested enough to compare the
optimum ratios between primary and
secondary windings given there with
those used 1in recent receivers de-
scribed in your journal. I was rather
surprised to find that in hardly a
single instance are the primaries of
these sets as large as theoretical con-
siderations would indicate that they
might be; this would suggest that it
is considered desirable to sacrifice a
certain amount of amplification, but
possibly there 13 some other explana-
tion? C. 8.

This is another case of compromise, |and
a good deal depends on the desigier’s
views, although careful consideration will
show you that there is something  ap-

roaching unanimity on’ this quesfion.

he problem of selectivity is at the root
of the matter; generally speaking, i is
considered best to sacrifice a certain
amount of amplification in order to im-
prove the performance of the receiver
with regard to the elimination of inter-
ference.

In some cases screening enters intol|the
question, and, where complete isolation
of ‘the circuits cannot be easily and econo-
mically arranged, it is sometimes reces-
sary to forgo amplification to attain com-
plete stability.

. MOSCOW KOMINTERN |

(Russia).

Geographical posiiion: 55°42" N. 37°39’
Approximate air line from London : 1,55,
miles.
Wavelength: 1,481 m. Frequency: |
202.5 ke. ‘Power: 40 kW.
- Time : Eastem European (2 hours in adk
» * vance of GM.T)). ) 5 |

Standard Daily Transmissions:
- GMT. 4 am. and 5.15 am. physical

exercises followed by gramophone re-
cords; 14.10 gramophone records}
16.15 music lesson.; 18.00 main even-
ing concert ; 20.00-dance music (Sun}
days only); 21.55 relay of noises from
the Red Square followed at 22.00 by
time signal and midnight chimes (to
the melody of the Internationale) re-
layed from the Spassky Tower, Kremlin]
Mazle announcer.  Call: Sloeschaitje
Sloeschaitje ! sdie goworit Moskwa.
Interval call: Radio Moskwa. *

On most evenings after 22.00 G.M.T. news
bulletins are broadcast ; they are read
slowly and repeated, in order to allow
of transcription.

4

Under the heading * Foreign Broadeast
Guide,” we are arranging to publish a series of
?unels in this form, giving details regarding
oreign broadcast transmissions.

2 so0 |
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GRAHAM AMPLION LIMITED
25/26, Savile Row, Regent Street, W.1

ASI Aduertisements for *° The Wireless World ' are only accepted from firns we Lelieve to be thoroughly reliabls.
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AN

balanced armature move-
ment of great sensitivity
able to handle considerable
volume and reproduce with high
efficiency all audio frequencies.
Adaptor plate to fit varied
chassis types, and fitted with
terminals for three alternative
values of impedance. Gives
splendid results in combination
with any valve set, and can be
used with pentode valve without
special transformer.

NO SPECIAL

TRANSFORMER

NEEDED WITH
PENTODE VALVE

ADVERTISEMENTS.

AMPLION
PRODUCT
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A Pick-up of
| Distinction
1 |l The RGD. is

something

different.

The R.G.D. Magnetic Pick-up is designel after
years of experiments, and we believe it to be as
perfect as possible. No record wear, perfect
tracking, a scientific instrument, spegxauy de-
veloped for mdving coil speaker reproduction. Price
£3 in bronze, £3-3-0 in oxidised silver.

Literature on application.

'The Radio Gramophone
Development Co.,
St. Peters Place, Birmingham.

own

and they
.. are yours to
i 1Se and enjoy !

not less than £5
can be obtained on You can now securc the wonderful new LOEWE RADIO

attractive H.P. Reaction Receiver together with the LOEWE RADIO

terms. Full de- Loud Speaker for a first payment of 11/6 only!  Purchas» -

tails fro m your completed in 9 monthly pavments of 12/8.
dealer. Ask vour dealer for full particulars, >

 LOEWEQDRADIO

The LOEWE RADIO CO., LTD,,

Fitted with the long-life
Dubilier Battery, your Set

Fit th
DUBlLlER will give better quality
erformance over
g longer period. 66 vaits
* And it costs less! 7/ 9
Other Voltages Available

Ask your dealer for
a copy of the Du-
bilier Booklet— A . q
‘Bitabouta Batterv,” *—lt is Cheaper
than others—
has longer life,

and is

DUBILIER CONDEN-."
SER CO. (1925), LTD.,
Ducon Works, Victoria Road,
North  Acton, London, W.3.

British Made.

“Cleaver D22

BRITKAM

SUPER QUALITY

EBONITE

IN SHEETS, RODS,
AND TUBES.

PANELS cut to any size and thickness.
Matt or polished surface. Guaranteed
against surface leakage.

Immediate delivery. Prices on application.

Trade enjuiries invx'tBed.t '

- i ia Rubb &

BRITKAM-EBONITE (Bitannia Rubbec &
7, Newgate Street, London, E.C.1.

USE THE

ECY TRADE MARE

‘*“MAJOR CABINET

for your
RADIO-GRAM
Especially suitable for

MULLARD ORGOLA,
OSRAM MUSIC MAGNET,

and for panels up to 18" x 8",

Loud Speaker compartment is 18 x 18" ¢ 163 °.
0ak £7 2 10 2 O Manogany £7:15:0
Call and see full range of Camco cabinets at new
Loadan sho vrooms.

CARRINGTONNE MANUFACTURING CO., yLTD,

Complele with
16} baseboard
and removable

5. R ) ! W SHOWROOMS :
4, Fountayne Road, Tottenham, N.15. ‘Phonc: Tottentam 3911/2. batfle board. 24, Hatton Garden, London. E.C.1.
e D
Mention of '* The Wircless World.” when writing to advertisers, will ensure prompt aitention. A52
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- MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

JE CHARGE FOR ADVERTISEMENTS in thess
mnsis :

12 words or less, 2/- and 2d. for every

additional word.

wch paragraph is charged separately and name and
ess mnst be counted.
IRIES DISCOUNTS are allowed to Trade Advertisers
>lows on orders for consecutive insertions, provided a
ract is placed in advance, and in the absencs of fresh
wmetions the entire ‘“copy ”* is repeated Prom the
lous issue : 13 consecutive insertions 5% ; 26 con-
tive, 10% ; 52 consecative, 15%,
OVERTISEMENTS for thess columns are accepted up
7IRST POST on THURSDAY MORNING (previous
ate of issue) at the Head Offices of *°The Wireless
1d,” Dorset House, Tudor Street, London, E.C.4, or
WEDNESDAY MORNING at the Branch Ofices
Hertford 8treet, Coveniry; Guildhall Buildings,
gation Street, Birmingham ; 260, Desnsgate, Man-
ter ; 101, 8t. Vincent Street, Glasgow, C.2.
Ivertisements that arrive too late for a particulat
» will automatically be inserted in the following issue

|
B

/1930 EVERYMAN FOUR ..
KIT 8ET, Coils with Switches ., 45/- set

NEW KILOMAQ. ................ 45/~ sst
RECORD i ........ .. 45/~ sst
FOREIGN LISTENERS 4 B.B.C. .. 30/~ se}
5XX 37/6 sot
METAL CABINET3 ........ 38/6 to 46/6
53" DRUM DIALS with Escuicheons ., 5/6
WAVE TRAP, LitzWire.......... 10/6 cach |

&J. Wireless Co

2, 3, & 4, Athelstans Mows,
Stroud Green Road, N.4. ”

ALL WIRELESS
WORLD COILS

vere.. 47/6 st

Archway 1695 mi

38 d by instracti to the contrary. All
riisements in this section must be strictly prepaid.

e proprietors retain the right to refuse or withdraw
rt ts at their discretion.

stal Orders and Cheques gent in payment for adver-
1enis ghould bemade — & Co. Dbayeble to ILIFFE
JNS Ltd., and crossed __ = ~°°_ Notes being
aceable it lost in transit shonld not be sent as

ttances.

1 letters relating to advertisements should quote the
ber which is printed st the end of each advertisement,
the date of the issue in which it appeared,

18 proprietors are not responsible for clerical or printers’
8, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.
r the convenience of private advertisers, letters may be
essed to numbers at “ The Wircless World "' Office.
n this is desired, the suin of 6d, to defray the cost of
tration and to cover postage on replies must be added
he advertisement charge, which must include the
s Box o000, cfo “ The Wireless World."” Only the
ber will appear in the advertisement. All replies
1d be addressed No. 000, c/o * The Wireless World,"
et House, Tudor Street, London, E.C.4. Readers who
to Box No. adverlisements are warned against sending
tance through the post except in registered envelopes ;
'such cases the use of the Deposit Svstem is recommended,
the envelope should be clearly maried * Deposit

riment. "
¥~ DEPOSIT SYSTEM.

aders who hesitate to send money to unknown persons
deal in perfect safety Ly availing themselves of our
sit Systemn.. If the money be. deposited with * The
tess World,"” both parties are advised of its receipt.
e time allowed for decision is three days, counting

receipt of goods, after which period, if buyer
es not to retain goods, they must be returned to
er. 1f a sale is effected, buyer instructs us to rewmit
int to seller, but if not, seller instructs us to return
it to depositor. Carriage is paid by the buyer,
n the event of no sale, and subject to there ‘being no
ent arrangement between buyer and seller, each pays
age one way. The seller takes the risk of loss or
ge in transit, for which we take no responsibilily. For
ansactions up to {10, a deposit fee of 1/- is charged ; on
actions over £10 and under {50, the fec is 2{6; over
5/= Al deposit matters are dealt with at Dorset
e, Tudor Street, London, E.C.4, and cheques and
Y ]m'ders should be made payable to lliffe & Sons
fed.

SBALE OF HOME-CONSTRUCTED UNLICENSED
APPARATUS.
A Service to our Readers.

* have made an arrangement with the Patentees
by readers who wish to dispose of a home-constructed
ref not licensed under the patents made use of, can
e the set by means of the Deposit System referred to
e person desiring to sell, in sending us particulars for
ivertisement, will in every casc make use of a Box
and should add to the price which he requires the
nt of royalty customarily paid by manufacturers.
the purchaser is satisfied with his purchase, the sum
ed will be forwarded to the seller, less the amount
2 respect of royaltics, which amount will be paid by
' Wircless World " to the owners of the patents
rned, and a certificate will be handed on to the
aser ot the set.
iCIAL NOTE.—Readers who reply to ndvertisements
ecelve no answer to their enquiries are requested to
| the silence as an indication that the goods advertised
already been disposed of. Advertisers often receive so

enquiries that it is guite impossible to reply to
one by past.

|

“THERE'IS A WHALE OF DIFFERENCE

APPLEBY'S

THE ORIGINATORS OF RADIO Phone

PART EXCHANGE

For Molera Highegrade Material Only.

/CHAPEL ST., LONDON, N.W.1

OPEN TILL 7 P.M. SAT. 1 P.M.

Paddington
8828(3 tinzs).

THE TULSEMERE MFG. co.,
1-7, Dalton Street, West Norwood, S.E.27.

'Phgge : Streatham 6731,

carr. fwd.

.J condition.

'Phone

HANG OR ST AN D
: PLAQUE

iLOUD SPEAXKER
Thisbeautitully Ainished Loud 3peaker, mount-
ed on oak or mahogany baRls, is surprising in
the richuess of its tone. Despite the low

price, efficiency has not been sacr.ticed,
Send for one to-day!

SPECIAL BARGAIN
HART ACCUMULATORS
Typs M-E 6v. 30 amp. actual. |

A apecial purchaso of thess ccumalators
enable us to offer them at a very low price.
Every ome guarantesd new and in perfect

Orders exrcvted in strict ritation.

GARRATT STORES
193, Garratt Lane, London, 8.W.18

Battersea 0433,

IMPORTANT NOTICE.

Owing to the Christmas Holidays, the
issue of “THE WIRELESS WORLD *’
for December 18th must be closed
for press earlier than usual.

The  MISCELLANEOUS ADVER-
TISEMENTS for insertion in that
issue can be accepted up to FIRST
POST, WEDNESDAY, DECEMBER 11th.

RECEIVERS FOR SALE,

SCOT’I' SESSIONS and Co,, Great Britain's Radi:)
Doctors.—Read advertisement under steellaméozléd
-VALVE All-wave Receiver, latest type, powerful,
perfect; £4.—V, Taylor, 57, Studley Rd., Stock-
well, London. (0274

ECEIVERS for Sale.—Portable 5-valve, anit cage
type, complete, as new, rfect; £9/17/6.—N.
Taylor, 57, Studiey Rd., Stockwell, Londun. (0323

5-VALVE Portable, complete, long range; £12, cost
donble,—Bracey, Factory Sq., Streatham. (72

IRELESS is a Fascinating Subject, but makes
heavy demands upon the purses of its devotees.
For one who is dctermined to keep abreast of th
times, there are always new components to be bough,
and sets and loud-speakers to be superseded.
T the Same Time, the would-be buyer is ofte
deterred from buying because he knows thal
there will be still one mare picce of apparatus left on
his hands, to add to those already in the junk box.
Ii Have Opportunities of Disposing of Semi Obsg-
lete Apparatus to those who are not tortuna_te
enough to be able to afford the latest type, and will
take such apparatus or components, providing the
are in saleable condition, in part exchange for an
new set, loud-speaker or component required L
ALL We Ask i3 that You shonld Send Along a Li
of Your Old Apparatus, together with your me
Tequirements, or, hetter still, send (he apparatns tf
us to inspect, when we will make you a fair offer.
IF You Approve of this You can Send Your Remi
tance for the Balance, and we will forward thk
apparatus required; if you have sent your old appar;
tus and you do not approve of our offer, we will
return carriage paid.
THE Principal .of this Firm, who bas been a pro-
fessional wireless engineer since 1910, and has
been manager for the Sterling Telephone Co., radio
expert to the General Electric Co., and Chairman of
the Technical Committee of the National Association
of Radio Manufacturers, will willingly- give advice to
those who are desirous of purchasing apparatus; we
are entirely unbiased and. will recommend tbe begt

apparatus for your particular purposc; you save mone
1"by having genuine expert advice.

DON'T Forget We Will Take Your Old Receivor

or Components in Part Exchange. .

‘VE Will Also Install Sets Anywhere-in fhe Britis!
Isles; sets mouernised; send. ’ur estimates.

Scientific Development Co., 5i. -Fishergate, ‘Preston.

Tel.: 1364, [022

‘V IRELESS Portable Sets with 5 New -Cossor Valres

for 9 Guineas; less than components cost, com-
parable with any set double this price; beautiful suit
case, 2 aerial windings, inglish batteries and acca-
mulators, all inclusive efficient sets, itoyalty paid, a
magnificent Xmas gitt; if you are in London may I
fix an appointment? If you are not in London -may
I send you particulars 7—G. Iodgson, 53, Windsor
House, Vietoria St., Westminster. (7293

EVERYMAN Four, complete in mahogany cabi-

net, wilh Philips A.C. eliminator, type 3002,
Celestion mahogany speaker, 3 sparc valves, Exide
accumulator, all in perfect order; £18; would separate.
—Jacobs, 106, Anson Rd., Cricklewood. (7401

B .B.O. Five, 2 screened H.F valves, detector, '2
L.F.; £25.—Davies, 1a, Stanwell Rd., Penarth.
Glam. [7400

COSSOR 8creen Grid Three, complete with valves -

and accumulator, £5; Marconi H.T. climinator,
200 or 240 A.C. mains, .£3/5: Philips _ trickle
charger, A.C., 200 or 240 mains, £2/5; moving coil
loud-speaker, with taffle, £3.—W. IH. Oales, 195,
Hammersmith Rd., W.s. (7307

URNDEPT Ethophone 8.G. Pentode, with valves;
£8.—Dryland, 25, Beaufort Mansions, Chelsea,
8.W.3. [73B6

- Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly veliable.
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'/Umversal Three ‘

15-2,000 metres.

Pl tumps

The most perfect receiver yet designed for Ultra
Short Wave, Broadcast, and Long Wave reception.
Including Valves, Coils and Royalty £18.0.0d.
Convert your present Setinto
a Short Wave Receiver.

SHORT wayt
OHVIRTOR

[ Magnum Short Wave Convertor.-

This Convertor is adaptable to any valve set by
nmply rcmovmg the detector valve from set an
inserting itinthe valveholder of convertor, the plug
of convertor taking the lplace of the detector
alve, In crystalline metal cabinet, with 2 Coils
20/40 and 40/80 metres. Plug and Adaptor £4.10.0d.
inclusive.
Magnum Recewers are now obtainable on
Easy Payment Terms.

w. specialise in all apparatus described in
' Wireless World.”

Lists on application.
& CO.,

BURNE JONES 1
N 4

LONDON, S.E.1.

te

COMPLETE ELIMINATOR TRANSFORMER
P. S. PRIMARY,

' ;;:ll:(;(l SoLY AMP

a 2 A=~ B no-120 .

3 B~ ¢ Juo-izo| ~

. A - C 1220-240 L

e $ SECONDARY..
o ) -2 250 |o-01
TO BUILD ; 2-3( 250 Jo o1
YOUR OWN § -3 ] vo0 fowr
¢ o5 1o |vs

MAINS SET. b -
$~6 I -5

bk -6 3-8 1 &

Well designed, sand CARR — EX . i
current for § valves, OL PAID 8 -9 s |s.0
7 ~9 3-8 S0
PUGH BROS., 95/101, Holloway Road, N7

Mention ot ** The Wireless World,”” when writing to advertisers, will ensuve prompt attention.

Receivers for Sale.—Contd.

HAT Offers?>—McMichael 5-valve supersonic unit,
complete with 2 aunto oscillators and Eddystone
dual frame aerial, to-day's list price £9/8/6, perfect

condition; Western Electric power amplifier, com-
plete with valves, as new, cost £17/17. —Mox 3995,
¢lo The Wircless World. (7382

-VALVE T.M.C. Set, selective, modernised, Regen-
tore climinator, 240v., C. loud-speaker all
accessories; best offer sccures.—44, Victoria Road
Edmonton, N. 18, {7 7381

7 -VALVE XExperimental Receiver, in fine inlaid book-

case cabinet, 7ft.x3ft, beautiful piece of furni-
ture; £12, or near offer.—45, Villiers Rd., bcutlmll
Middlesex. Southall 0057. [74

3-VOLT A.C., all mains (240v. 25a. 50 Cfcles), 200- |

3,200 wave band, ‘mahogany case, excellent condi-
tion; cost £28, sell 12 guineas,—Box 4056, c/o[ The

Wircless World.
EGAVOX Three Components, as epecification,
£10/10; Ferranti O.P,1 transformer, 14/-—DBailey,
12, Marlborough Crescent, Bedford Vark, W.4. [7409

3-\ ALVE Marconiphone Model 32, with: salves, used

demonstration only, £86; also 3-valve Cromwell
pedestal receivér, unused, £5110.— Oakthorpe Garage,
Pulmers Groen, N.13. [7405

G.E.O. World Wide, Four, cabinet model, height
31t., complele valves, long and short wave
aerial, £34/17, accept £17: Tungar trickle
charger, cost £1115, accept £1; new Atla A.C.50
eliminator, cost £12/17/6, accept £7/10; Ekco D.C

5T60 eliminator, unboxed, cost £4/15, a,ccept £3/a,
latest type D.C. Marconi moving coil speaker, cost £5,
accept £3/5; Junior R.K. amplificr, A.O, complete,
eliminator (all mains), amplifier Senlor R.K. speaker,
less cabinet, cost- £33, accept #£15; will have ex-
changed tor’ any voltage or D.C.; selllng as owner
going abroad.—Apply Burnett, 21 Clarges 8t.,, Lon-
don, W.I. (7389

IMMONDS BROS.—Receivers constructed to your
own or any published design; =also repairs, re-
constructions; and modernisations at moderate charges;
best materials and workmanship uaranteed numerous
testimonials; quotations free.—Address, Shu-eland Rd.,
Smethwick, [5882

1929 Everyman Four Cabinet, with panel, coils, and
condensers, also Marconi Ideal 6-1, £5; Bluo
Spot 66 K, with chassis, 30/-; ncar offers; seen aiter
6 p.m.—B., 70, -Chclvertcn Rd., Putney. (7344

ILVER Marshall Superhet, complete with Thora-
dorson ‘push-pull L.8.5 valves, Radielle eliminutor,

R.K. model, 120 amxi actual, Exide, tremendous
power range; £30.—H. Lousaéa. 9, Aubert Park,
Highbury, London. [7472

as new, under

MARCONIPHONE transportable,
guarantee, cost 28 guineas; offers.—Box 4067, clo
The Wireless World. [74

ROLLS 1928 All-range Model; a bargain.—Box 4066,
c/o The Wircless World, (7467

MAS.—What about a portable? Splendid 5-valyers,
combining aerial, batteries, loud-speakers, valves,
ete., from £9/9, rcally portable, take wherever you
go; comstructional kits, £7; performance guaranteed,
all parts supplied.—Box 4061, c/o The Wircless "[/";516.12
QUICK Disposal, several new and second-hand sets
and components; half price.—Fox, 71, Bucking-
ham Rd., Aylesbury.

HILIPS 4-valve All-wave Receiver, ‘10.2,460, com-
plete, perfect; £20, or offers.—Box 4060, cl/o
The Wiuicss Woll(I (7461

2 -VALVE Set, with coils and valves, £3; -also useful

parcels of expecrimenter’'s surplus, 6/ ; Dostage
p'udv-V 1lodgson, Mareham-le-Fen,
Boston, Lincs.

LANGHAM Portable Five, new, £36/15 model;
£15/15, near offer.—4, Queen’s Gardens, W.2.
5942 Paddington. (7450

P}IILIPS All Elcctric 3-valve, 210 volts; cost £23,
bargain, £18; scarcely u»ed demonstration wils
lingly given. ~Brooks, 3, Croxted Rd., Dulwich, (7449

EAD and MORRIS, Ltd., the mains pioneers, who
in 1925 equi ped the hospxtal with mains sets,
still supremo in all-mains receivers and units.
OW Tension A.C. Eliminators, permanently re-
placing batterics, now only £5/15; eleccrolvtlc
condensers, 2,000 m.f., as used in above, 13/-, includ-
ing posta.ge
ARGAINS.—Second-hand sets, units, meters,
speakers.—Read and Morris, Ltd., 31, Eastcastle
St. (facing back of Warings), Oxtord’ St, W. [7445

NATIONAL Portable Radio, 5 valves, almost new;
10 guineas, cost 15 gumeas —Write 8. H. P,
Lorrimore Rd.,, S.E [7443

ALCYON 5-valve Portable 1928 Cabinet Model, in
perfect condition, with spare accumulator; first
15 guineas secures —Lawson, 95, Goldhurst Terrace,
1lampstead, N.W.6 {7438

Wireless Depot,

131,

MULLARD Orgola Kit, exactly as specifled, no
cabinet or valves; £5, post free.—G. Hutson,
Wide Bargate, Boston. (7428

REDUCED PRICES

AMAZIN

BARGATI}
IN

STEE
MAST

STEEL MAST, !li]‘)erl:g 13" 10
I
261t Lo, Grse: shenien. "y B

Weighs 28 lbs.

Tapering 13" 1o 1. C '
SO, Cordon” 2F ®Midtands™ 5 10
Elsewhere, 4/-. Weighs 36 Ibs.

Tapering 18" to 1. C
344t Consine B Moy i1
Else\vhere. 4/-; Weighs 40 Ibs.

Tapering 13" to 1. Carriage:
London, 2/6; Midlands, 3/6;
Elsewhére, 4i6. Weighs 50 Ibs,

40, e 16/

OUTFIT with MAST, ¥ fres, smeie saivae
Cleat, Solid Mctalfootrest and strong galvanised stay fasten

Note.—Qur Masts are stayed at 4 ground points (not 8) wl
eusures safety.

ACCESSORIES Best Manilla Rope Halyards (will
¢ rot), 60 ft. 1/8, 100 ft. 2/6. S8pe
Anti-rust paint (sufficient for mast), 1/8. Coppered eart}
tube, 1/9. C.T% 8pecial Aerial, has 14 strands of No. 28 ga
E numellcd high eonductivity purc copper wire, 100 ft, 3/9,
Momy refunded if mast returned intact and carrlage [
within 7 days.

C.P. MAST CO.

48E, HIGH STREET, PENGE, S.E.20

(7463 |

r—m
'A.C.3 KIT SET

Bakelite
Drum Dials

with Escutcheons

5/6

(from stock).

A?.—Q}
S

All Metal Cabinet with oak base
f and plinth - - - . A2/|6

l Coils per set, as specified - - GO/~

Cabinets, Coils, Valve Holders, etc., for
New Kilo-Mag 4 and 1930 Everyman 4,

Order direct from :
E. PAROUSSI,
| 10, Teatherstone Buitdings, High Holborn, W.C.!
G ' Phone: Chancery 7010. sune——

A.F.BULGIN & Co., &
/1, Cursitor St., Chancery Lane, Londos, E.C.4,.

BOOKS on WIRELESS

Write for complete list to
ILIFFE & SONS LTD.,
Dorset House, Tudor St., London, E.C.4.

=
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Receivers for Sale. —Contd.

’SRAM Magnet 8et (1928)," new valves, wired, com-
plete, as new; bargain.—Smith, West Cotting-
yd, Morpeth. [7421

TULLARD B8.G.P.3, with all batteries and long
- and medium wave coils, just new; nearest offer.
. McEwen, 17, Craven Rd., Iondon, W.2. [7390

HILIP'S All Electric 3-valve Set, cost £23;
also  Celestion speaker, cost £5/12/6; what
rs?—Box 4041, c/o The Wireless World. [7391

OMPLETE Kit of Mullard Orgola 3-valve Set

Paris, never taken out of maker's packings;
» 8 guineas, accept first cheque for £5; parts as
cifled by Mullards,~M. Godirey, 37, Ombersley
. Bedford. [7383

BATTERIES.

D.E.8. Accumulator Hire and Maintenance Service
(5 mile radius).—98, Cherry Orchard Rd., [Cmy-
6374

L
IE'I‘ H.T. Reglaccments.—Sucs (capped or un-
‘ capped), highest grade, No. 1, 10d. per doz.; No.
1/9 per doz.—See bclow.
INCS.—Best quality (wired), No. 1, 8d. per .doz.;
No. 2, 9d. per doz.; orders valued  5/- carriage
d, otherwise 6d. for postige.—British Battery Co.,
rendon Rd.,, Watford, Herts. o [0258

ENTODE Users.— Write for details of new size self-

charging wet battery; 20,000 milliamps, 6d. per
»; illustrated catalogue giving data, post free.—O.
lor, £7. 8tudley Rd., Stockwell, London. [0273

STANDUP Wct H.T. Battery will Always Improve

Your Reception; its capabilities to feed your
ves with pure D.C. current over exceptlonally long
iods, combined with its low running costs, appeal to
ry listener; list free.—Scottish Batteries, Braesidc,
hall Station. [6852

TF.T H.T. Batteries.—Parts per dozen, jars, No. 1,
2¥x 1t squure, 1/3; No. 2, 1/6; zincs, No. 1,
.; No. 2, 11d.; sacs, No. 1, 1/2 dozen; No. 2,
| terminals, 8d., 10d.; dozen cells (18 volts), com-
e with bands and electrolyte, No. 1, ; No. 2,
post 9d.; high efficiency, long lifs, seif charging,
ecp small; send 6d for sumple unit; illustrated
let fres, carringe free orders 10/-; write for free
wirgless hargains, trade supplied.—W. Taylor, 57,
Aley Rd., Stockwell, London. [0039

'E Guarantee the Best Accumulator Maintenance
in South London; slow rate circuits and expert
ionnel; meticulous attention is given to topping,
ning and drylng of H.T. accumulators; trouble-
collection and delivery; the service includes hire
Jldham H.T. and L.T.” batteries.—Official Oldham
ice Station, Aneloy Radio (associated with Aneloy
ducts), 36, Hindmans Rd., East Dulwich, S5.E.22.
: New Cross 4074. [7074

RITANNIA Accumuators, 2-volt, 20 amps, 7/3;
30, 9/3; 40, 11/3; actual capacities, H.T. plates,
np, 1/6; 1l%, 2/3; 2, 3/6 per dozen; all post ireo,
Okill, 82, Dean S$t., Soho, W.1. [7371

XIDE H.T. Batteries, 120v., excellent condition;
45/-, or near oft'er.—Btoa(i, 30, Asmuns Place,
lers Green, N.W.11. [7432

CHARGERS AND ELIMINATORS.

DRTIXION Transformers, chokes, etc., wound to
any specification; write or_’plone for quotation;
quality components only.—Vortexion, 72, Mertor
Wimbledon, 8.W.19. Tel.: Wimbledon 2814, o

[o3

YANSFORMERS and Chokes for Battery Elimnina-
tors, and for all wireless purposes, receiving or

smitting; enquiries invited —Chester Bros, 244

ton Lane, London, E.8. [6138

[LAS Eliminators, D.Q. £1/17/6, A.Q. £3/17/6;
Nesper trickle chargers, 2976. 'Phone: Gerrard
3_for demonstration.—Greatrex and Co., 184, Regent

ndon. (6451

\NTALUM and Lionium for A.O. Rectiflers; make
up your own inexpensive chargers; hlue prints
H.T. and LT, 1/- each; Lioninm electrdes fitted
terminalg, 2-3 amps. and 5-8 amps.—Blackwell’s
allurflcal Works, Ltd., Speke Rd. Works, Garston,
rpool. ’Phone: Garston 980 (2 lines). (6282

IEBROS.—Chebros for all types of transformers
and chokes, high grade instruments at a very
erate price; enquiries invited.—Chester Bros., 244,
ton Lane, London, E.8. [5290

W Improved Unifilex A.C. H.T. Fiiminator Kit,
gives 120 volts and 60 volts at 15 milliamps;

NIFLEX Eliminator Kits are the Cheapest in Eng-
land and sold all over the world; 30/-

NIFLEX Eliminator Kits are all Ready for Wiring,
mounted on baseboard, with panel, instructions,
30/-.

NIFLEX Eliminator Kits are Guaranteed, satis-

_%action or money refunded; hundreds of testi-

118,

NIFLEX Kit Sent c.0.d. Post Fres 30/-; state
town voltage and cycle, also if Philips 373 recti-
valve is to be sent, 15/- extra.—Liverpool Radio

glies, Uniflex Works, Myrtle 8t., Liverpool [7247

EGGS/noa

Some Variable Resistances, just like Eggs, are
unknown quantities. To secure a good, fresh egg
it is advisable to purchase only from an old-
established and reliable source, or to consult an
expert.
“Clarostats "' havc been * hatched’ 5 Vears!
Over 4 million arc in regular usc the World over,
They are hacked by a firm Lstablished May 1918
~—before “ Broadcasting.”” Any Wireless Expert
will confirm that they are still the best of the
* “brood. ”* They are fully guaranteed to give you
satisfaction.
There are now so many imitations at a little less
moncey that you should make sure that by saving
a few coppers you do not—like Foolish Freddie
above—purcbase “a bad egg "'l

THERE'S A ¢ CLAROSTAT" FOR
EVERY RESISTANCE PROBLEM!

STANDARD, 18 WATTS, for

Eliminators .. Was 10/6 NOW 9/6
S§TANDARD, 18 WATTS, BRASS
FINISH MODEL..Was9/6 NOW 8/6
VOLUME CONTROL, 100-500,000
Ohms .. .. Was 86 NOW 7/8
POWER CLAROSTAT, 35 WATTS
Was 15,- NOW 13/8

POWER TYPES, Brass Finish
Were 12/6 NOW 11/@

"“HUM-DINGERS,”’ all Types
NOV/ 4w

SUPER-POWER  CLAROSTAT,

250 WATTS .. (A New Model) 30/~

TABLE TYPE (Distant Volume

Contro) .. as 13/6 NOW 12/=

36-PAGE ART BOOKLET CON-
TAINING 47 Illustrations, 27
Diagrams, 3 Scale Drawings of
H.T. Units, etc,, FREE and POST
FREE, from:

CLAUDE LYONS™

76 OLDHALL ST.
LIVERPOOL

Chargers and Eliminators.—Contd,.

PHIL{PSON'S Safety High Tcnsion Battery Elimi.
nators.
10/_ Down and the Balance in Easy Monthly
payments secures the finest high tension
supply available,
HILIPSON'S Salety Eliminators are Guaranteed for
12 Months.
HILIPSON‘S Safety Eliminators are the Cheapest
to Install and the Cheapest to Run; prices:
Model A.C.5 £4/17/6, A.C.7 £3/17/6, complete with"
full wave rectificrs; D.C.4 37/6, D.C.5 45/-.
LL Models Obtained for 10/- Deposit; take advan-
tage of this and get constant high tension imme-
diately.
RITE for Our Booklet, * Radio. Power” to
Philipson and Co., Ltd.,, Radio Engineers, Astley
Bridge, Bolton. ‘Phone: 2038. ‘Grams ! Safety,
Bolton. [Est. over 50 years. [0318

POTE’NTIAL Dividers, wire wound, variable tappings,
ideal for eliminators and rectilying unnits; price
6/6, post {ree.—Below.
OTENTIAL Dividers, standard 20 m.A. type, 5 vari-
able tappings, supplied in all values; a first class
job, price 2/6.—Abingdon: Wireleas Supplies, Abin[g',dzon,.
87

.| Berks.

EL-ECTRIC RADIO Eliminator Kit, transformer,
choke,” valve ‘holder, valve, 3 condenfsrs, varinhle
resistance, insulated terminals, sleeving, wiring dia-
gram; 37/- complete; output 15 ma. at 120 volts;
send for lists.—Fel-Ectric Radio, 56, Garden §t., Shef-
fleld. [7411

SAVAGE'S Specializé in Wireless Power from the
Mains, rcliable apparatus at reasonable prices.
SAVAGE'S Transformer Laminations "and Bakelite
Bobbins; intending home constructors should write
for list.
SAVAGE'S Reliable Smoothing Condensers.—1,000
volts D.C. test, 2 mid. 3/-, 4 mid. 5/3; 600 volts
D.C. test, 1 mid. 1/6, 2 mid. 2/3, 4 mid. 3/9.
SAVAGE'S 8Buper Bmoothing and Output Chokes.—
Many types available, write for list.

AVAGE'S Mains Transiormer for Westinghouse
Rectifiers.—H.T.4, 18/6; A3, 17/-; A4, 20/-
AVAGE'S Mains Transformer for Westinghouse

H.T.4 Unit, with additional] winding, 4 volts
3 amps; 23/-.
AVAGE'S Maing Transformer.—V.T 31, 200-0-200
volts 60 m.amps., 242 volts 2 amps.,, 242 volts
3 amps.; 28/-.
SAVAGE‘S Mains Transformer.—B.T.3 500-0-500 volts
120 m.amps,, 3.7543.75 volts 3 amps., 343 volts
3 amps.,, 242 volts 3 amps.; 51/-,
AVAGE'S Mains Transformers and Power Chokes
aro carefully and individually constructed {rom
first class materials with an exceptionally generous
margain of safety.
AVAGE'S, 146, Bishopsgate, London, E.C.2,
‘Phonc: Bishopsgate 6998. [6808

RADXELLE Eliminator, type C.P., D.C. output 150
volts, 40 m.a.. for A.C. mains, brand new, un-
used: cost £9/17/6, sacrifice at £5/15.—Box 4062,
cfo The Wireless World. [7464

200V A.C. Crypto Charging Plant, complete,
switchboard, meters, rotary rectifier, trans-
former, tapped 12, 25, 50, 100 volts, new condition;
offers.—BM/EBGR, W.C.1. 7451

RADIELLE Eliminator, model R.K., output 350
volts, 80 milliamps.,, and 2 variable tappings,
input 200-240 volts, 50 cycles; list price £13/10, will
take £6/10; perfect condition.—Rogers, 21, New Rd..

Brentwood, Essex. {7422
—
.CABINETS.
RTCRAFT Radio Cabinets arsa Britain’s Best

Value. {0313

IGBY'S Cabinets,.—Table .models in solld oak and
mahogany; from 11/6 to 71/

DIGBY'S Cabinets, fitted with Radion or Resiston
ebonite i required,
IGBY'S8 Cabinets.—Pedestal model, with separate
battery compartments; from 56/- to £12.

DIGBY'S Cabincts Made to Customers’ Own Designs.

IGBY'S Cabinets.—Write for new 16-page art
calalogue.—F. Digby, 9, The Oval, Hackney Rd.,
E.2. 'Phone: Bishopsgate 6458. [o128

RTCRAFT Radio Cabinets are Britain’s ~ Best
Value. {0309

KAY'S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original creative designs
at prices 507 lower than elsewhere; quotations for-
fpecials by return; delivery at short notice guaran-
teed; moving coil, portable, bafile, vignette, radiogramo,
eloctric pick-up, television, etc.; illustrated lists - free.
—H. XKay. Wireless Oabinet Manufacturer, Mount
Pleasant Rd., Yondon, N.17. ’Phone: Wultha.msgow
1626. . © 1646}

HOBNS for Oabinets, portables, etc.; illustrated
list.—Maddison, 1, Chapel Bt., Edgware f108

55 Advertisements for ** The Wireless World ** are only accepled [rom firins we believe to be thoroughly reliable.
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Cabinets.—Contd.

RTCRAFT Radio Cabinets; Britain’s best value;
lowest prices consistent with highest quality;
illustrated lixt free from actual manuracturers.—Art-
craft Co., 156, Cherry Orchard Rd., Oroydon. ’Phone:
Cicydon 1981. fuoao

CABINETS. 16%in.x71%4in.x11in,, hand mahogany
finished 7/6. unpo]isfxed 5/6; oval front, 10%in.
x6%in., 6d. extra; buaseboard, 6d.; carriage free.—F.
W. Ilamsey, 63, Shaftesbury St., London, N.1, Clerk-
snwell 7139. [6145

RTCRAFT Radio (abinets are Britain’s Best
Value. . [0311

CABINETS, metal, for 8.G,3 receiver, complete with
baseboard and_ screen; 9/6.—Allsop, 69, Great
Hompton St., Birmingham, [7380

FINEST American Types, astonishing value, special
'oﬂer oak cabinets, hinged lid, baseboard, highly
polished, take 12in.x6in. panel; sample, carriage paid,

6/6; trade discounts for quantities.—-Mag-Rudio,[ 112,°
2665

Warstone Lane, Birmingham,

RTCRAFT Radio Cabinets are Britain’s Best
Value. [0310

LOUD—S.PEAKER Cabinets, extraordinary offer, oak
cabinets, handsome fret front, highly polished
13in. square, 6in. deep, finished moulding, take all
ordinary units; sample, carriage paid, 6/6; trade dis-
counts  for .quantjties,.—Mag-Radio, 112, Warstone
Lane, Birmingham. . [2666

COILS, TRANSFORMERS, ETC.

600-0}[)[ Decoupling Resistances for New Kilo-
) mux Four, foreign listeners’ four, and all
“ Wircless World " circuits, hand made and tested in
our own workshops; improved model wound with Con-
stanton wire, 1/6 each, post free.—Groves Bros., St.
Mary’s Place, Shrewsbury. [7361

,000-OHM Decoupling Resistances for  YWirelecss
World **  Circuits; 1/6 each, post free.—Groves
»r08., 8t, Mary’s I’lace, Shrewsbury. [7362

IMMONDS BROS.—Berclif coils. Record Three, 50/-
air; new kilo-mag. four, 50/- set; foreign listeners

four, low, 30/-; long wave, 37/-; screened grid Regional,
40/-; Mullard 8.G.P. dual range coils, 30/- pair; Ber
clif standard coils, for new all-wave four, standard four,
A.O. three, Eversman four, etc.,, 63/6 set of 4, with
bases; the same coils for the Lodestone series (* Wire-
less Magazino ™). 65/9 set of 4, with bases; Titan unit,
15/-; decoupling resistances, 600 ohm, 1/6; 1,000 obm,
2/~; all “Wireless World” and similar coils in regular
production hv the leading specializtz; lists free; trade
“supplied. —Simmonds Bros., Shireland Rd., Smethwick.
Tel.: Bmethwick 751. [6314

FOREIGN Listeners’ Four Boxes, 19/- set of 4; coils,
37/6 set.—Stott.
RECORD III Coils, 35/-; Kilo-Mag 4 cofls, 33/-;
decoupling resistances, 1/3.
KI’I‘ 8et Coils and Switches, 37/6; dials and plates,
5/- pair.—S8tott.
1930 Everyman C.ils, 42/6 set; all special parts to
order; trade supplicd.
ETAL Cabinets, in oak or mahogany, with
PA moulded wood top and base; Record III., K.M.,
and 1930 Everyman, 45/-; Kit set, 35/-; metal box
only, 32/6 and 27/6 respectively.—Arthur T. Stott,
1a, Duke St., Rochdale. [7232
EW Kilo-Mag Four Coils, 37/6 set; ebonite for-
4Y mers (slotted), for winding, 12/6 set of 3: all
ypost free.—Groves Bros., St. Mary’s Place, Shrewsbul;ryé
7

[734

IT Set Coils for New A.C. Model, 50/-, complete
with switches; 1930 Everyman Four coils, 50/-.—

R. Kilby, 51, Lyndhurst Grove, Peckbam, S.E. [7434

ADIOGRAPH.—W.W, coils, Record III, 35/-; new
Kilomag Four, 33/-; 8,G. Regional, 37/6; forecign
listeners’ Four, 37/6 set; Europa Portable, 21/-:
Europa III, 18/6; 8.G. multi-valve portable, 22/6;
new Everyman Four, 42/6.
RADIOGHAPH.—Litz wire, 9/40, 1/6; 27/42, 2/6
dzen yards; Redfern’s deep ribbed or Becol
tube, 5d. per inch, slotting 1/6 extra.
ADIOGRAPH, Ltd.—W.W. cabinets, 4 compart-
ments, 44/6; 2 compartments, 38/6; ecrackle
enamel and oak finish.—Station Rd., Handsworth, Bir-
mingham, [7441

GRAMOPHONE PICK.UPS, ETC.

EXPONENTIAL Horns for Cabinet Gramophones
and Wireless, metal and wood; list.—Maddison,
1 Chapel 8t., Marylebone, N.W.1. [6141

T.H. Pick-up, latest model, off-sct tone arm, new,
35/-; Brown speaker unit, type V, perfect, 10/-.
—0Osborne, 6, Belgrave Terrace, Bath. [7387
ROWN Pick-up, adapter and kushette arm, little
used; post paid, 18/6.—Baker, Wangford, Becc[]es.oa

- [74

DYNAMOS, ETC.

DYNAMO by G.E.C., outpnt 150 volts 114 amps.,
1,500 r.p.m., unused; cost £12, what offers?—29,
Brudenell Rd., Leeds. 742

N
A N
N

You realise immediately that
the Wates Star Duplex is
definitely an advance on any
other speaker, irrespective of
price. The liquid beauty of the
softer cadences blend with the
verve and velume of the louder
chords that is a joy to hear.
Experts and the everyday lis~
tener acclaim it. Deliberately
built above the standard of
“built down to a price
speakers "—whilst dearer in
price—it becomes an invest-
ment .in hours of happy

entertainment and

superlative repro-

- ~ WAﬁ{ e , duction.

)

Obtainable as a

7 separate unit, or
=  with special Double

~ Cone Chassis, or as
illustrated in com-~

I.OUII))PEAKER UN\IT plete Cabinet form

in mahogany or

The Wates Star Duplex oak.
Unit, double magnets, Water Star Duplex

twelve poles,
four coils ..
Double - cone
with brackets

12/

completc Spcaker

with  Double - cone

Chassis in Oak
Cabinet

£4.0.0

Mahogany

£4.6.0

36/~

chassis,

I unable to obtain locally
can be supplied direct,

THE SHAFTESBURY RADIO CO.
(Dept. W.W.), 184-188, Shaftes-

bury Avenue, London, W.C
M.B.

Leyton Pri

THE

THE LITTLE CELLS THAT SATISFY

Sl & S2 8
l-cell.  6«cell. 12-cell. 30-~cell.
P1 . 33 .. 519 ..
st
“‘Easeful’’ Filler, } pint 1/-. pint 1/8, port free 3d. extra.
Send 13d. stamp for booklet giviug full particulars to:—

305 CHURCH ROAD - LEYTON ~ E.10

mary H.T. Battery, P! Porous Pot Cells,
ac Cells.  All complete for assembly.
6id. ..
6d. .. 3/ .. 53 .. 12/

atch our notice for new type cell.

LEYTON BATTERY CO.,

48 HOU

D\ 210, Hign

V REPAIRS "

Any make of L.I. Transformer, Loudspeaker
or headphones repaired and dispatched within

with each repair. @/= Post Free.

TRANSFORMER REPAIR Cco.,

S—TWELVE MONTHS' GUARANTEE
Terms to Trade.

Dept. W, .
Streot, Colliers Wood, London, 8.W.19 ‘

v
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Dynamos, Etc.—Contd.

CHARGING (Generators_for Sale; bargain cleara
exceptional offer of B.T.H. and Mackie high
sion and low teneion charging dynamos, giving 2
puts of 200 to 300 volts 100 milliamps, and 8-12 °*
5 amps. shunt wound, brand new; all charging stat
shonld purchase one; worth £15 each, our priee
clear, with guarantee, 50/-.
.A.V. Bhunt Wound Charging Dynamos, 30 volt:
amp., ball bearing, 4-pole, new condition, we
60 1b.; price 50/- each.
FINAL Clearance of Crompton Dynamos, 50-75. 1
20-30 amps., sbunt wound, 4-pole, in new co
tion; £7.
NI-JWTON slow Speed Dynamo, 110 volts '20 _m
and 200 volts 20 amps., ball bearing, shunt wot
price £10; compound wound, £12.
MARCONI Charging Boards, containing shunt
gistance. 2 double ‘pole cbange over switches,
way series parallel switch and fuses and battery swi
terminals, ete.,, mounted on polished slate in iron fra:
bargain clearance, 20/- each,
HESE are Only s Few of Our Many Barga
we have a large stock of all size A.O. and I
motors, all erize dynamos, cables, meters, etc.; 8
your requirements; we can quote you the lowest
market prices.
. W. THOMPSON and Co,, 1, South 8t., Greanw
8.12.10. ’I’hone: Greemwich 1259. [7
DYNAI\IOS, L.T. charging.—W.W. 20 volts, 6 am
50/-; L, 12 volts, 8 amps., 45/-; Ct, 18 vo
8 amps., 65/-; 50 volts, 25 amps.,, £7/10; 80 v¢
20 amps., £8 10s.; and others. Motor generators:
volts A.C. to 100 volts, 100 m.a. D.C., 70/-
namos: 100 volts, 1 amp.. 25/-; 100 volts, 4 am
36/-; 250 volts, 4 amps.,, £3/10. IH.T. anode M
100 volts D.C. to 250 volts, 250 m.a., £10; 220 w
D.O. to 400 volts D.C., 200 m.a., £12; fiue new
comm, G.E,0. Aircraft generators: 950 volts, 60 &
and 6 volts, 5 amps., £10; 600 volts, 100 m.a. am
volts, 5 amps., £5; flne Newton H.T. generators,
kW., 2,000 volts, £30; slow speed 1 kW. 2,000 ve
£40; 2kW., 2,000 and 4,000 volts, £52; jarge E
Mcgger hand gencrators 1,500 volis, £8; medis
600 volts, £5; hand magnetos, 80 volts, 50 m
6/- cach; H.T. 4,000 volts, /4 mid. mica condens
10/-; 0.01 Dubilier 1,000 volts, 6d. each.
50 Petrol Electric Generating Sets, Air Force,
70 volts, 20 amps., £27; 150 electric bet
and portable 110- and 220-volt drills, £5.
WITCH Gear.—Slow motion geared slide Rheos, !
watts, 7/6; 147 S.P’, plug boards, 9-way, 10-am
2/-; Lucas B-way switch boxes, mahogany, with b
cover; 6 S.P.,, 1 D.P., 1 C.0. switches, 3/6; 8.P.C
switches, 1/6; H.T. send receiver, 2/6; hundreds
other switches and controllers; send for list.
ELEO’I‘RADIX RADIOS, 218, Upper Thames |
E.C.4. [7

LOUD-SPEAKERS.

ORNS of All Descriptions for Loud Speakers
Gramophone Units.—H. Maddison, manufactt
ot the Allwoodorn, 1, Chapel 8t.,, Paddington, N,V

6

YOUR Old Loudspeaker Taken in Part Pa.y[m

for the Latest Type; see our advert. under colu
Receivers for BSale.—Scientifio Development Co.

Fishergate, Preston. fo

CELESTION Model C.10, oak, condition as new;
no offers.—1, Hillworth Rd., Tulse Hill, Lond
S.W.2. [7
MOVING Coil Loud-speaker, suitable for work
oft 6-volt accumulator, as new; £4.—H. Lousa

9 Aubert Park, Highbury, London. [7¢

ICE KELLOG B.T.H. Senior L.-S., 240 volt, A.
cost £40, price £20.—Saul, 8, Ansdell F
8. Ansdell, Lytham. [7

IKOLA Concs, leather floats, felt fronted rings, !
range of sizes and angles, manufacturers’ ty
completely assembled from 3/6; complete chassis ir
'E/g;z list.—Knight and Co., 6, Chapel St., Lolx:ld
5.0C.2. 7.

GREAT Bargains.
GREAT Bargains.

GREAT Bargains.—Epoch model A moving «
speaker kit (or complete units), brand new;
large number of these lamous instruments made
a special order for use in talkies, but not execut
for credit reasons only; regular prices, £3/10, £4
and £5/17/6, to clear at 50/- for accumulator ope
tion, 55/- for D.C. mains operation, 85/- for &
mains; kits comprising copper plated super magr
pot (weight 23 1b.) Chrystalene frame, fully adj
able, moving coil, any impedance. paper, leather e
mounting rings, made up complete, if desired,

extra,

GREAT Bargains.

GREAT Bargains.—In fact, the greatest barga
ever offered! A number of Epoch model A u
kits at given away prices, ﬁuaranteed in perfect wo
ing order; early 1928 model, 35/-; latest model, 42
made_up complete, ¥ desired, 6/- extra.
NJOY  Marvellous Epoch Reproduction
Ridiculous Cost; don't wait until they are
Eone, but secure one immediately by writing, "phoni
ﬁ)(e}ggaphing. or hurrying to Epoch, 3, Farringdon Ic
.0.4. [7

umoi Y The Wireless World," when writing to advertisers, will ensure promﬂ attention, 1A 5¢
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RY BATTERIES

VERB. SAP.

IDLEY told me at the Club

last Monday that he had
becen consulted regarding the
purchase of a Portable for a
friend. There had been sixteen
makes of set on his original list,
but he had whittled the choice
down to three when I saw him.
What interested me, though,
was that of the original sixtcen ;
every one was fitted as standard
with Hellesen’s H.T. Batteries.
*Naturally,” he replied, when
I remarked on this fact, «it’s
the first thing I look for. If a
manufacturer standardises
Hellesens, the odds are that the
other components he fits will be
up to the same high quality.
And anyway, an H.T. Battery
that has to fit a small space and
yet supply four or five valves
with "juice for months on end
needs to be a Hellesen’s and
nothing less.”

“Verb. sap.,” 1 thought,

PRICES

Standard Capacity.

"Wiray *’ g volt Grid Bias Type 2/-
“Wirin " 60 volt H.T. Type..10/8
“Wirup*’ g9 volt H.T. Type. .18/«
“Wisel "’ 108 volt H.T. Type 20/«

Treble Capacity.

»Kolin *’ 6o volt H.T. Type . .4)/=
“Kolup*’ 99 volt H.T. Type..32(8

Your Dealer Sells Them.

MELLESEN DRY BATTER

ELECTRICAL MEASURING INST
POLYMET MICA ave PAPER CO
HANDLAMPS. TORCHES,

A. 1L HUNT, LTD. CROYDON,

¥
$7 Advertisements for * The Wire

HELLESEN

SURREY.

f.oud-speakers.—Contd.
EPOCH Moving Coil Speakers.

POCH.
E POCH.
J,poca.
Jrocy,
POCH.
E POCH Moving Coil Speakers Speak for Themseives.
Jrock. -
E POCH
Ji pocu.

E POCH.

EPOCH.-—Teat an Epoch against any other make. 1t

will persuade you more than the best salesman. |

POCH.
rocy
POCH.

E POCH.

E POCH.

K\ POCH.—Ask any of the thousands of users of even
4 the older models. PFut this ceason’s models?
Well, let the speakers tell you themselves.

E POCH.
E POCH.
POCH.

E POCH.

POCH.—Please do test them against any or every |

make on the market—preferably with a quick
switch over.
EPOCH.
POCH.
POCH
POCH.
POCH.
POCHL.~Order ous, [or 7 daye’ fres triat
POCH.
" POCH.
POCH.
EPOUH.
EPOCH —Your deposit instuntly relunded ia ftull it
you are not more than satisfied. No catch. No
red tape.
POCH.
POCH.
POCH.
POCH.

E POCH.

POCH.—The most compreheasive range of movl
coil speakers in the world, 28

E POCHL.
POCH.
POCH.
POCH.
E POCH.—S8end 16r calalogue W 8.2
E POCIL,
POCH.
£OChH.
E POCH.

POCH.—16 pages crammwed full of. resl information.
Post free.
POCH.
POCH.
POCH.
EPOCH.

EPOCH RADIO MANUFACTURING Co., Ltd., are
the manufactuarers. City Office and Service Sta.

tion. 3, Farringdon Avenue (Ludgate Circus end),

E.C.4. 'Phone:

i QC.atral 1871 (2 hnes).  Private
Branch Exchange {6973

-

—

Model Urg, iliustrated
in this advertisement,
costs €5: 510, ftis
the wmost wonderful
speaker of the season.
Below, Chassis Type
“F"at§4:4:0,

e

4 achi ders!
acnieves wonders!

' There is something about

the factory-made double

linen diaphragm speaker

which is the envy of all. It

clearly demonstrates how

the job is done b{ the vast

manufacturing resources of two con-

tinents. Do not envy the eficiency of

the Ultra Air Chrome. It is not easily

attained outside a modern factory

equipped with every jot of research

data and every manufacturing facility

provided by the combined sciences of

acoustics and electricity. If you would

hear with your own ears, then visit
your radio or music dealer, He will
convince you in the twinkling of an eye.
IN CHASSIS FORM

vpe L 127 x 10" x 34" 42
Type K 14" X 14" X 53"  52/=
Type F 18" x 23" x 5}" 84/

Type J 24" x 24" x 63" 105/=
Stocked by every radio and music dealer
from Land's End to John o° Groat's.

1D
AlIR CHROME

6

) 5

00 . 'he Speaker with the
% §b dTou‘lE)lse lxn::dxagllnagm

Y"\

U'tra Electric Limited, 661, Harrow Road, N.W,10.

less World " are only accepted from firms we believa to be thoroughly reliable.
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The accepted Rolls Royce of

Radio is that great success

DIX-ONEMETER

It is a Precision Instrument of uni-
versal use, with an mgemous system
of multipliers which enable full- |
scale readings of any value to be
made over a wide range. ne milli-
volt to 2,000 v., or 50 ochms to 50 BB
megohms. Mirror double scale, W
jewelled, knife edge. A £1 e
Luxe model for only 50/~, Multi-
pliers, 6/6 each.

New A.C. Model ACONEMETER. Modal
VAC.3. In case. Is a new Model for measurement
of volts on Alternating Current, a 3-range instrument
reading 0-150 v., 0-300 v., and 0-600 v. Price, in-
clusive of case, 75/-. Extia for 1,500 volt Multiplier,

/=,
TEST SETS. 10 Ranges. Cromptons, Nalders,
& P. or Evers 0-600 v. and 0-500 amps.,
10 ranges, £8 10s. Fine 7-range Moving Coil in Case,
52, quite new, 85/, worth double. Valve Charac~
teristic Test Cabmet. 3 Moving Coil Meters on
panel, 73}in. X9§m Socket for test valves, worth £10.
Sale £4 each. A.C. Testers, 108/B21, 4 ranges,
120 v., 6 v., 200 m/a. and 4 amps., for 40-100 cycle
mains, cheup at 45/-, 4-Range Westons, 2{«m dial
0-6a., 0-24 m.a,, 0-120 m.a., 0-240 m/v. Cost k4. Sale
40/-. Ferranh Laborn(ory Se(s mov. coil, mlrror scale,
knife pointer, 5 ranges, Millivolts to 250 volts, 1/10
mllll-amperes to 25 amperes, and all between. Half-

pnce. 4 10s.
NODE METERS panel type for 20 m/a. H.T.
ou(put from Ellmma(ors, [a.

LABORATORY. £50 Set of Sullivan Standard
Galvo., Scale and Shunt, £15 ; 3-range Tlnsley Micro
Ammeter read to | micro., full scale 5 60/- ; Paul
ditto., £5; Gambrell Onward d, £4 103. 3 Univ. "Shunt
Box, 35/-, Lab. Test Res. Box, plag, from 30/-;
Capacity Bridge, .0001 to 10 mfd £8 ; Marconi B-T
Direction Finder, £5 10s. For rapid readings use a
Megger 1,000 ohms to 10 megs.. Elg) Get the Best
out of your ut by using a Du Onemeter and a Wave-
meter. Paul Type 4-Dial 1 meg. Bndge and Galvo.,
£9 10s. G.P.O. Standard Bridge, £7 10s. Silvertown
Sets, £8. Res. Units,-2/6, Standard Mfd. Units, from
8/~ Wheststone Bridges, £2 5., £6 10s. and £10.
Campbell lnduc(ome(er. £17.

VOLTMETERS, 500 volts, 50/ ; 1,000 volts, £3 ;
1,500 volts, 55 2 000 volts, £6 ; 2, 500 volts, £6 10 I.J
5,000 volts, £7 10s. Lar, se s(ock of odd Voltmeter an
Milliammeters_at reduce

MORSE WIRELESS RECORDERS £7 10s.
Magnificent British work, solid brass case, fine nish.

ahogany case with drawer for tapc reel. Cost £30.

H.T. GENERATORS, all sizes from 2 K.W.,
4,000 volts to the famous 250 watt 500-cycle Alternators,
comple(e with excner. cost £30, for 7

S K. 10in. Marconi les f Cox X-ray,
510' 20,000 v., 8/6; 50,000 v., 173: Diathermy

1 K.W. 100 v. D.C. to 10,000 v. A.C., £15,

GRAMO PlCK-UPS Magnetic Earpiece Units
for making your own 40/- reproducer. Adapted with a
little work. Only 1/2 each. In metal case, 1/6.
Adapted Brown A Pick-ups, 12/-. Marconi Wave
Traps, 15/-.

WE HAVE A WONDERFUL STOCK OF
RADIO AND SCIENTIFIC APPARATUS,

Bargain Sale now on.

ELECTRADIX RADIOS,
218, Upper Thames Street, London, E.C.4

__EELEX ]

&EWANDER PLUGS
I

MIDGET & STANDARD
NICKEL PLATED—6 Colours 2d. each.

J. J. EASTICK & SONS
‘¢ Eelex House,” 188, Bunhill Row,

London, E.C.1.  'Phonc, Clorkenwell 9282/3/4-

EVERYNMAN FOUR, KILO-MAG
AND RECORD THREE METAL
CABINETS.

35 /- cach, or with woodwork 46/6 each.
Kit-Set 27/6 and 38/6 each respectively,
Finished crystalline Brown_ Black or Blue,

Trade enquiries inviled.—Samuel Eaton & Sons (Manu-
lzcturers ot Lighting Goods), 66/72 Barr St., Birmingham.

Loud-speakers.—Contd.

-LHURST RADIO are the pioneer mu!wmxen
of Moving Coil Speakers.

HOmEE® LoER>w

HE New 36-page Booklet, * Sound Advive,” is

yours for the asking.

w) g~

UR Speakers are of the Highest Grade Throughout,
and of proved effiviency.

= Q-

’

a Bakers Moving Coil Spesker, and you will
ot be disappointed.

E

g3

Send You Our Free 36-page Booklet.
gt Sound Advice,” a posteard will -do.

TSRS quo Q=<0

END To-day for s Baker’s Speaker, on 14 days
spproval lor comparative teat.

=< g

ENJOY the Wonderful Realistio Bomodnctioix Given
by Baker's new Bpeakers.

B :
E -
S

THE Advertisement on Page 29 Illustrates thc
Finest and most efficient Moving Coil Bpeaker
made to-day.

BAKER 8 SBELHURST RADIO, Office, 89, Selhurst
., South Norwood, 8.E.25. Works: 42, Cherry
Orchard Rd., East Croydon (always open). {0231

INEST Suspension Leather, for fixing cones to
moving coil or reed umts. as supplied to prin-
cipal makers; 2/- sq. ft,, 1/6 10in. square; segments
up to 12in. cone 9d, for 4: all post free; cash with
order.—Dilley, 8, Ashby Rd., Essex Rd,, N.1, Clis-
sold 0736. [7458

AGNAVOX R4 Model, 6-volt field, heard by a:
pointment; £3/16. —Mackenzle, Palmerston R
West Croydon. [74

“TESTI‘RN ELECTRIC Kone Speaker, 18in., perfect
condition, £3/3, can be heard b uppointment,
Biue Bpot 66A, unpacked 17/6; Ferranti trickle
charger, £2; carriage paid. ——Wllhams. Kingswood,
Hartiford Rd., Bexley, Kent. [7431

ONSTRUCTORS desiring balanced armature units
for reproducers should enguire for complete lists

and prices; all types.—F. C. Davies, 31, Abbey St
Tower Bridge, London, S.E.1. § (7430

NEW
PUBLIC ADDRESS

and Broadcasting

MICROPHONE

The Ideal Instrument for addressing Audience throug!
Loudsp:aker, and for relaying 8peech or Musica
Enteriainment to any distance.

Powerful Loudspeaker Reproduction without distortion
Highly sensitive Microphone, guarantcedentirel:
free from distortion or wmicrophonio noises
absolutely silent background; far superior te
ordinary Microphone Transmitters; for us
with Valve Amplifier or Valve Set (t.hrough lead
of Gramophono Pick-up if desired) at Open-al
Meetings, in Clnema, Theatre, or Concert Hall
Operatesfrom 2 Volt tapping of L.T. Accumu
lator, through Mierophone Transformer, Curren
consumption one-tenth Ampere. Providaed wit!
detachable sound collector and 9 ft. connecting
cord, and fixed by rubber-cord suspension i
nIckel-pmtcdlmme on pedestal, um higb; fo

mousting on Spcakcr s Platform, in
Pulpit, on top of Camera Stand; or

for nuupenslon (rom cexhug. 25 /
s illugtration.. ..

The above Microphone is rendered Dlrectionl
by attaching the Sound Collector.

MICROPHONE TRANSFORMER,

spechxl d»-m"n t.o ohwin best g;rsmlnlu result

te

[1 J toh!sh reaietance ‘phones,Loudapeaker, Valy
8ct, or Valve Amplifier: best Transforme

made for clear Speceh with volume, modula

tion apeech and muslc transmission, Publl

Address Microphones, etc.; Prim, & Bee. terminal. lm.ml ful
directions for use of Mn,rophonu and d.mgm.ms of conuec 6
tions free. Goods by retwrn post - /
FREDK. ADOLPH, Actual Maker, 'pmows:

27, Fitzroy Street, London, W.l. Museum 8329

=

e

BONA FIDE TRADERS’ GUIDE.

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

THE QUALITY HOUSE.

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

—

BEAU'”FY YUUR SET | Badio Furniture De Lt
* To sougly House Se
Batteries—Speaker—trom 23 15, to £11 1ls, 8
ON APPROGAL—yO\l may return at our expens:
you wish to part with it, Used by Radio Press—o
3,000 clients,
HOTOGRAPHS & LIST 3d.
Pieiewlnadlo!‘umtm Workshp W.W Bexleyﬂe

CLEARING STOCKS

SURPLUS
STEEL
MASTS

at below
prices to clear.

STEEL MAST ta 13~
QBIL. TTEELNAST e e 8/-
. delands 2/6 Elsewhere, 3/6

Weighs 28 Ib:

Tapenng | o 17, Carnage
ft London, 2/-; Midlands, 3/-: l l
® Elsewhere, 4/-, Weighs 40 Ibs.
Tapermg 13" o 17 Carna
4 ft London, 2/6; Midlands, ls 6
a Elsewhere. 4/6. Weighs 50 lbs

A super mast.
Mast rings, ample galvanised
OUTF IT with MAST. wire (eut to lengthe), Pulley,
Clcat. Bolid Metal footrest and strong galvanised stay fasteners.
Nots.—Our Masts are stnyed at 4 ground polnts (not 3), which
cnsurcs safety.
ACCESSORIES Best Manllls Rope Halyards (will not
» vot), GO ft. 1/8, 100 {t. 2/8, Special
Antl-rust pajnt (sufficient for maat), 1/8. Coppered earthing
tube, 1/9. Specia) Aerial, has 14 strands of No. 28 gauge
Eua.mel.lcd high conduchvn.y pure copper wire, 100 tt. 3/,
Money refunded if mast returned intact and carriage pald
within 7 days.

ADELAIDE STEEL TUBE CO., LTD.,

KENT HOUSE ROAD, BECKENHAM, KENT.

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt attention. as58
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Loud-speakers.—Contd.

WBH. Rice-Kellogg Speaker, 6:volt, latest model,
' unused; £3/17/86, nearest oHer.—28, Rawlins 8t.,
‘erpool, . 1 {7429

'AKER'S 6-volt Super Moving Coil, pentode wind-
' ing. heard in use; £3.—Mountview 4414, or write
Tuinell Park Rd., N., for appointment, (7419

’OUBLE Linen Cone Speakers, made with patenied
chassis and fitted with first class unit, wonder-
results; cut price, 42/- complete; carriage paid;-

7 now for Christmas; orders taken in strict rotation,

somford and Co., Post Office Av., Southport. {7416

TRANSMITTERS.

Clebros. Chebros  transformers and
chokes of all descriptions, special transformers for
lsmitting und modulation; chokes a speciality; en-
iries  invited.—Chester Bros., 244, Dalston Lane,

n, E.8. {5240

VALVES.

0 Varions Valves, used testing only, all makes and
tvoes. 5/- each; 3 Cosmos A.C./G., nnused, 7/6
Ay D.ET.1, £2; clearing laboratony of apparatus;
1uiries invited.—1, Stapleford Bd., Weu:bley. {7410

MPLIFIER Valve—I you require power you can-
+ not do better than one of these :l-)-o v
ILAMENT Volts 6, plate volts 400 {maximum),
grid bias 84 volts (approx.}, impedance B0Q
ms., amplmcatlop factor 3.8, mulual conductance
55 m.a./vpn.s; price £5/10; sce article ** The Wire-
» World,”" 24th July, 1929, then send to North
ndon Valve Co., Ltd., 22V, Cazenove Rd., Btoke

{HEBROS.

’

wington, London, N.16. [7457
IVOSSOR. (New Process) 2v. Pentode, unused; 17/-.—
14, Vegal Crescent, Engleficld Green. {7437

WIRE.

VII}E of Bvery Size and Kind from The Beaver
Ens. Co., 4, Upper Grosvemor Rd., Handsworth,
rmingham.

COMPONENTS, ETC., FOR SALE.

) ELLING-LLEE Panel Fittings are designed to give
an expert finish to any home<onstructed set;
alogue_post free.—RBelling and Lee, Ltd

td., Qu
orks, Ponders End, Middlesex. S eexfgg;g

S —

'8

)IG Output Means Fresh Goods; fresh goods are
better; you can rely on lresix materials f{rom
ipleby's, retail radio distributors with a wide market.
) RIEFLY-—here is our service, simple, straightjor-
ward, fair. not-too-dull brochure, more {ully
seriptive, will be sent to you, immediately, on re-

Supply Practically all the Leading Lines of

est.
Ve !
Radio Apparatus at current list prices, and |

ke no carriage charges, except on accumulators and

tteries and exceptionally bulky articles.

F You Wish we will take in part exchange any
branded receiver, component or loud-speaker for

iich you have no further use, providing such

'.soualily modern and in workable condition.

0 Make Fair Offers we must see the material;
on receipt of a parcel, which must contain a list
contents and name of sender, we will send our
er, which is as an _ allowance from an order for
w requirements totalling not less than twice the
owance—but it is fair. In the unlikely event of
agreement being reached, we will return your
iterial carriage paid; you need have little fear for
r returns in this respect have always becn below
e per cent. We cannot execute part exchange
ders of less than 10/- net cash value—that is, after
rt exchange allowance has been deducted.
‘HE Above Terms Exist that fair offers may be an
economical possibility, and a sound standard
\intained ; rticular .points of questions are eluci-
ted in_a little folder, ' The Ins and Outs of the
1ts and Ins”; a copy post free on request.
PPLEBY'B, speclalists_jn distribution by mail and
the originators of radio part exchange, No. Forty-
i in  Chapel 8t.,, Marylebone, London, N.W.1
ation opposite, Edgware Rd., Metropolitan Raxl[wa?i)é
{YLANITE, the most artistic panel known; only 2/-
/ and 3/- per sq. ft., according to pattern; particu-
8 and esamples free (1ld. Tpostage)l.—Marsh and
right, 5, Royal Arcade, Weymouth. 7317

7OUR Old Components Taken in Part Payment
for Latest Typo; sce our advert, in column

eceivers for Sale.-—Sclentific Development ()o.io

51,
shergate, Preston. 228
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ALL"ELECTRIC RADIO

Climax H.T. Mains Units this Xmas.
your own set and to give to your friends. The
best youcan get—the best you can give. Popu-
lar prices, Every modern improvement. A.C.
models have new metal rectifying units eli.ni-

For

nating all valve trouble. Negligible upkeep

costs. Ten Voltage Tappings. For all

Mains Voltages 40/100 cycles.

A. C. Model U.20. Price £4.5.0
Up to 120v. H.T. Up to 20 milllamperes.

A, C. Model U.50. Price £5.15.0
Up to 200v. H.T. Up to 50 milliamperes.

Improved D.C. Model H.T. Unit—the most
popular D.C. Mains Unit on the market—has
ten voltage tappings.
10 mja at tappings.

Price complete £1.14.0

Output 50 mja total,

CLIMAX CHELLOSET.

an amuzingly selective long range
2-valve all-electric receiver.

Many important features, one dial tuning,
dual wave switch to eliminate coil changing,
Westinghouse metal rectifier Volume control.
No batteries whatever. Operates entirely
from A.C. Mains. Walnut finished cahinet.

Price only £9 ., 17 . 6.

complete with valves, royaities and full mains
equilpment. The finest v:lue yet offered in
all-electric receivers,

Obtainable from all radio dealers.

el

A YEAR AHEAD

Climax Radio Electric Ltd.,
Haverstock Works, Parkhill Road, Hampsteud, Loadon, N.W.3
Telephone: Primrose 1171-2,

Components, Etc., for Sale.—Contd.

VENEER Wood Paper Converts Commonest Woods
into Qak; 30in.x20in,, 8d.—Burtenshaw, Hills-
borough Terrace, Ilfracombe, [7351

6 0 O-OHMS Decoupling  Resistances; see advt.
under Coils, — Groves Brothers (Manulac.
turers), (7175

EXP.E_JRIMENTER’S Sorplus.—Large selection valves,
' coils, condensers, variable und fixed; send for list.~
Irving, 15, Reddons Rd., Beckenbam. [7363

COI\TROL Your Receiver from That Other Room

by means of the Foolproof and Inexpensive Yarg
Relay, no maintenanco or attemtion, models for bat-
tery and mains opcrated sets; patent pending; single
make and break, 10/6; .double, 17/6; triple, 22/6;
post f{ree; stamp particulars.—'" Yarg,” 1, Eccles
Old Rd.,, Manchester. (7248

ZAMPA Cone Chassis, 4/-; Telag cone unit, 15/6;

Hegra moving coil 6v. 0.5 amp., 50/-; ‘Fefag
cone speaker, 19/6; Zampa uerial {uner, 6/6; 6-pin
ceils, 2/3 each; Formo transformers, 3-1 and 5-1,
3/- cach; Watmel auto choke, 6/6; 2-volt 40 amp.
accumulator, 10/6; gramophone pick-up, Acouston,
7/6; Hegra, 7/6; Igranic, with control, 12/-; Daru
4y, Pentode valve, 10/-; 6 Eagle and Triotron valve,
4v., 2/3 each; Mullard li-wave rectifier, 9/-; elimina-
tor transformer, full wave, 300v., 16/-; Saba push-

pull transformer, 10/-; heating transformer, 3.5v.
2 amp., 7/6; mostli’ new condition; stamp reply.—
Simpson, Jesmond Place, Leeds. 17323

ALE.—Marconi 6-volt M.C. speaker, 2 Osram P625
valves, matched for push-pull, Ferranti trickle
charger, all perfect; offers invited.—‘ Pont-y-bren,”
Llyswen Rd., Cyncoed, Llanishen, Cardift [7379

ELEC’_I‘RICAL and Wireless.—What is it you re-

quire; write and let us quote; new or second-
hand; quahfiy with cheapness.—J.M., Supplies, 570,
Woolwich Rd.,, S.E.7. [7385

RAMOPHONIE-RADIO Surplus.—Ekco I.T. unit,
A.C. 110 mains (220 volis 45 m.a., tapping 110),
£3/10; D.C. unit (smoothing set) for M.T. direct

from any D.C. mains, £2; R.1. Varley pick-up {new),
30/-; 2 L.B.5 valves (new), 15/- each; 2 H.A®
C.A.V. 60volt H.T. accumulators (6 months’ ser-
vice), 15/- each; Marconiphone 4.5:1 transformer,
12/6; J.B. var. 0.0003 condenser, 5/-; Dubilier
0.0005, 5/-; set of 4 Master Three coils with base,

wirc-wound  resistances (reliable makes),

10/-;

150,000, 100,000, 80,000, 60,000, 40,000, 30,000,
20,000, 3/6 each.~Snow, Burnham ’fhorpe, Eton, Tel, :
Windsor 62. (7393

OTENTIAL Dividers 10,000, 15,000, 20,000,
25,000 and 30,000 ohms, 5 variable tapp(ngs;
2/- each.
IENTIAL Dividers, heavy duly, wiie wound,
15,000 and 20,000 ohms, 7 tappings, 5/6; 4
tappings, 3/9.
ONDENSERS, 2 mid., 2/3; 4 mid., 4/-; guaran-
teed; tested 500 volts.
CI{UKES (L.F.)—Excellent for smoothing, up tlo
2 milliumps, 2/-; special heavy duty, 10 milli-
amps, B/6.
ELIMINATORS, A.C., wired for half or full wave,
complete with valve; £3/17/6,

H.F. Chokes;  3/-.

GRAMOPIIOI\'E Motors, well known make, double
spring, silent, complete with fittings; 30/-,

& PECIAL Bargain.—B.T.H. 40 henry chokes; 9/6;
b any article on approval against cash.—~Huggins,
Radio Engineer, Clacton-on-Sea. 17398

ERRANTI_L.T. Charger (200v.), 40/-; P.X.650.
F valve, 15/-; H.L.610, 6/-; P.M.5B, 6/-; 66K,
17/6; Burndept FEthovox, 40/-; R., 5-1, 15/-; oak
cabinet, 26x26x9, 45/-; 2 0.0003 Dubilier, variable,
17/6; all perfect.—McMillen, 39, Malvern Rd., Wal-
lasey. (7399

"MICHAEL Supersonic Unit, Broadcast wave
Mclgngotlg, £2/10; with 4 4v. valvés, £3; also Mullard
0.40 vulve, £1.—Tomkins, 238, Drakefell Rd., S.E.4,

3 [7407

SSENCENT 5-range Meter, 30/-; B.T.H. pick-up
R]asgka?m,l\zﬂs; Osram 8625, 10/6.—BAI/WSGY,
London, W.C.1. [7404
TRANSPORTABLE Wirecless Cabinet, 8 valvcs,

5 fixed -resistors, and a few odd components,
little used; price, in one lot, £1/1, carriage extra,—
Box 4064, cjo The Wirclcss World. {7470

ALVES, components, etc.; state requirements;
offers.—Box 4065, c/o The Wireless Warlt{.wm:
o

13/6; R.I Hypermu trans.

'N'S Vee Unit,
RO 11/6.~Box 4063, c/o The
{7465

former, unused,
Wircless World.

L.'l‘. Charger, valve rectifier, 2-4-6 volts at 1-1.5
amps.,, 200v. A.C., 35/-: Bodine tapped frame
aerial, 10/-; ect of Igramic B.W. coils, 5/-; postage
extra.—B. ¥. Vaughan, 4, Ilford Av, Wal!asvcy.g
1745

UT Out that Unwanted Station with a Gordon
Wave Trap; pricc 6/6, post free.—The Univer-

sal, 20, Victoria Rd., Peckham, 8.E.15. [74585

** are only accepted from firms we believe to be thoroughly reliable.
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‘DOMINION .
Slow Motion Dial

A Veraier Dial at 2/31 Bring your sat
up to date by Lﬁttgng this_slow motion

dial. The is of sp ! none
backlash_construction which makes very *
i ished in smoog

ne easy. Fi
black or basuﬁ¥ull; grained mahogaa,
bakelite.

rownie

wir
NELSON 5T, WORKS, LONDON,

Components, Etc., for Sale.—Contd.

RADIO HOUSE, HUDDERSFIELD (13th winner). S a 9 9 ’ ¢
EXTRAORDINARILY y e

UCID ¥

3

testimonial : " Your firm is ‘streets’' ahead of some of
the London houses for business.” This unsolicited repu-
tation we endeavour to uphold,
WIIOEVER \
NQUIRES
ECEIVES
XCELLENT
ACONIC

NLIGHTENMENT.

>
‘A CCUMULATED : :
B RILLIANTLY > NEW MODEL 99 P.M.
INSIDE 4 MOVING COIL SPEAKER
IST. & will satisfy the most critical
I,B™ [ 4 ) of listeners.
LLUSTRATED : No sccumulator, no mains,
ASTEFULLY, . 10 suspension, N0 adjustments..
T » 7 days’ free trial. -
YET This Mine of Information is Absolutely Free. A )
satisfied Littlchampton reader sent unsclicited >

‘| encourage readers to apply for this list. Weckly change

Resiston  Panels stand supremel

Beautifu! in appearance—everlasting

in streneth.  Fit a Resiston Pane] to -
your Set and bring it right up to date.

You'll make it look even better than

many of the most modern Receivers.

Ask your Wireless Dealer for

particulars, or write direct.

{e

American Hard Rubber Co. (Britain) Ltd.,
13a, Fore Street, E.C.2.

) 2481

UPREME

ATISFACTION, 80, when inquiring, endeavour
submitting similarly composed advertisement, us-
ing the words '* Reliability Wireless Guide,” so as to

of matter desired. A 100-volt H.T. battery for each

effort. published, and useful consolation prizes given. ;
IVES > Sesd Jor mew 16-page Catalogwe of
NFAILING ) ¥ real information.
NTERESTING i : N EPOCH RADIO
TyscrosunEs. > MANUFACTURING 'CO., LTD,,
S 3, Farringdon Avenue :: E.C.4.
EUREKA !—The Guide will be sent post free by J. IL Phone: CENTRAL 1971/2.
Taylor and Co., 15, Railio House, Macaulay St., .

Huddersfield, to whom competition efforts should be
submitted, indicating also if name and address pub-
lishable if successful. {Only 23 alternative words re-
quired, Radio House, Huddersfleld, remaining. One
word for each initial following). Prize-winner from

Newport. [7471
CELESTION C.L.20. oak, £6/10; Osram Music/
Magnet, £7/15; Ecko 3F.20 for A.C., £3/10; car-
riage paid; all unpacked; eickhess causes sale.— 34. A
Hanover St., Birmingham, [7454
NEW 0.0005 Igranic Lokvane, 5/-; 2 nmew PMs5X Th
valves, 5/6 each.—BM/BP6B, London. [7453 e
JBURNDEPT Pickcup, 10/6; SP16G, 5/-; Amplion S
A.C.2, 11/6; Pye 20H, 7/-; wirewound, 20,00, Box
100,000, 2/-; mica, 0.05, 2/9; Lissen R.C., 2/-; S.W.
kit, 15/-; guaranteed; lists—Pepper, Wako Grecn that
Rd., Moscley, Birmingham. [7448 never
CONDENSERS, Hegra and Dubilier Drum, 0.0005, t '
7/6; Loewe - pick-up, 12/6; Watmel arm, 4/6; res
£5 Brown loud-speaker, 30/-; Ferranti trickle cimrgcr, .
30/-; Mullard R.C. unit, 9/6: Prccision testing set.
Gléeadsi‘ng?, 35 /-il Titans;;oils‘,mglg; Blrgdﬁeyﬂl(xlm ‘1;310. & ,
4/6; .erling phones, -—40, ranleig: o st 3 _—
Green, N.15. {7447 brlng your O]Id
.I._Choke (14/7H), 14/6; R.I. RCC unit, B/6; (‘} )19
;R' R.é. glﬁ\‘[/‘dia s, 314- pair;svlyarcplni mainsctlrans- ra Y p ]ll o m} €
ormer C, -; pair Lewcos coils, 7/6; Colvern
aerial, 2/9; Lowcos SP acrial, 3/-; JIF'SS, 3/9; ali up-to- date imn
%‘rw tLis;en, tEtB (_‘vlat/nlbl'le\lll.115().1 7‘5v‘100, 1/~; lgrani;. t. f X 999
ost rheostats, -3 ullar( W, 100,000 2/9, mnn m
5310,0}:)0 3{9; l[)imic 1A;9withk bas;. 3/-; Silvertown 1 € or as.
ephone transiormer, 3/9; oak cabinets, 18x7, 15/-, : .
or_ exchange these omly.—G. Ryall, 182, Kennington by fitting the new MELTROPE
Rd., London. (7442 Sound Rox, its greater defini-
A.F.g,lsn/lg; Il’.tM.M. ,Pi)llw.zas.ool(l)‘/)g eagtl,‘e:n ;.nnr.;u;, tion, forward tome, and range
9 ovalty variable 4 P ometer. . :
4/-—Saviile, 25, Valleyfield 8t., Glasgow. {7435 being wider than many Sound

es costi e than o
ORGOL? I;arts.TPancl, ﬁondc}x;ser]s( (ganghtrilmix]xer, s (.ostmg oL double
reaction), coils, switches, brackets, S.G. holder, o
used 2 wecks, 57/6 the lol: Burndept D.P.DA" Suitable for all types of tome-arm:.

s“_rit,chcs, 2/3 each; Utility, 2_/-:}\E1ﬂn, 0.0001, 2/6.—
55, Thornton St., Skipton. Yorks. 17427 PRICE 12/6
M14, unused, £1; 8625 10/-; Varley trans-
former for HT3, £11: coil formers, bases, con- -AMPLIFIERS LTD,,
densers, etc.—5, Hopewcll Terrace, Horslorth, I[.;igsa Billet Road,
TEE Univorsal Gives the Biggest Valuo in Part [ _ Walthamstow, E.17. ' -~
Exchanges; write, ‘'phone or send what you have 9
—what you reqnirc.—'i‘he Universal, 20, Victoria Rd., —
Peckham, S.E.15. R [7456

Mention of ** The Wiveless World,"" when writing 10 advertisers, ‘will ensure prompi attention. »6n
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MAINS UNIT
ORTABLES

A.C. MODEL
£4 : 5: 0
D.C. MODEL

£2:15: 0

)W you can run
ur Portable off
e electric light!
.C.orD.C.Mains)

1is new Regen-
ne H.T. Mains
1it fits inside any
irtable Receiver,
d possesses all
e advantages of
our
andard Models.,

iteto-dayfor FREE
by of our ART
YOKLET ‘' Radio
m_ the Mauins,’”
ichgivesfull parti-
lars of all Regen-
e Products-Mains
ceivers, Mains
its, TrickleCharg-
' and Mains Com-
tents-and includes
ails of our Hire
'urchase Terms. d

Treat yourself or your
best friend to a really
useful Xmas Present this
year—a Regentone Mains
Unit or Trickle Charger.

%r Radio from
TR T

REGENT RADIO SUPPLY CO. 2/ Bartiers Bidgs

| Chapel 8t., Marylebone, N.W.1.

MISCELLANEOUS.

EXPO_NEN’I‘IAL Horns for Cabinet Gramophones and
Wireless, metal and wood; iist.—~Maddison, 1,

[6143a

EASY Payments.—We supply, by easy payments,
components, accessories, and sets, any make; 10%
down, balance splrt-)a.(zi ovelxialo rgonths.——Send list of
requirements to lLondon dio 8upply Co., 11, Oat
Lane, London, E.C.2. i v

IRELESS Notes,—A monthly service of informa-
/ tion for all those who want the very best in
wireless or gramophone reproduction; frank eriticism
of receivers and comgonents; immediate postal help
and advice ju all difficulties; something new and
unique; you must have it if you want to hnow the
truth.—Fuil particulars free from Ernest H. Robin-
son, Laugmead, Pirbright, Woking, Burrey. (6144
ALEXANDER BLACK.

PLEASE Note New Address.

HFE Original Wircless Doctor, will cdll (London and
Home Counties) and cure yonr set.
ONSULTATIONS by Appointment Without Obliga-~
tion, sets installed, maintained, and brought up
to date, gramophone pick-ups, eliminators, an(f Web-
son moving coil speakers demonsivated; purity repro-
duction specialist.
55, Ebury 8t., Victoria, 8.W.1. B8loane 1655.
(o277

COTT SESSIONS and Co., Great Britain's radio
doctors, officially approved as wireless repairars
bf Radio Socicty of Great Britain and Wireless League;
old sets of cvery type repaired, rebuilt, modernised;
send set for immediate quotation.
COTT SESSIONS and Co.—Midland customers, please
send address to us and our Midland representative
will call.
COT'T BESSIONS and Co.—New sets constructed
with your or our components, guaranteed finest
workmanship; we specialise in * The Wireless World "
circuits; remember, we have satisfied customers
throughout the British Isles and in three Continents;

grade apparatus to suit your especial circumstances for
quality, range and selectivity.—Tel. : Tudor 5326. Mus-
well Hill, London, N.10. (0262

YOUR Old Apparatus Taken in Part Payment for
Latest Type; see our advert. in column Receivers
for Sale.—Scientific Development Co., 51, Fishergate,
Preston. (0229

PATENTS,.

prepared to sell the patent or to license British
manufacturers to work thereunder. It comprises a
wireless signalling system having inductively coupled
2-loop aerials.—Address Boult, Wade and “Tennant,
112, Hatton Garden, London, E.C.1. (7444

PATENT AGENTS,

PA’I‘EN’TS and Trade Marks, British and foreign.—
Gee and Co. (H. T. P.

AMILR.E), 51-52, Chancery Lane, London, W.C.2.
‘Phone : Holborn 1525. (o001

REPAIRS.

TWELVE bMonths' Guarantee Accompanies -all our
Repairs; any make of L.F. transformer, head-
phones, or loud-speaker repaired and desputched within
48 hours; 4/- post free; don’t discard if burnt out;
terms to trade.—Transformer Repair Co. (Dept. W.),
214, 1ligh St., Coiliers Wood, 8.W.19. {0011

faction send remittance after approval of same.
—~Leeds Wireless Repair Service.

OUD-SPEAKERS, headphones, rewound to any
resistance and remagnetised, 3/-; transformers
rewound, 4{-; Blue 8pots, Triotrons and 4-pole units,

1 4/6; work guaranlteed.—Leeds Wireless Repair Service,

5, Boston Place, Green Rd., Leeds. (7250

| SCOT’I‘ SESSIONS and Co., Great Britain’s radio

doctors; read advertisement under Miscellaneous
column. [0263

INGSTON-ON-THAMES. —~ Transformers, ’'phones,
loud-speaker repuirs; transformers wound to any
ratio.—Minter, 156, Cambridge Rd. (7269
UARANTEED Repairs by Experts.—Loud-speakers,
head phones, cone units, pick-ups, any type, re-
wound, remagnetised and adjusted, post free, 4/-;
transformers from 4/.—IHowell, 42, l'otheringham Rd.,
Enfield, Middlesex. [7420

WANTED.
o IRELES8S WURLD," from 1926 to 1928, bound
or unbound.—E. Thomas, Worsley 8t., Hulme,
Manchester. [7294

ANTED for Cash, 2-valve all maius sets; or highest

price given in part payment for any new set.—
Oakthorpe Garage, Palmers Green, N.13, (7406

il you so desire, we will design and construct high_

HE Proprietor of British Patent No. 176128 is

. P. Gee, Member R.S.G.B. and |

EPAIRS Returned Post Free, and to ensure satis-'

DUPLEX
LOUD SPEAKER

An entirely new loud speaker. Gives
finer resulis due to new Brown * Vee”
Reed and Duplex Cone principles.
Pure tone and rich volume. In three
models: V.10, £5 10s ; V.12, £7 10s.;
V.15, £12 10s.

S.G. Receiver

The secret of the successful perform-
ance of the Brown Receiver (it gets
over 40 Siations in an hour) is the
honest value that is put into it. Only
the fincst components that money caa

buy arc used. In 4 models: Type
A (for battery opcration) £12 7s. 6d.
Type A.M. (for mains operation)
£20 10s. Types B.and B M. £9 7s. 6d.
and £17 10s. respecetively. All models
also supplied in kit form at slightly
lower prices.
Ask your Wireless Dealer for

particulars of Easy Poyments.

From all Radio Dealers. Write for Catalogues
and full particulars, to Dept. D,

S. G. BROWN, LTD
Western Ave., North Acton, W.3.

AGI Advertisements for ' The Wireless World ** are only accepted from firms we believe to be fhorou‘ghly reliable.

)

,
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World's Wonder Sets
STATIONS ROLL IN

Sold at FACTORY PRICES, complete with
Cossor Valves, ready for listening-in,
with Grand Model Cabinet Cone or Horn-typc
Loud Speaker. Yours for B/= deposit. Nothing
more to pay for a month. Purchas¢ completed
by easy payments. QUICK DILIVERY.

£2 i 3,
FREE:.": DoaN

Free lllustrated Art List and
order WITHIN 10 DAYS.

SCREENED GRID
‘& ALL ELECTRIC

WORLD'’S WIRELESS STORES, ™35

AT LAST!

A Solution to All Trouble of
Volume Control and at
Moderate Price

The PILOT
YOLUMGRAD

“This is a Smooth Action Variable Resistor especially
designed for Volume and Oscillation Control. With
One Turn of the Knob the Volume can be Adjnsted

from Zero to Maximum.
In Four Resistances ;:—
50,000 ohms. E A c H
100,000 ,, < '
200,000 ,, 6 6
500,000 ,,

Also all lines manufactured by the Pilot Radio and
Tube Corporation of New York, the largest manu-
facturers of wireless parts in the world,

Wrile for a Catalogue to :—
THOMAS A. ROWLEY LID.

59, Skinner Lane, Birmingham.
Sole Agents for Great Britain and Ireland.

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

Wanted.—Contd.

WANTED, B.T.H. pick-up and- arm, Blue Spot
unit, $410, U8, US, or similar valves.—Newsomes,
12, Wolves Lane, Palmmers Green. [7426
ANTED, Ferranti multi-range valve Testor.—
Browne, 6, Oban Rd., Bournemouth. [7440
.C. FEliminator Components: D.E.5A, megostat,

H.I'. L.F. chokes, Kusha arm, gramophonc motor.
—Shepherd,” Beltinge,” School Rd., West Wickham.

7436

URNT-OUT Transformers Required; top prices

paid.—Post to Radio Manufacturing Co., Talza

Arcade, Southend-on-Sca. {7418
EXCHANGE.

YOUR Old Apparatus Taken in Part Payment for
Latest Type; see our advert. in column Receivers
for Sale.—Scientific Development Co., 51,
Preston.

HE RADIO EXCHANGE, Treville 8t., Plymouth,
the exchange specialists; a trial solicited. [7324

“ZE Accept in Part or Whole Exchange, any type of
components or sets; write for quotation.—Radio
Supplies, 138, High St., Shoreditch, E.1. (7415

ONDENSERS, T.C.0, 2-6 m.f., 600 volts,

Fishergate.
0230

ge

“B.A.T.” 750 Wat
“Q.M.B.” SWITCH.

This minlature switch comfortahly
bLreaks 3 Amperes at 250 Volts,
FPor H.F., L.F., H.T., L.T. Circuits.
For A.C. Beta, Eliminators, Gramo-
Motors, and as Loud B8peaker
Field Bwiteb, ete.

“WIRECLFSS WORLD" eald
(14.8.29) ''functioned quitc well
on test and did not give any cause
to justify doubt as to their ability
to handle thia wattage™ (750
Watts!l). “*Ideal for use in
portable acts and in all types of
mains cquipment.”

“B.A.T.” “Q.M.B.” POWER
SWITCH only 2/6 Each.

CLAUDE LYONS LTD.
76, OLDHALL STREET, LIVERPOOI

=

for anything wireless.—Hedges, 70, Chadwick Rd.
Nottingham. [7394

INE Chinchillas, Bostock end Smiths, for valve
set or kit,—Williargs, Maker, Plymouth. [7388

AGENCIES..

GENTS Wanted Ideal H.T. Accumulators, 60 volt

32/-, 120 volt 58/6; good terms.—Pearson, 29,
Midland Rd.. Bournemouth. f6414
AGENTS Wanted, spate time, wireless experience, to

demonstrate and sell the world's best and
cheapest 3-valve set.—Mag-Radio, 112, Warstone Lane.
Birmingham. [2667

BUSINESSES & PROPERTY FOR SALE,
TO BE LET, OR WANTED.

IRELESS Retail Business, in North Devon, grow-

ing rapidly, big scope, no opposition; £300, in-
cluding fixtures, s.a.v.—Box 4054, olo The Wi{reless
7412

Vorld.

SITUATIONS VACANT.

IRELESS Operating Appointments Assured;
short qualifying course, day, evening; fees pay.

{able after appointment for boarding students; Morse

classes,.—Manager, Wireless School, 21, Manor Gardens,
London, N.7. Archway 3694.

AXTED, wireless mechanio for reconstrueting
broadcast sets and ussisting in-shop wbrk.—Apply
5. E. Walker, Southgate, Sleaford. [7318

qITUATIOI\"S Guaranteed as Wireless Operators, ugo
N 15-29; day, evening, or postal courses; oI5e
classes.—Scelool, 321, Mansfield Rd., Nottingham. [7360

HIEF Radio Engineer for Factory, components and
receivers, capable ecxccutive man -~with expert
knowledge up-to-date circuits, commercial experience
essential; write full details education, training, experi-
ence, age, salary.—Box 510, Sclls, Flect 8t., E.C.4.

(7384
RADIO Engincer Required for Channel Islands, must
have <ound knowledge, practical experience of

tault finding, repairing, and installation of all types
of receivers.—Full particnlars of experience, age, and
salary required, Dox 4055, clo The 1Vireless Worlzé.
[7413
‘VANTED for Talking Pictures, young men_({aged
21-30) to be trained as sound engineers; applicants
must possess thorough knowledge of lhigh-power ampli-
fiers, general electrical work, and be capable of cou-
trolling volume of talking fillms in cinemas; also pre-
pared to accept positions in provinces; only young men
of good appearance and lhigh standard of education
need apply, by letter only, stating previous experience
and salary required, to Sound Controller, New Gallery
House, Regent 8t.,, W.l1.

DPractical men only con-
sidered. [7396

SITUATIONS WANTED.

IRELESS Cprerator, over 10 years in _charge ship
etutions, desires position ashore, wireless or any:
tlu‘x:f electrical, sound technical and Emctical knowledge,
good correspondent, would manage department, or suit
sales, wireless or accumulator manufacturers.—Box 4042,
c/o The Wireless World. [7392
X-WIRELESS Operator, 5 years’ expcrience, de-
sires employment as demonstrator, or other suit-

able; drive car.—~Box 4059, c/o The Wireless World.
{7460

Theso “abinets are made by experts and are thoroughly electrica
sealed with Fine Brass Gauze

e

“W.W. as specified CABINETS.
- RIGBY & WOOLFENDEN
Sheet M-tal Workers,

Milnrow Road, ROCHDALE. 'Phone 294

~

E BEST IN THE WE/T)

{TH
10 LISLE" STREET, LEICESTER S%UARE. LONDON.W.C2,
Rhphons (2hurwri Gogent’ 011k 0978 Fiegsams, Witles. Wostoand, L omthn.

OPEN TILL 7P.
\YRITE FOR OUR CATALOGUE
POSTAGE 64 FRLL 10 CALLIRS

:
MAKE A GRAMOPHONE
LUY CABINETS FOR WIRELE
at a quarter shop prices.
Order et as shown. Britieh dou
rpring mator, 12° velvetturntalk
Bwan Arm, Metx!8oundbox, am)
fier, necdle cups, for £1.18- L p
and build your own Cabinet. X
chines sold by others4t £10-£20
not contain better fittings. Mot
trom 8/8. Repuir Purta. Lists fr
64 pp. 1930 Catalogue,drawinga
How to make Gramos, 3d.
REGENT FITTINGS CO, (WO
120, 0id Street, London! E.C,
.

JORTABLE GRAMOPHOWE
irom 21/-. Post 1/6.

-

Your First Steps

in Wireless
By HUGH S. POCOCK

Editor of ““The Wireless World "'

A most helpful little book for those whoare
beginning to study wireless. It cxplains
technical difficulties by simple analogies.

Price 9d. By Post 11d.
From ILIFFE & SONS LIMITED

Dorset Heuse, Tudor Street, Loudon, B.C.4
and leading booksellers. W.W. 14

o

AS
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—
BOOKS, INSTRUCTION, ETC. »,
VET H.T. Batteries are now a proved success; write r
for new illustrated tooklet, giving cost and method
building and maintaining free; mention paper.— X [ A ;
vlor, 57, Studley Rd., Stockwell, London. foov? Graves ‘Vulcan' 2-Valve Wireless Set is the World's greatest achievement in Wireless Value
TEY by Step Wireless; a complete course of the an iciency. i i i ifi i i i
theory of electrieity in relation to the practical d Efficiency. Even if you are oqu a beginner, thls_magmflcgnt installation w1ll. enable you
sign of wircless apparatus, climinators, cireuits, oto, to start where others leave off; or if you are an experienced wireless operator, this superb set
th extracts from n designer’s notebook, giving up-to- will give you a sense of power and command over the mysterious forces of the ether which will
te practical application; issued weekly; send 1/- p.o. : h .
r first 4 weeks.—Clifford Pressland, A.M.1E.E.Eng., St By a.S[onlSh you. T ,e Graves p{m- =
:pt. W.W., Hampton-ou-Thames. ° {0135 A N2z ciple stands for Highest Quality, g e
BEE: Inventor's Guide on Patents.—T. A, A., 2563 | Lowest Price, and Easiest Terms. = M
(W), Gray’s Inn Rd, London, W.C.1. t6373 o o ™ (g I
kCCU:MULA'I‘OR Charging, Maintenance and Re- | JERMS p;‘:,p'nf;"fo;e d;}:ﬁ';@ﬂ -J| ¥ [
pair., By W. 8, Ibbetson. A handy guide to the payments. Send 10/6 d
1arging and upkeep of accumulator for wireless work now. and 14 Moothly Payments
' motor cars; 3/6 net.—Of booksellers or Pitman'’s, of 10/8 if satisfied aftier trying
arker St., Kingsway, London, W.C.2. {7068 o gl (b)utlihul_n );our"h(l)ixln;. 3}3:1:;{
{ET of .Books, Famous Lives, in 3 Volumes.—Steel. o ;4 at o napp
)" 63, Parolles Id., llighgate, London, N. (7439 SPECIFICATION Cabine(t1 ((a)sélh:)strale(fl lFel?w)ho(i
——————— polishe a eautifully finishe:
with hinged lid; all internal parts {including valves) easily
accessible,  Dull Emitrer Deleﬁ:’or and IPov‘lerl;’alves Nof
g = proved efficiency, anti-microphonic valve holders. No A
A First Class coils m[ change. La‘ieS[ xypelo [ B(a:neryf; Zi(volt ‘| i "4_, &
i - Accumulator, and complete Aerial OQutfit. Cost of upkeep - - i )
Mechanical and Electrical nezligible. The LOUD SPEAKER (as illustrated) is i I Rt
Designer (S:of excil:usive design (‘Ziabiget Type irf\ Oak © match the : @
. et, Finest tone and wide range of musical frequencies.
. of e the Unit being of the ‘four pole’ balanced

Radlo Sets and Apparatus

i IS WANTED
for large Works In London, 8.W.

Thoroughly competent and energetic man
with good experience and preferably about
30 years of age.

‘Write
Box No. 4015, c/o The Wireless World.
Applications will be treated as strictly
confidential and should state full par-
ticulars as to age, past experience and
salary required.

-

i‘
From a recent

advertiser's
letter :

paper is a good ad-
vertising agency.”
C. R. PEARCE,

St. Germans,
Cornwall.

' “I must say your

armature type, with a Jarge magnet, ensuring
perfect reproduction. Price complete 4

and Carriage Paid £7 17. 6

ANOTHER WONDERFUL BARGAIN IS
THE GRAVES SCREENED GRID THREE-
VALVE WIRELESS RECEIVING OUTFIT

Complete in every particular. Wonder.
ful Pange and amazingly good reception,
.Exchlx(slve (B}( Cabinet m;d C%bmet Loud
Speaker, components o .
iighest gquality. Carriage Pald £12:15
TERMS: 18 - with Order, & 15 - Monthly
CATALOGUE POST FREE. Full Particulars
and specifications ot both Sets:also newest
typesof Portable Sets, and other varieties
of high-olass Receiving Apparatus.

J. G. GRAVES Ltd. SHEFFIELD

WET
“THE MUSIC H.T. TROUBLES /BATTERIES
LOVER’S —

CHOICE" Pee doz. N.o:. N'o‘.gl
Radio - Gramophone HoGosd =08 §d
music and speech re- Zies - - - - 10 11
produced with Rubber Bands (24) [ 4
amazing and un- Terminals - - 10
canny realism. The Bpecial sises for Pentodes,
most efficient

speaker money can

; ., ot uy
som roon e BAKERS

LONG LIFE :SILENT : ECONOMICAL

Sample doz, (18 voits), complete with bands
and eleotrolyte. No.1, 4/1; No, 2, /- post
9d., terminals extra. No.3, with torminals,
7/6 (10,000 milli-amps), sample nnit 6d.
Orders 10/- carr. paid. New ilinstrated cata-

URKLETE XSo08D ‘ms i X T E B Baresin List of Recolvers
Boo ADVI §'OUND “RADI0 sz FREE A:x::llﬂen lndocomw‘_‘en!l:

Q. TAYLOR, 57, Studley Rd.,
Stockwell, London.

Offices : 89 Selhurst Road, S. Norwood, S.E.25.
Works : 42 Cherry Orchard Road, E. Croydon,

**Scientific"

No.
No. C2

Radio-Gramophone Cabinets
and Logarithmic Horns

No. 635 Length 5 feet, Flare 25"
No. 635 Folded (azs
C1 Length 4 feet, Flare 18"
Length 407,

Western Pattern, Hgight 25", Flare 18”. Receiver Compartment: 20" X 7" X 15" deep.

) & 15" 6/9 post paid Battery and L.S. Compartment : 21”x 16X 15"

- N Western Pattern, Height 19”, Flare deep. ~ Platform for turntable etc.: 21" X 15, X 6”.
e il 10" 4/9 post paid Cabinct only £3 :18 : 6

\ SCIENTIFIC SUPPLY STO

4

These cabinets are built to accommodate a com-
bined Radio-Gramophone, or a Radio Set or
Gramophone scparately as desired. Excellently
finished in Qak, there is ample space to make your
» apparatus absolutely sclf-contained. We can sup-
ply all parts necessary to build a complete Radio
Gramophone, 5 Valve Set, or Gramophone. Full
building instructions given with each order.
Dimensions overall : Height 397, Width 22", Depth

19/6 carr. fwd.
illustrated)
5/6 carr. fwd.

15/6 carr. fwd.
Flare 17”7
12/6 carr, fwd.

RES, 126, NEWINGTON CAUSEWAY, LONDON, S.E1. /

AG‘{ Aduvertise

ments for '* The Wireless World ' are only accepled from firms we belicve to-be thoroughly vehable.
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10 - HUGE STOCKS 1 AMAZING || y
A %fBRIggggHONE, = ake| fREGIONAL’
e e | ISTATION - ELIMINATOR

Will tak

i II(’, 2:ZST£SY z> o | Doubles the Selectivity of Y Set
ouples e Selectivity 0 our set.

batteries. Overall size 36" x 24 x 19”. = M A S T S y

9-ply motor board. £4 .19 .61 26" ?TEEL MAST tapering 13" to 8 / Cuts out your Local or

Beaatifully finished in highly polished QAK.
Spacious compartment for speaker and
(Mshogany Finish £5-15-0.) Carriage: London, ~1/6; Powerful Regional Station

Mid! .
Declivered free in England and W::lg?;:dzsé if Elsewhere. 3/6. (but not everything else)

Wales. Scotland 2/6 extra. 34tt Tapering 13 to 1”.  Carriage: and brings in distant,
London, 2-;  Midlands, 3/-- 1 1 / weak and Foreign Stations

complete_ with D.S. FiEWhetg 4" Weighs 40 Ibs 259, louder and clearer.

»” .T.H. Pick-up and Tapering 13" to 17, Currmge _
Arra, Ormond Umt 4utt London; 2 6: Midlands, 3, 1 6 G i i
fand Chassis. .. £9-17-6 Elvewhere, 416, Weighe 50 Tor JALEECRpaso secanicly RS
’l This isall you necd to turn your A super mast. gl ens 1B your S
§ present set into moder I o Mast rings, ample gilvanised | . .. B
RADIO.GRAMOPHONE OUTFIT with MAST. wire (cut to lengths), Pulley, Come and hear it operated
C}en Solid Metal footrest and strong galvanised stay tstencrs, . % PRICE
PREMIER SUPPLY STURES Lbn:l‘c";(:;lll;thylasts arc stayed at 4 ground points (not 3), which ] in our Showroom.
adi 3 i | o
:IGI;IOFI& G;mno[n]mne Specialivts, ACCESSORIES_ ?octs)" %ﬂ?:llﬂilgorigon;;lyﬂz%s (‘;,;g&gtl Descrlptlve leafiet pOSt 1 0 6
» Fleet St., London, E.C.4. Antl-rust paint (sufficient for mast), 1/8, Coppered earthing free
"Phone: Central 2833 tube, 1/8. Special Aerial, has 14 stiands of No. 28 gauge ’ Post Free
L Ensunelled high conductivity purc copper wire, 100 ft. 3/9, .
::gneo se]eoc:;:: anoj al;m:'y; 7“&(:;139(1 if mast returmed intact aud carriage paid | | I D s 4,QOLD E(!;J SQl.;A‘I;{vE1(Piccad|Ily
P ircus
chk-ups always in stack o, 'SOUT';E'NDE ;3 ;Bll;c'i‘m{%.iﬁ K‘ENTO . l LA Telephone: Gerrard 2437,
——
- ———

3IEARTH

AND BROOKMANS PARK.

The B.B.C. stated that thc earth connection should be fmproved to
get the best results from this station. You can do this by installlng
th- above '‘earth,” which has been universally proved the most efficient
yet devised, because of ita very low reslstance to earth, Owing to the
scientific facts underlying the prinelple of this ‘*earth*’ no other type
can hove to equal it, taking equal arcas of contact.

Once installed, it never nccda watering and is everlasting.
Ak your deale\;u for particulars, or write diroct for

- = = - ‘ ustrated pamphlet.
: SUPPLIED IN SIX FINlSHES
“ 8emi-Pollshed Black Semi-Polished Mahogany, N G. S. HOLLAND, A.M.LE.E., & CO.
|- Highly P,e:;?t“d lack nghlycPu%I;sg:g'x:hogany Patent No. 273561, 65, Wellesley Road, Chiswick, W.4.
v/ - Obtainable from most wireless dealers,
- Advertisement of O. B. Polter & Co., Ltd., Station Bulldings, ROOHDALE:.
. Mention of ** The: Wireless World,” when writing to advertisers;- will: exsurs-prompt attentiom. AGy



DECEMBER 4TH, 1929.

THE WIRELESS WORLD

ADVERTISEMENTS. il

You cannot

NATOR
Q&\‘\“\ Qk((//

O Hordtowembuibeben Ly

HELSBY CONDENSERS

| are made and guaranteed by a trm with

30 ycars’ experience in condenser making, from
small telephone and radio condensers to Power
Condensers  weighing  upwards of 2 tons.

Guaranteed working voltages :-
Type M - -
Type 2A - -
~ Type 3A - - 450 volts D.C.
Type 4A = - 6oo volts D.C.
All Helsby Condensers are vacuum dried
and impregnated with a special non-
hygroscopic material which
renders them moisture
proof.

150 volts D.C.
350 volts D.C.

If unobtainable from your dealer, write
to us giving his name and address.

BRITISH INSULATED (ABLES LTD

PRESCOT - LANCS.
Makers of PRESCOT and HELSBY cables
L= o g ——l

Advertisements for

'WHY o
BUY WASTE

Stop buying power . that leaks away.
Use OLDHAM H.T. Accumulators
— they’re ‘“ Air-Spaced’ to save
s YOU ImMoney

I you use H.T. Dry Batteries you may pay for
waste—for power you may never be able to
use. Use obsolete smooth top accumulators and
you may still be throwing money away-—elec-
trical leakage can sncak along their unbroken
top, sapping away cnergy which should go to
your Sct. Oldham ‘" Air-Spaced ©*© H.T.
store up every pennyworth
of current put into

Accumulators

|
|
|
|

‘ electrical leakage-~the bug-,

them.  Their ‘* Air-
spaced”’ construction
definitely  prevents
electrical leakage and
self-discharge. And
the Oldham H.T.
Accumulator has
many other exclusive
advantages —large

vents screw  con-
necturs - is simple to
asscmble.  See an

Oldham at your

Not only between each cell
but between each unit as
weill there is an ‘“Air-gap ™
in Oldham H.T. Accutuu-
lators—see for vourself.

See the tamous
“ Air-gap”  which

Otdham
ended

bear of the old-fashioned
smaooth-top H.'l. Accumu-
l lator,

EXTRA LARGE STANDARD

CAPACITY. 10-VOLT UNIT.
(so300  milliamps) Capuacity 2ys5a
Per to-volt Unit milliamps

Complete with two connectors and length of cable.

Woaaden trays extra if required. vour Wireless
Jealer to show them to you.

LDHA!

| ._-
| The Pioneers of ‘“ Air-Spaced "’

H.T. ACCUMULATORS |

Otdham & Son, Ltd., Deaton.
Maanc.ester,
Telephone : Denton 501 L) linew,

London Oftice : 40, Wicklow Strest. Glasgow
5 King's Crosy, W.C.1. 200, St Vincent Streec.
Telephone: Tornunn« 4446 (3lin-wr. Telephone: Uentral $81%.

Ul he Wireless World " we only acceplsd tiowm firms we believe to be thoroughly reliable

R
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TRAWLER AGROUND!

When danger is

greatest

MARCONI VALVES

come to the rescue

80-MILE-AN-HOUR GALE! Seas like
mountains ! Tossing, wallowing,
lightship rides it out. Anxiously,
handful of men watch through
night. Suddenly . . . light shows
trawler aground on sandbank ! At
once, wireless to ships, lifehoat
stations. Fair weather or foul,
hightships protect shipping . ...
summon aid, through reliable
Marconi Valves.

Marconi Valves are used in all

Trinity House lightships. For their

\

\

reliability. For their wide range.

For their long life. They will make

Y
your radio set better. Give you D/IAR(/ 0N l
clearer tone, fuller volume. Cost V LVE g
f ‘ o

The first and greatest name in wireless

Write for an interesting valve catalogue to the Marconiphone Company Limited, 210-212 Tottenham Court Road, London, W.x

not a penny more. Fit any set.

B‘imu.r((-r the I'ublishers, 1orre & Sons Lyp., Dorset House, Tudor Street, London, k.4, by The Cornwatl Press 1.td., Pans Gavden, Stainford Street, London, S.E.1.

folopial and Fovelgn Agents:
URITED Nratha—The International News Co., 131, Varick Btreet, New York. France—W. H. Smith & fan, 248, Rue Rivoli, Paris: Hachette et Cle, Rue Réauniur Paris,
Bxraivm- W, H. Eua & Bon. Tn, Marche aux Herbew, Brussels,  INDia—A. H. Wherler & 0., Bitohar, Adnhabad and ¢ aleatta.  Havtir Arrica-—Central Newa Agend
AVSPRALIA- don & Goteh, Lid., Melbanine (Vietoria), Rydmy (NS00 Brikbane (Queensinndy, Adrlaide (8.A.), Prrth (WA ). any Lasusceston { Fasmao.
Camana  The Awser Newn Co, Ltd, Torento, Winnipeg, Vancouver., Monitesl, Ottuws, 81, Johp, dlalhiny, tambton; Uirdyn & Guteh, Lid,, Turonto :  lwper News (o,
Torontu, Moutrent. Winnipeg, Vancouver. Vieioia, Nxw  Zrarasp -Gordon & (oteh, Ltd., Wellington, Auvkland, Chostehurch xod Dunedin.
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The Pap: rfor &

CHRISTMAS PRESENTS NUMBER

LF T_RANSFORME_Ri
Radivs CAE

Have ucquired o world-
wide reputation for

Quulity and Value.

Built hy Specialists in
ransfor mer construction,
thev have set a Quality of
Performance  shove  re-
prosch.  Your Set  will
work hetter with o Telsen
Transtormer < - - Fut
one now
TELSEN ELECTRIC
RADIOGRAND CO. LTD.

12/6

Miller Street
Birmingham

7S50-WATTS!
THE BEST SWITCH YET.

LYONS *““B.A.T.” (Best-After-Test)
“QMB "” SWITCH comfortably bhreaks
3 Amps. at 250 Volts, yet it is extremely
small and very robust and unconditionallv
uuuunteed.

Cordially revirwed by " W.W.”  speci-
tied in the 1930 EVERYMAN FOUR,
ete. Essential in 2-volt sets where switch
resistance is fatal.  Used by many leading

~et-makers.
USES :—

H.T. Units, A.C. Sets, L.T. Switch,

for Portables, Gram-Motor Control,

M C Speaker Field Switch, etc. Super-

sedes noisy “push-pull ” varieties and

clearly indicates ““ON” or ' OFF.”
Nickel Finish.

CLAUDE LYONS Ltd,

76, OLDHALL STREET, LIVERPOOL.

The tamo.s ** Utility’’
Mite Condenser and
LEW DRUW DIAL.

BurToN

:=’..-..’i- SELF-LOCATING VALVE

The Component that
created the keenest |’= HOLDER
interest at Olympia ]
R(-udlin;ils nppearl l
through the central 3 2
aperture, simplilying 5} = each
ensy  funing ;  Saves .
- valuslle spuce. Sup- B EENERNEg
JE plied for left or right ] S
,< hand operation. ] Pentode W
D\ Cut. Ko, Cup Price, u —_valve. H
. i
W.201 0005 116 3 Holders H
%\ 202 0003 11- ‘n t6each W
W.203 0002 106 = =
| I'atent No.
Write for fully ilnstrated Lists - idos” M
Vo,
L WILKINS QWRIGHT LTD = MANUFACTURED BY PROGRESS WORKS .'
= ; C.F. & H. BurTon WALSALL, ENG. =
N . . ly -
novwuesnre  (fifgy,  Pumvenam CCCL LTI LTI T I T PO T T T T T PN
NO. 537. Vo.l. XXV. NO. 24. Copyright. UNegistered us w Newspaper

for transmission im the United Kingdom.
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“BEAM"
WITH
PLEASURE!

Every purchaser of ¢ Beam ™
Loudspeakers, H.T. Batteries
and other components will be ‘
pleasautly surprised at their |
excellence. Buy *» Beam " for

yourself and your friends this

Xmas. . |

\NATOR
('\‘\“ You cannot CI0(0

§°$ atford tq use any but the best /G

Condeaser in an climinator circuit.

55'- HELSBY CONDENSERS

Complete with arg IHJJC .mJ guamntccd b)’ p flrm W|‘tl\

Hexible lead 30 years’ experience in condenser making, trom
Cosmall tclcphone and radio condensers to Power
“BEAM "' SPEAKERS are con- Condensers  weighing  upwards of 2 tons.
structed to give the finest possible )
reproduction von cither weak or Gu.lr.lntccd workmg voltagcs -
strong reception.  The model ilus- T . M - - 150 volts D C
trated is marvellous value. ot ex- yp 5 ‘N
cellentappearance, and harmonizes Typt: A - - 350 \'olts DC.
with ull home surrouadings. ! T)’pc 5A _ - 450 \'olts DC
Tvpe 4A - - 600 volts D.C.

All Helsby Condensers are vacuum dried
and impregnated with a special non-
hygroscopic material  which
renders them moisture
proof.

THE BEAM” HIGH TENSION BATTZRY ‘

\ 1
ANTEED |

EACH BATTERY CUAR

“BEAM ™ H.T. BATTERIES are
silent yet energetic workers. The

It unobtainable trom your dealer, write
clements of which they uare built to us giving his name and address.

ensure  steady  tflow  of current |
without background noises.

All ** Beom " products are abtainable
from your deoler or direct

) 35, Farringdon Roa - el
Poam frd * G ec™ | BRITISH INSULATED (ABLES LTD

Tetephone - Holborn TU4d PRESCOT - LANCS.

Makers of PRESCOT and HELSBY cables ‘

Mows nw Loe Wb b ord,T e WHIRTME g0 i teseia 0 e provupl attention.
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|
)

SRS "155 5.

—secure
in the
know-
ledge that
you get a .
good job for
your money.
It’s compact.
‘ That means simpli-
| . 4 fied assembly and
: wiring.  It’s efficient. , ’ ’
| ‘ It does its work
properly because of its
| special core, the silver
- wire of the primary,
and the nickel-wound
1 : secondary.
Hear its performance
| _ and you’ll remember
\

.

¢ - - its name—the Mullard
. " _ PERMACORE L.F.

- Transformer. It has a S
l - . step-up ratio of 3:1. .

- Mullard
. MASTER,-RADIO

Adve:, The Xullard Wireless Sevvres Co., Lid, Mullaed House, Clhaving Creass Roat [ ondan 11 C

] At A‘dvcrﬁisamants for *“ The Wireless World '’ are only accepted from firms we believe ta be thoroughly reliable.

’
| - : .
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L.F INTERVALVE TRANSFORMER

is included in the

1930
‘EVERYMAN FOUR?’

The fact that the Hypermu was specially chosen
for inclusion in the circuit of the * EVERYMAN
FOUR "’ is proof positive of its pre-eminence as
the most efficient transformer for L.F. ampli-
fication in all modern receivers.

Its famous N.P.L. curve which proved definite
maximum amplification from

25 to 7,000 cycles

has now been augmented by

NEW AND STILL MORE WONDERFUL CURVES

taken in conjunction with the famous A.C.H.L., Cosmos,
and other indirectly heated valves, and also the P.M. 4.DX.
These curves present a straightness absolutely unequalled
byany other transformer and reveal amplification of miracu-
lous strength and uniformity. They completely eclipse any
curves published by any other Radio Manufacturersthrough-
out the world and are a splendid tribute to British research

» mand enterprise.
- N L
o) A
| 3 A

THE “ HYPERMU.”

The first metal shielded transformer
#na Bakelite case. Size3”x 1}"x 14" 2 1 -
weight 14 ozs. .. o 0o

e,

General view of the 1930 Every-
man Four Receiver, showing
complete yveceiver swith netal
screening cover removed—Re-
rroduced by courtesy of “ The .
Wireless World.”

||||||HHHIHIHHIIIIIH|||IHHHIHlllllll||HH”llll”ll”ll”ll”lllH”HHHHHHlllllllllllh. AN
RADIO INSTRUMENTS LTD., SPECIALISTS IN SOUND REPRODUCTION.
Sole Address: Offices, Showrooms and Works—12 HYDE STREET, LONDON, W.C.1
..llllilIIIIIHHHIIHIIHHHIIHHII||||I|||HHllllI|H||||||||||HHlIIHHlHIlIHIHIIHIIIHIHIll”lllllllllllllllllllll”l”lllllllll”ll“llll"

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

A2



P FEn T S CAETR el R e e
T PR T i T S50y e R LR ey
H

o,

‘DECEMBER IITH, 1029.

y - b G Sl ﬂ».?‘A,Jﬁ; ol ‘,; Y P X b A -
A g ; '*35?@#{‘»‘" 873 i«%‘,_."}‘; R Lt -,;4:"’3.,‘1.' S ".-,.—'?K" RS ;‘;"'-“-‘7".%- .
- - ¥ ! « B

> }I‘

. ADVERTISEMENTS. .3 =

THE WIRELESS WORLD

such RADIO

The 304 Columbia

(all electric—A.C. or D.C. Muins)

Columbia Radio captures the
Christmas spirit, and crystallizes it
for the pleasure of your home.
Volume for dancing. Tone vividly to
portray song and story. Range that
cnables you to spend Christmas in
all the capitals of Europe, sharing the
Christmas of other nations.

Yet Columbia Radio easily bought,
on deferred terms if you wish.

Five valves, including 3 screen grid.

Four tuning circuits ganged to work from one control,
marked in waveleng ths.

Power unit buitlt into set, works direct from electric
light socket (A C. 01 D.C.).

Cnly needs a Columbia Cone or Moving Coil Loud-
speaker to complete. :

CO‘“mbia MADE BY THE
MAKERS OF
Ywnoe . OLUMBIA GRAM-
PHONES AND

oL RECORDS

RADIO

This Coupon is valuable »—

A3 Advertisements for ©* The Wireless World " are only

makes Xmas

J'Ll’

i

i
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* I would like to hear a
Columb’a Portable Radio.*
Co’umbia Radio Table Model.¥

playing in my own home. Please arrange
this without cost or obligation to myseif.

* 1 would like to have a catalogue of
Columbia Radio models

* 1 would like full particulars of Columbia
deferred terms.

* Delcte if not required.

NAME -
ADDRESS itbesane sesesssiesiasansoisisinaniestieanad

Cut this out and port it in an unsealed
envelope bearing a id. stamp to; —
COLUMBIA. 102, Clerkenwell Road,
Lond n, -1,

accepted from firms we believe to be thoroughly reliable.




-You have heard this
message given to
British Industry; you
know who gave it.
At Progress Works it
is our constant aim
to adopt, adapt and
improve, as, indeed,
the name of our
factory indicates.

Burton L.F. Tl:ans[c:irmer.l’.
Adopt BurTon Com-  Highe eficiency, high gradc finis
ponents, adapt your
set and you will im-
prove your reception !

BUY BY THE

BurTonN
NAME 5

BurlonAnH-capaq.ilyS_ugl'tch
Maxinun cfficiency tn minimm

THF. amazing sensitivity of the Watmel
Unit can be gathered from the fact that
a specimen sclected from stock gave clear
reproduction” at six feet when connected to
a crystal set at a distance of 15 miles from
a broadcasting station. If you want a
Loud Speaker of highly attractive appear-
ance, that will give delightful reproduction

t(?)f’ Jepace 4/1\7"05”; ,f;,'“ée/d 1;"3:;5 Mid-Log Cond of full round volume, write at once for
. e way, - y &= Burton Lo, ondenser. k R .
6l=y 4 waY, Tl=y 5 0GP, Blne Ariminieon End Pites e on our folder which tells you how you can

Friction Brake.
¢ Price without dial, *0o05, §/3.
0003, §fa.

in ten minutes build one up from a kit of
parts costing only 55/-. To obtain the
same reproduction eclsewhere you would
have to spend twice as much or more.
Finally, ‘remember that the Watmel Unit
is so sensitive that it saves you nmoney
handsomely in the H.T. current you use-——
it saves an extra valve, in fact.

If your dealer cannot supply you
with a Watmel Unit or Kit, write

Burton H.F. Choke. direct to us, giving his name and
Wave band of 20—~2,000 melres.
Price, 3/9. address.
Binocular choke, wave band 5o
—3,000 metres. Price/ 59,

- BURTON

WATMEL WIRELESS CO. LTD.,

5 COM pON E N T s Imperial Works, High St., Edgware, Mx.
P LT,

Telephone : Edgware 0323

C” F. & H. BURTON, Progress Works, Walsall.

- = -— = —

Mention of * The Wireless World,” when writing to advertisers, will ensure prompt allention. A4
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The Ferranti A.C. Mains Receiver. Model 31 There is no need for a secend thought about
is really handsome in the sense that "’ hand- anything but the pleasure of listening.
som? is as handsome does.” Tts beautiful Simply plug in to the electric mains No
cabinet work gives added grace to any batteries to run down or reauhe constant
scheme of turnisning. and its performance is attention. Available for Aiternating Current
very nearly true to lite. only, voltages 200 to 250; 50 cycles or over.

)

In combination with the Ferranti Moving Price, including Valves :— i

Coil Speaker you arc assured of such deep In Qak Cabinet .. .. £25
satisfaction from the programme of your In Mahogany Cabinet .. £26
choice that vou arc doubly glad of the In Walnut Cabinet et .e E26
exccptionally easy manipulation. Royalty £1 extra. )

(00 200 )X

T

NOTE : The Electric Fire illustrated above is the Ferranti Model 111. If you are intcrested
in the luxurious comfort afforded by radiant heat write for the book of, the Ferranti Fire.

" FERRANTI L7p. HOLLINWOOD LANCASHIRE

(0O ]
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PHILIP

|
RECTIFYING ‘Hcrg,s h‘{W
vawves | J.B.do it

- FO!': . P& of the most popular models in the J.B.
range. Itis made in both a Bronze
~—Reliable H.T. Supply [ and Oxidised Silver finish and costs 10/ 6

~—Dependability
—Long Life
—High Efficiency -
“T'he scale is 1vorine, reading
that the drum becomes o-t100, and is reversible so

- o 8 ti- ity shicld 1 that reading may be aitered
Output easily varied B = niceaacts” S 507 (@ tot g
and smoothed :

‘f
[

‘The rectifier that has stood
the greatest of all tests—
TIME,

Fullwave. Filament voltage
TYPE ) 4 volts. Anode voltage 2 x
i 300 v. R.M.S. Maximum

rectified current 75 mA.
Price 20/-

Full wave. Filament voltage
4 volts. Indirectly heated.
. Anode voltage 2 x 3200 v.
v R.M.S. Rectified current
< LB 40 mA. Price 22/6

= - : Half wave, Filament volt-
\ . age 4 volts. Anode voltage
TypE 505 400 R.M.S. Maximum
rectified current 60 mA.

o - Price 15/~

Half wave. Filament volt-
age 4 volts. Anode voltage
220 R.M.S. Maximum
rectified current 406 mA.

Price 15/~

Obtainable at all
Radio dealers.

¥ :
l 2 e &Y a ¢
The scale is flush with the By an xmpm\ul mcthod the N
& panel and may be read with b Control Knob placed §
: §§ case. A powerful and positive immediately below the scale
§ friction drive is used which | —the most convenient placa
S  provents backlash and sl p. for it.

Made by the manufacturers of Piuhp: Argenta lamps and fittings.

TYPE 373

Advert. of PHILIPS RADIO, PHILIPS HOUSE, 145, CHARING Advertisement of Jackson Brothers, 72, St. Thomas' Strect, London, S.E.1
| CROSS ROAD, W.C Telephone : Hop, 1837
- Mention of *' The Wireless World,! when writing to advertisers, will ensure prompt attention, A6 |
- x
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An amplification curve of almost 80—
and a frequency response curve prac-
tically uniform over the whole audible
frequency range—that’s the story told
by the National Physical Laboratory
curve—the story of a really good L.F.
Intervalve Transformer—the VARLEY
Nicore I.

And this story is practically as true in
the case of Nicore II—almost the same
constant amplification over the whole
range of musical frequencies—results
infinitely better than many higher
priced transformers of other makes.

The use of a nickel-iron alloy core coupled
with long and varied experience in the
winding of Transformer Coils enables
VARLEY to produce Transformers of ex-
ceptional performance. .

Remember that more than 30 years' research
is behind a VARLEY product. That's why
quality is assured when you specify VARLEY.

Extract from Test Report

(‘“ Modern Wireless,”’ December).

“In any set where it is used the L.F. Trans-
former is a critically ¢‘key’ component.....
By no means all nickel-iron core transformers -
have proved successful, and it is greatly to the
credit of the Varley people—although in view of
their reputation it is only what we suppose
would be expected from them-—that they have
been able to produce such a component as
the Varley Nicore transformer.”

Nicore I (List No. sl
D.P.1) Ratio 4:1 -

Nicore II (List No.
D.P.2) Ratio 4:1 - 158

Write for Section D of the Varley Catalogue.

Adverlisement of Oliver Pell Comtrol Lid., Kingsimay Houss, 103, Kingsway, London, W.C.2. Telephone: Holborn 5303. 7
A7 Adveriisements for °* The Wireless World ** ave only actepted from firms we believe to be thoroughly reliable.
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Type H.T.3.

METAL RECTIFIERS

have

No fragile filaments to limit
their life and consume
energy = .

and

A hlgher efficiency than
any other type of small
rectifier. Moreover this effi-
ciency Is maintained practically
throughout their whole range of
output.

Smoothing is easier than with
any other type of rectifier,
owing to the truer nature of
their output wave form.

Westmghouse Meta] Rectifiers
are now used in the MAJORITY
of modern mains receivers and
eliminators, designed and mar-
keted by experts who are satisfied
as to their reliability, and whose
aim has been to provide

TROUBLE - FREE RADIO EQUIPMENT. _

¢

You should have Westinghouse Metal Rectlﬁers to work
your set. The best way of using them is fully set out
i our booklet *“ The All-Metal Way, 1930 "—32 pages

~of circuits and information on A.C. Mains operation,
Send a 2d. stamp for a copy :—

The Westinghouse Brake & Saxby Signal Co., Ltd.

M

//ﬂiﬂﬁm

=

Wil
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K.C. CONDENSER
With knob, dial and
slow-motion devxcc
.0003 OF .0005 ]2/
Without knob, dial or
slow-motion devxc“ -
0003 or 8( """"""
0008

K.C. DRUM CONTROL
CONDENSERS
With “I‘lllnl Lom(l)?)lof;“d alow-

Li devie
b
e 0005 38/6
Triple K.C. Combin- 40/_
ations of U003 &. 0005

MIDGET CONDENSER
A small variable condenser for

™ panel mounting oooos,
"‘ 000I Or .0002 - S/P

/ unoblainable  from ypur
ealer, write direct to |us
giving his name and addrbss.

DUBILIER

VARIABLE CONDENSERS

gsbkl youé dekalli’ {or the O\JBlLle Da:ibxluir) Comir;xscr Co. (r92s
P ubilier ooklet— Lt Work Vet
82, York Road, Kings Cross, London, N.1. abouwt a  Battery "—zt' jnc Road, Ai‘ci;‘c'on,o;_:ndon wlg" '3a
BC 249/V
DDDDDDDDDDDDDDDDDDDDDD =
© Mention of " The Wireless World,” when writing to advertisers, will ensure prompt altention. A8
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HE need for High Tension at high pressure if the
best results are to be obtained from modern valves

is not always recognised. This point is dealt with
in Mr. Full O’Power’s booklet,

“INSIDE KNOWLEDGE”

(on the correct use of Radio Batteries),

a Free copy of which may be obtained from your dealer or
direct from Siemens Brothers & Co., Ltd., Woolwich, S.E.18.

PRICES.

popular Type. ’
N, 1200 60 volts 8-
No. 1202 100 VOItS: 13/-
. er Type for
Pg’lgwer Valves.”
« Power
Jo. 1204
‘\‘Lo volts 13 /5‘

~o. 1206 “ Power -

oo volts  22[6

Grid Bias. '
Xo.G.g.9 volts 1/6 ENS BROTHERS & CO. LTD., WOOLWICH, S.E.18.
. Telephone : Woolwich 1161,
=\ - ——
BI

Advertisements for ' The Wireless World ** are only - accepted from firms we believe to be thorougnly relsable.
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PERTRIX LIMITED,
Britannia House, Shaftesbury Avenue, London, W.C.
Factory—Britannia Works, Redditch, Worcs.

e —

Put your wander plugs
into the wonder battery

Unbelievable is the saving until you have had
actual experience of ** Pertrix’’ — the super-
battery without sal-ammoniac, and therefore
without the defects that sal-ammoniac in-
evitably involves. No loss when not in circuit ;
no crackle at any stage or age; and

POSITIVE GRIP TERMINALS
o (Patented)

Scientifically constructed, both electrically and mechanically,
they hold the wire, but grip the flex covering. All stresses
and strains are removed from the conductors, and once a
connection 1s made it stays put, and without any unsightly
frayed ends of leads, the bane of all fans.

Write for FREE copy of our latest descriptive’
leaflet “ W.W.”” Post free, of course.

POSITIVE GRIP Banaaa
Type PLUG & SOCKET.

great advance on all other
types of plug. A silky, dead
smooth contact is NOW ob-
tainable. Price 4d. complete,

POSITIVE GRIP
SAFETY PLUG
AND SOCKET
(Registered Designh

no chance of a short circuit.

LISENIN POSITIVE GRIP ALL MAINS
PLUG AND SOCKET (Registered Design).
The Lisenin Mains Plug and Socket is totally
insulated and is equally as valuable on sets working
off batteries as those from the electric supply. hs
leads may be dropped with impunity and there is

with the a{i;d of a screwdriver. NOTE THE PRICE,

each, complete as iflustrated.

WRITE to-day for our new descriptiv:
folder, mentioning this paper.

POSITIVE
GRIP

POSITIVE _ GRIP G NBER
Standard Waader PLUC.
Plug. Theold friend,
used by tens o Ideal for port-
thousands  satisfied able sets and
experimenters, In where space is
red, green and black, limited. Various

Price . . 2d. each. POSITIVE colours.
GRIP PIN Price 2d. ecch.

END a new-
comer, ﬁn‘les
2d. each. Price 3d. ea,

Instantly assembled

We have moved to larger premises.

THE LISENIN WIRELESS CcoO.,
5, Central Buildings, HIGH ST., SLOUGH, Bucks.
Phone : Slough 652. T. Address:

Note new address +—

POSGRIP SLOUGH.  Look for the Lisenin Show Case n~ y
vour Radio Nea’ar's Touter.

Mention of ** The Wireless World,"” when writing to advertisers, wili ensure prompt atten'tion. B2
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BUILD YOUR OWN
RADIO - GRAMOPHONE

AND OBTAIN GLORIOUS QUALITY OF REPRODUCIION FROM

RECORD OR RADIO.

Since the public had the opportunity of hearing the
wonderful results from the “C.A.C.” Coupler at our
Demonstration Room facing Olympia during the recent
Radio Exhibition, we have been inundated with enquiries
from all over the country for wiring diagrams incorporat-
ing this marvellous device.

It is our intention, therefore, from time to time to give in
these pages a variety of circuits to suit every individual
requirement,

The sccret of the wonderful quality of reproduction lies
in the method of amplification employed exclusively by
us, and which entirely supersedes any other known
method, known as

THE “C.A.C” LOW FREQUENCY COUPLER.

THE HEART AND SOUL OF PERFECT REPRODUCTION.

All “G.R.A." instruments, from the small battery-fed
receiver to the powerful Talking Film Amplifiers installed
in many Cinemas throughout the country, embody
exclusively this ILow Frcquency Coupler as the sole
method of amplification.

We have sold thousands of these Couplers as a result of
our Olympia demonstration, for not only do they give
results which cannot be hoped for by any other mecthod,
but theactual construction of such an instrument as shown
here is simplicity itself by the usc of this component.

PRICES :

BATTERY OR D.C. MAINS TYPE
Two Stage . ..

Three Stage - 5 oo 00 00 ggfé i
A.C. MAINS TYPE FOR INDIRECTLY HEATED VALVES
Two Stage o0 a0 o 60 oa 45/~
Three Stage .. ao oo 5 60/~
Guaranteed for Twoe Years.

i

O GRAMO

MOTOR LAMP
RESISTANCE Y
— (S

SWITCH

50000 SCREEN
aney

Hf

e

7

—
M R
EL! X 70

i!h

220 VTS
0e

RL 2

+ , I

LT ACCUMULATOR

WIRING DIAGRAM OF RADIO-GRAMOPHONE WORKING FROM D.C. MAINS. COMPLETE SPECIFICATION ON REQUEST
CIRCUITS FOR A.C. MAINS OPERATION SUPPLIED ON RECEIPT OF STAMPED ADDRESSED ENVELOPE. -

We cordially invite all those interested in Perfect Musical Reproduction to hear
this wonderful Coupler under working conditions at our address below.

GRAMO-RADIO AMPLIFIERS, Ltd., 1la, NEW LONDON STREET, E.C3

Royal 4300. (facing Fenchurch Streect Station),
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Experimenter,
Retailer &
Fa;tory )
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“TILTRACK" (8enior)
The ideal stores for the Retailer

‘ and Factory—
Goods found in minimum time with

’ ininimum trouble. Patent adjustable

/ partitions to trays. Maximum i{lumina-

tion. No danger of Fire. Ureat
Btorage Capacity.

o— Y

“ TILTRACK *’ (Junior)
. Post
price 30/= Free
Ideal for the Experimenter for storing

Nuts, Bolts, Screws, Washers, Con-
densers and 8mall Components.

THE “BENCHRACK.”
_ (Tiltrack Principle.)

Made to stand on the work bench; thus
all small parts needed for the job in
progress are immediately to hand. The
trays are provided with patent hinging
partitions, and the front facc of each
tray is rounded to facilitate quick
removal of the goods in the tray. ‘{'his
rack is a tremendous time saver.

# TILYRACCESSORIES "

ACCESSORIES to “ TILT.
BACK ™ TRAYS, for “ JUNIOR ™
and ‘ BENIOR.”

‘These are sruare boxes for Atting
into the * Junior ** and *' Benjor

Trays. Extremely useful for
emall detalls as screws, wnshers,
ete.  The illustratlons below show
the boxes as Hited to the * Benior”

T

W
|

FORB
the
*'S8ENTOL"

Pariteulars from Manufacturer & Patentee :— W 1 st t. Hal
orsley reet, naime,
BERTRAM THOMAS, "y lcHEstER

London Ofice & Showroom :— 28, Victoria Street, S.W.1.

You can now purchase your
MAGNAVOX X-CORE
dynamic spcaker unit com-
Plcte with a handsome genu-
ine walnut firescreen baffle
which will harmonise with
any kind of furnishing, The
Belvedere Fire-Screen Baifle
has been correctly designcd 23
in order to give the very
best results in conjunction
with either a Magnavox
Standard or special model
X-Core moving coil unit.
The combination of a
Magnavox X-Core Unit and
Belvedere Baffle will enable
you to securec the finest
reproduction possible. What
a splendid Xmas gift. '-

.
Standard Model Unit 104" Cone Completé
Belvedere Baffle

No. 107. 110-180 VOIts D.C. .................. £12 b6s. Od.
» 109. 180-300 ,, D.C. .......... ... 212 bs. Od
» 20I. 6-12 ,, DC. ... ey, ... 212 0s. Od
» 40I. 110 V. 50cy. AC. ... ... %15 0s. 0d.
, 405, 200-240 V. 50CY. A€, v i, £15 0s. 0d.

Special Model Unit 73" Cone . Complete with
Belvedere Baffle
No. 106. 110-380 volts D.C. ................. 2
,» To8. 180-300 ,, D.C, ..........
» 200. 612 ,, DC. ......\..
» 400. II0V.50 cy. AC. ....,.
o 404. 200-240 V.50 cy. AC. ...

Write for the new 68-page
““ Great Voice ' Booklet, It
tells you all about the opera-
tion of moving coil speakers,
electrical gramophones,
volume controls, eliminators,
etc. This new enlarged
edition should be in the
hands of all ‘Wireless
World ' readers. Send 6d. in
stamps for postage,

i
The Rothermel Corporation, Ltd.,

24, Maddox Street, London, W.1.

’Phone : Mayfair 0578/9.

Mention of ** The Wireless World.,” when writing to advertisers, will ensure prompt attention. Bg
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~ HEAR HOW GOOD
" YOUR SET CAN BE

|
:

7

W A AKE the most of your

Type 2018 radio receiver by using  Type 3009
T

: ' .10.0 e s . . .
§ £2.10 it in conjunction with a £6 .16. 0

7//% i Philips Loudspeaker and

Battery Eliminator. Philips
Loudspeakers give the most
perfect reproduction while
* . Philips Battery Eliminators
ensure the utmost
efficiency. They eliminate
all trouble caused by battery
voltage-drop, and the ex-

| i pense of renewing rapidly 2
| Type 2007 wasting batteries Ty Rriee?
. rice
4 £5.5.0 €5 .

Philips L d k
. Type"28007? “Prfc% ¢ -- ¢ r_ £5 . 5 . 0

Philips Moving Coil Loudspeaker,
Type 2013 (for use with Philips de
Luxe 4-valve All-Electric Receiving

Set, Type 2511). Price £ 14 .14.0

Philips Moving Coi] Loudspeaker,
Type 2011 (with step-down ‘Yrans-

former). For univer- £1 5 0 1 5 .0

sal use. Price - -~
Philips Seven-Cornered Loudspeaker.

Type 2016. Price- - £2.10.0

Philips Battery Eliminators. Type

3009, For A.C. Mains. ©F 15,0

T, 3002, F A.C.

Mya‘;xens. Price or - - £5 . 1 0 . 0

T, 3005. For D.C.

Myal::s. Price or - - £3 . 1 7 .6
Tygo 2013 Type 3006

For 10/- down you may £3.17.6
have any of these Battery
Eliminators on Philips
Hire Purchase System.

Makers of the famous Argenta
Lamps and Fittings.

PHILIPS RADIO, PHILIPS HOUSE, 145, CHARING CROSS ROAD, LONDON, W.C.2.
B5 Advertisements for '* The Wireless World ' are only accepted from firms we believe to be thoroughly rveliable.
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No wonider weve
sold millions‘/

! .The famous “OHMITE
— & Moulded Anodc
tance with a value

that remains constant.

cally B
lite. Noiseless and
efficient, Negligible self
ospaclty, 50 that the
high notes are retained,

Alsofitted with term nnl

ends, All es,
. 1,000 to 500,000 Oluns.
- z’ 3 each,
Holders.

N Horizontal or
T Vertical, 64.

The New ‘ MICRO-
FICIENT *' Condenser,
8 brass-vaned log-mld-
une vaxlahle condenser
Bakclite as a
dlelectrlc Robust in
construction, and ideal
for portable sets.
be mounted for efther
drum or ordinary dlal

\0005 4/8. 2003 4/8,

The “ MULTIWAYE"
H.F., CHOKE designed
for modern valves. By
employing solenold wind-
ing followed by sectlonal
windings, high impedance
is obtained with low D.C.
resistance. Also very effec-
tive for use in H.F,
stopper._or fllter circuits,
. With Base,

GRAAAM

FARISH

BROMLEY G

i e
| Holds undlspuied
rank as 1he finest of

e

-

*Finest
entirely n
costs.”

. . worth every penny it
"Help Yourself * Annual.

ideal that | have yet
*Nearest OPP'°°°h to the ideal tha “Sphere.”

heard.”
* Most critical musician could

not find fault + . +*
 Evening Chronicle.”

mazingly true reproduction.

“ as hight.
« Daily Mirror.”

Sets a standard. A
Low frequencies as we

sRenowned for brilliancy and quality . h s::::,::
and music particularly good . a han

|nstrume“' Q C rutﬁ)f.”
. HARRIS in ¢ Wnreless onst
PERCY ‘|‘U' hn”
! i

Designed spectfically to
give the finest possible
results with any set from
a Two-Valver toa Power
Amplifier. Crownedwith
the Celestion hallmark
—a beautifully designed.
and hand- polished cab-
inet,

In Oak £7:15:0,
Mahogany £8 ;5 : 0,
Walnut (to order)
£9:0;0.

Other Celestion models
from £3:15:0.

WRITE FOR AN ABSORBING FREE BOOK ON “SOUND RE-CREATION "

CELESTION

The Very Soul of Music

London Showrooms :

Write to i Celestion Lid.,
106, Victoria Street, S.W.1.

Dept. C. Kingston-on-Thames.

FOREMOST NAME IN SOUND REPRODUCTION
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“The

Christmas

°»

> yourself
and
W, ~ Yyour
L 1 ~ friends
G | =5 | [0 a

selof

oy Ireat

v
—
/«
/_',

LA
P

MADE IN ENGLAND
Sold by all Wireless Dealers.

‘ L

Adut. of The General Electric Co., Lid., Magnet House, Kingsway, London, w.C.2
®»7  Advertisements for *“ The Wireless World ** are only accepled [rom firms we believe to be thoroughly reliable.
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There’s a wonderful treat in store for those who
receive *“ EKCO ” this Christmas! There is an “ EKCO”
Power Supply Unit for every type of battery-operated
sct, whether the electric supply is from D.C. or A.C.
Mains, guarantecing you a continuous source of
plentiful power at a negligible maintenance. cost.

Battery sets are completely electrified with an
“EKCO" All Power Unit, or H.T. and L.T. batteries
are eliminated with an “EKCO” H.T. or L.T. Unit
respectively, whilst an “EKCO-LECTRIC” Radin
Receiver gives modern radio at its very best.

An «“ EKCO' Power Suppiy Unit was placed FIRST by
PUBLIC in ¢ The Wireless World”® NATIONAL BALLOT!

o ’,
2 Ask your dealer, . E. K. COLE, Ltd.,

or write for Free Dept.

Booklet on

“All - %lcctric * .
H.T. UNIT, A.C. Radio. | IR 1C0KLR
9A.10 (GO
120 voits), saf‘fod-o 0 OE

£ -12- 8,

“EKCO-LECTRIC" RADIO RECEIVERS | ‘Plug-in~That'sall!”] AND POWER SUPPLY UNITS
108

THE WONDERFUL NEW
GOLDEN P.R. YALVE

By a special process employing an extremely rare element in minute
and precise quantities, in the coating of our Golden Series, we
have been able to turn out a valve of extraordinary efficiency.

ABNORMAL SELECTIVITY and VOLUME

" Although the L. T. Filament consumption has been kept more or less to our standard to secure robustness
the emission has been increased BY OVER 50 PER CENT. For selectivity and volume, we believe a
better valve cannot be obtained anywh:re with such a low consumption of HT. and .T. The glass 4
bulbs are of a distinctive golden colour and each valve has a golden guarantee band.

GET PERFECT
f LIST OF P.R. SUPER QOLDEN SERIES. R E s U L T s o R

/

Postage 4d.

Fil. Imp. | Amp. |
1B/8] 1y, |5 | amp. | i |2 | GET YOUR MONEY BACK INSIST ON
EACH QPR 2| 2 095 | 24,000 | 13.5 |H.F. Det. Each valve has attached to it a written guarantee
Post4d. \gPR  3{ 2 .095 | 12,000 9 L.F. covering 7 months. In the event of the valve losing THE
POWER/GPR 4| 2 .095 | 40,000 | 32 R.C. emission or becoming inefficient in any way during
1/6 GPR 9| 3.5-4 | .09 22,000 | 14.5 |M.F. Det. this term, a new valve will be supplied under the
/ GPR 10| 3.5-4 [ .09 | 10,000 9 L.F. terms of the guarantee. If not fully satisfied that the G OLDEN P R
EACH |GPR 11| 3.5-4| .09 | 44,000 | 41 R.C. valves received are equal to any they should be re- oAV e
Post 8. |GPR 17| 5-6|.14 |20,000( 17.5 [H.F.Det] turned within a week; full refund will be made by

SUPER-|GPR 18| 5-8 | .14 11,000 | 9.5 L.F. return of post.

POWER|GPR 19| 65-8 | .14 | 75,000 | 41 R.C. Sent C.O.D. if desired. Ask your dealer for them. Ask your Trader for a Golden PR.
12/6 GPR 202 15 8,000 7 Power Accept no other.  Matched Valves 1/- extra per set. !
Eacg |GPR 40/ 4 15 5:000 7 . Valve, and do not be put off with
srgmel 8L PR, PRODUCTS oo o by

|ecreened ’ ’ | power amazed at the greatly increased effi-

15?’,‘3;,‘ QPR 140| 4 2 3,500 | 4.5 . 29, P.R. HOUSE, NEWGATE STREET, i
Post 4d, | 8 26 | 2 2~ 220,000/ 150 | §.G. LONDON, E.CA4. . ciency of your set.  Remember,

£ Valves or more sent POST FREE. Matched Valves 17 extra per set, (Opposite 6.P.0. Tube Station.) Telephone: OITY 3788, Insist on the GOlden P’-R.

Mention of * The Wireless World,” when writing to advertisers, ‘will ensure prompt atiention. B8
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£20 in Christmés Present Prize
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Simple Competition
. for Readers of “The Wireless World ”

HIDDEN  ADVERTISEMENTS

Below will be found six reproductions of fragments taken from the Advertisement pages of this

issue of ¢ The Wireless World."'
Advertisements ?
solutions.
entry fees and the conditions are simple.

Each fragment is a clue.
Eight prizes will be awarded to the first eight readers who send us correct
No technical skill is required, merely observation.

Can you from these clues identify the

There are mo restrictions or

First T
Prize

An order entitling the
winner to purchase
goods as advertised
in this number of
*The Wircless World'’
to the value of 1

Second
Prize

An order entitling the
winner to purchase
goods to the value of

~£5

£7.10s. ‘

for the first correct
solution opened.

Third

for the sccond correct
solution opened.

5

Prize

An order entitling the
winner to purchase
goods to the vnlue of

£2.10s.

for the third correct
solution opened.

ph =

6

Consolation
Prizes

of goods to the value of

£1 each

for the next five correct
solutions opencd.

CONDITIONS

1. All solutions must be written on the special coupon avpearing
on an advertisement page in this issue and addressed to 7o
Wireless World, Dorset House, Tudor Street, London, E.C.4,
and marked ‘“ Hidden Advts.” in bottom left corner.

2. Clues will not, of necessity, appear in the same way as in the
advertisement page, but may be inverted or placed in some
other position.

3. In order that town and country rcaders may compete on
equal terms, solutions will not be dealt with until 10 aun, on
Monday, December 16th. All solutions received before that date
will be retained until Monday morning.  Competitors may submit

Rt e

‘any number of entries. Erasures or alterations on a coupon will
disyjualify the entry. .

4. The first prize of £7 . 1os. will be awarded for the first correct
solution opened: the second prize of [s5for the next correct
solution; the third prize of ;iz . 10s. for the third. and five consola-
tion prizes of £1 each for the next five correct answers. 1n the
event of no rcaders sending corrcct solutions the pri‘es will be
awarded to the competitors whose solutions are most nearly correct.

. 'The decision of the Advertisement Manager of The Wireless:

orld is final. and no correspondence can be entered into.
Competitors enter on this distinct understanding. No member
of the staff of the paper is permitted to compete.
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[OR HIEAVY W@]RIKU

At Cliristmas time your wireless set is kept
working for many hours on end.

Everybody’s enjoyment depends upon the quality
of reception maintained.

And the purity of reception depends largely upon:
the low tension supply, which is forced to carry a
much heavier load.

Buy a Tudor Monolt Battery and, however
heavy the current consumption of your set, you can be sure
of uninterrupted reception combined with purity of tone and
powerful volume.

Here are a few attractive Tudor features :

Mono-bloc clear glass container. Charge indicators. Wood
separators. Positive plates, very substantial, which means
longer life! Large spray-proof ebonite vents and a detachable
carrier, making a bulky wooden crate unnecessary.

These are the reasons why the Tudor Monolt Battery is so
frequently specified by the technical press.

H

: UPON.
i Please send me full particulars of Tudor { Tudo{] llwono"

Wireless Batteries. H 6v. 34a.h.
PNAME .« tive it iere s caaeea Goooo |
 Address 40/-
......................... Complete with
'n:dor Accumulator Co., Ltd,, 2. Nor!olk Street: Carrier.
Strand, Lonﬂon, .C.2
Adot. of Tudor Accumutator Co., Ltd., 2, Norfolk Strect, Strand, W.C.2. M.C.46

Wiréless COUPON
st WOTrld for
“HIDDEN ADV'T."” cOMPETITION

The latest time for receiving this Coupon is 10 a.m.,
Monday, Dccember 16th, 1929

THE PERFECT

PORTABLE ~
AT A PRICE YOU CAN PAY

No aerial troubles—no loose wires to con- (
tend with—no connections to make, enjov
care-free broadcast reception wlth a
*¢ Chakophone '* Junior Portable Four or
Five Recciver, a handy suit-casc model
that can be carried from room to room,

(1:\}:;? Name of Advertiser. 'Page

or wherever you wish, and be a constant
source of entertainment. ¢ Chakophone J

-‘Portables make ideal Xmas gifts within
the reach of moderate purses Dy reason of
thelr exceptionally low prices.

THE JUNIOR PORTABLE FOUR is capable

of giving excellent reception with full volume

for all near stations. Com- £1

plete including Royalty ..

or 80/- down and 11 monthly payments
of 25/-.

THE JUNIOR PORTABLE FIVE, rcwm

mended for longer rangoe reccptlon

perfect Portable, Com-

plete including Royally . £1 14 o

or 89/- down and ll/monthly payments

BUY BRITISH

Dl S| W DN e

|
’.
T
|

|

6 | | T |

T enter the above solution subject to the pubhshed |
rules,

). | _ THE EAGLE
e~ | ENGINEERING ,ﬁ
COMPANY LTD- Full particulars and sume

Address - - —— — EAGLE WORKS, WARWICK. of nearest agenl on request

Mention of ** The Wircless World,”” when writing to advertisers, will ensure prouipt attention. BIO
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Opera or Drama
Music or Speech . .|

“ Clarith’ gives life to speech and -,
music either from the Radio or
the Gramophone. Sit cosily aé 5
home whilst from the speaker whis:
comes the very essence of the ’ :
high-class " clectric- - performance . . . . So wonder- S
ally  reproducing ful that it must be heard to b
?raImOPhQHC. en- ' believed. Ask your dealer to
ated. The Speaker demonstrate ¢ Clarith.” If

is of the Moving- cannot . . . . write us, please
Coil Type and gives

perfect  reproduc-
l tion. Price: Send To_day for
| AC...49 Guineas.  Illustrated Folder. 4 m >\

DC... 59 Guineas.
| RADIO-GRAMOPHONE °

CLARITH REPRODUCERS LIMITED, East Street Mills, LEEDS }'

n1zs  Aduertissments for ** The Wireless World ' are only accepted fram firms we believe to be thoroughly ralml{k_.
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The ‘CLARITH’
| 'REPRODUCER

| combines a 3-valve
| Radio Set with a .
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HE elements of the NEW Cossor
Pentode are double locked in
position—braced to a girder-

like rigidity. This exclusive Cossor
system of construction definitely
revents individual movement. Eveu the
ardest shock cannot mar their perfeet
alignment, and because of their rigidity
they cannot vibrate and so cause micro-
phonie noises. For power and for long
litc use the NEW Cossor Pentode in
your Receiver. No other Pentode Valve
bas this wonderful sysicm of Interlocked
Construction, ’

2 volt type
now available
The NEW Covnsor 230 P.T.
(2 volts, +3 amp Impedance
'y 20,000, Amplification Fac-
tor 40, Aunode volis 100 to

180, Price 25/-

Cossor 3 volt Pentodes are
aleo obtainable from all
Wirelcrs Dealers.

A C. Comor Led. Highbury Grove, London, N.&.
Mention of *“ The Wireless World."* when wrting to advertisers, will ensure prompt attention.

‘The NEW

‘Cossor

PENTODE

2760

BT2

——
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- A RADIO CHRISTMAS.
@NCE again Christmas is approaching, and with it,

naturally, come thoughts of entertainment round
the fireside. To-day winter evenings round the
fireside can scarcely be regarded as up to date unless
wireless is present to complete the picture. In the matter

of giving presents, wireless offers great attractions by -

reason of the fact that there is so much that is new from
which a choice can be made, whilst the variety of
apparatus and sets makes it possible to make a selection
to suit every pocket.

0n00

OURSELVES.

E feel that it would be ungrateful on our part if
we ncglected to express our very keen appre-
ciation of the way in which our readers have

reacted to our decision to increase the price of The
Wireless Werld from 3d. to 4d., following the announce-
ment which appeared in our issue of November 27th.
We had no reason to expect communications approving
of our policy, so that to have received quite a large post
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-even at the cost of 6d.

“VoL. XXV. No. 24

conveylng expressxons of opmlon from readers which

amount almost to congratulations on our decision is

extremely gratifying.

We think it would be of interest to quote from a
representative few of the letters which we have
received.
would grumble at the increased price of your journal.
Some people have wondered how such a well-produced
technical weekly could have been published at 3d.—
R. B. Smith, Tyr Pwll, Abergavenny.”” ‘‘Don’t, for
goodness sake, drop the quality of The Wireless World,
It is the only paper worth
while in the opinion of really interested people.—R. T.
Ashton, Hanley, Staffs.”” ‘‘ Regarding the increased

price of The Wireless World, 1 believe the great bulk .

of your subscribers will willingly pay the small
addition . . . I feel sure you are taking the right
course Those whosc sole criterion is cheap-
ness, will always be able to indulge it.—A. F.,
Southampton.’”” ‘I have often wondered how much
longer we were to have our favourite journal for 3d.
Here is one only too pleased to pay 4d. -or more if
required. More power to your elbow.—L. H. Pepler,
Ipswich.”” ‘‘ 1 observe that the price of The Wireless
World is to be increased to 4d. May I say that if it
were treble the amount it would still be the best avail-
able value for money? The Wireless World caters for
a large section of the wireless community for whom
other periodieals are valueless.—C. J. Carter, Chalfont
St. Giles.”

One must find an exception to prove the rule, and
up to the time of writing we have received only one
letter condemning us for our action. This comes from
Mr. E. H. Brown, of South Norwood, who disagrees
with our statement as to the time and care required
before we are able to give publication to the design of
a modern, receiver. Our critic states, " If you had,
say, a fortnight’s work in the experimental workshop
with the manufacturers’ co-operation, plus the services
of a draughtsman to make a drawing of it, it would
sound feasible.”” We are told that in regard to our
technical informatlon service we should pass over the
bulk of our queries ‘‘ to component manufacturers, who
are only too pleased to give technical information, as I
have often proved.”” This communication concludes
with the assurance that ‘‘ further editions at 4d. per
copy can remain on the bookstall so far as I am con-
cerned.”” We must express regret at the loss of a
reader, but we feel, at the same time, that Mr. Brown
could never have been warmly attached to a paper of
which he appears to have 'so poor an opinion? )

‘“I do not think any reasonable person-

SR
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"How Decisions are Affected by Changing Conditions.

passing through a period of transition, and it

behoves ¢veryone who is faced with the task of
deciding upon the desirable features of a new set, no
matter if it is to be bought ready-made or assembled
at home, to keep an eye on probable developments of
the near future. Naturally, this applies equally to those
who, at this season of the '
year, are giving wireless
apparatus as presents, or
who are acting in the
capacity of adviser to those
who are less well informed
on the subject.

It is hardly necessary to
remind the reader that if
present plans come to
maturity the whole country
will be served, within a
couple of years or ‘so,
by alternative programmes
radiated from powerful twin
stations in London (Brook-
mans Park), at Daventry,
on the Lancashire-Yorkshire
border, in Scotland, and on

BROADCASTING technique in this country is

A three-valve H.F.-det.-L.F. set is a safe choice for satisfyia,
the Bristol Channel' These average requirements, as it combines reasonable selectivity )an
sensitivity with enough volume for ordinary needs.

stations are expected to
provide signals strong
enough to be practically immune from fading difficulties
or any ordinary form of interference within a radius of
up to 80 miles, and considerably more in the case of
5XX, whose long wavelength is subject to less
attenuation.

Choice of a suitable set for given requirements is

much more a matter of geography than is generally
appreciated—at short ranges, a few miles more or less
in distance from ‘the local station makes a world of
difference in the * spreading *’ of its signals—and it
might seem at first sight that this opportunity might
profitably be used to discuss the best circuit arrange-
ment for operation in various areas. Unfortunately,
such a course is impossible,
for the very good reason
that there is still nothing
approaching unanimity as
to what is best even for the
Jeast complex set of con-
ditions imaginable.  The
writer cannot hope to do
more than deal with gencral
considerations that should
be taken into, account,
‘avoiding as far as possible
a superfluity of ““ ifs ** and
““buts ”* that are apt to be
s0 wearisome when one
attempts’ briefly to discuss a
number of points.
Before attempting to
make a choice it is wise fo
devote some thought to
forming a fairly clear idea
of what is required of the
apparatus. Many of us, influenced perhaps in the early
days of broadcasting by ill-informed and ill-advised
pronouncements as to what a wireless set should dag,
have set an unduly high standard; it is more than ever
difficult to combine superlative quality reproduction
with long range in one simple piece of apparatus, and

B 14
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" On Choosing & Set.— .

there may be a tendency for the popular general-purpose
set—jack of all trades and master of none—to give way
to more highly specialised circuit combinations.

Be this as it may, it seems likely that a new type
of listener will arise, asking for nothing more than the
alternative programmes from his local station. Except
when he lives on the borderland between the service
areas of two regional stations his requirements are
easily satisfied. Much has been written on the need

The table portable set—completely self-contained, with built-in

loud speaker and frame aerial—is one of this season’s innovations,

and is proving increasingly piopular. Mains-fed models are
. available.

for selectivity that will manifest itself when the twin
stations come into being, but it is always tacitly assumed
that other transmissions will be required; if they are
not, the problem resolves itself into one of reducing
input from the aerial. :

Imagine a listener living at a distance of a mile
from Brookmans Park; a comparatively crude 2-valve
receiver will provide volume only limited by the
capabilities of the type of output valve customarily fitted
without allowing any mutual interference between the
transmissions. All the user has to do is to try various
short lengths of aerial until a sufficient, but not exces-
sive, input to the detector is obtained.  Of course,
similar results may be attained by the use of a fixed
aerial and a suitable input volume control.

Disproportionate Cost of an Extra Programme.

Briefly, the position may be summed up by saying
that a set with sufficient selectivity to separate the two
stations at its maximum range is bound to be capable
of separating them at any distance, however short, pro-
vided that aerial input can be reduced to simulate con-
ditions existing at a distant point. This provise implies
that the direct pick-up of coils and wiring is negligibly

. small, or at any rate can be made so by screening.
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. local station will almost certainly make

.1 b1

But let our hypothetical listener try for signals from
Daventry 5GB, some 6o or 70 miles away—at first
sight ‘a modest enough addition to the repertoire of
his set. This station may be within its range; but, to
obtain sufficient sensitivity, he must increase the dimen-
sions of his aerial—br its coupling, which comes to very
much the same thing if a large aerial is normally used—
to such an extent that serious interference from the
itself felt.
This interference can be eliminated only by adding a
complicated system of extra tuned circuits, in conjunc-
tion with at least one H.F. amplifying valve, and our
ideal of a simple and inexpensive receiver is at once
shattered in order that a trifling gain may be achieved.

Admittedly this is an extreme case, but it goes to
prove that, under anticipated conditions, the reception
of anything beyond the local twin transmissions will

often be accomplished by considerably increased expense -

and complexity. In circumstances anything like those
envisaged the possibilities of the purely two-station
receiver should not be ignored, even if it is used only
as an auxiliary to a long-distance outfit which may, of
necessity, be rather oo elaborate for everyday use.

Laments from Potters Bar.

Influenced no doubt by the minority who loudly
voice their complaints regarding interference and the
Regional Scheme, one is apt to place undue emphasis
on the trials and tribulations of those living in the
wipe-out areas surrounding the new stations—existing
or projected. No one will grudge them their share of
the limelight, and it is only right that their peculiar
difficultics should have attention focused on them,
although actually they will always be in a minority,
and most wireless users will find that the better sets
of present design are amply selective. Before attempt-
ing to discuss any particular circuit arrangement it is
as well to consider one or two general principles about
which there has recently been some revision of ideas.

There are still those who profess a distrust of mains-
operated receivers, and until quite lately one is bound
to admit that there was some justification for their
attitude. But now, thanks to a fuller appreciation of

The single highly efficient H.F. stage, wlth‘complete metallic .
screening, scores largely on the grounds of low upkeep cost,

-
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On Choosing a Set.— '

the principles underlying power rectification, smoothing,
and, most important of all, the ** decoupling *’ of indi-
vidual circuits, the general performance and reliability
of ‘‘ mains ”’
is now considered that battery users are almost pre-
cluded, by financial and practical limitations, from
obtaining the realistic volume that is so readily available
to those with access to a mains supply.

The above applies more particularly to alternating .

current circuits; although very satisfactory D.C. sets
have been produced, it is by no means unusual to
depend on the mains for H.T. current, and perhaps
for grid bias as well, using an accumulator for filament
supply. Incidentally, two-volt valves are now so extra-
ordinarily good, as compared with those of a year or

two ago, that there is a noticeable tendency to use

them even in the case of quite ambitious sets where
6-volt filaments would previously have been chosen.
The upkeep of a ‘“ D.C.”” set with no other battery
than a single large L.T. cell is a' very simple matter,

‘Some Eliminator Considerations.

The days when a receiver and an eliminator intended
to work together 'were bought separately and more or
less at random are almost over; indeed, the tendency
of to-day is to combine the two. If the eliminator is
not specifically designed to work with the set concerned,
the prospective purchaser should assure himsclf that
the necessary interconnections to' the various anode
circuits can be readily made.

In the matter of price the mains-fed receiver scores

Typical arrangement of components in a multi-stage H.F, ampli-
fier, as included in the most ambitious recelvers. Separate
screening for the valves is usually provided.

heavily when maintenance expenditure is considered,
although its initial cost is apparently disproportionately
high until all the factors concerned are properly con-
sidered.

This is not the place to discuss the relative merits
of ‘“portable ** and fixed receivers; the weaknesses of
the former are well known, but there is sometimes a
tendency to over-emphasise these weaknesses and to
ignore the many advantages of a completely self-con-
tained receiver. In any case, the great British public

Wireless
World

sets leaves little to be desired ; indeed, it -

DECEMBER 11tn, 19204

has signified its approval of this type of set in an almost
unqualified manner, so it must have a very real appeal.
Possibly it will eventually be displaced by the ‘‘ mains
transportable,”’ which, with obvious limitations, has
its advantages without its handicap of a limited power
output and a rather heavy upkeep cost

The possibilities of ‘¢ chassis' receivers, suitable for mountir:f

in existing pieces of furniture, etc., should not be overlooked.

Several examples of this type of construction are available
commercialiy.

Recent articles dealing with the trend of modern
receiver design show that a fhree-valve combination
of H.I'. amplifier, detector, and L.F. valve—very often
a peutode is provided in the latter position—is the mast
popular circuit arrangement of to-day—at any rate for
fixed receivers. It will be generally agreed that public
taste is thoroughly well justified in this matter, and that
for average requirements such a set is a safe choice.
It has inherent freedom from serious L.F. instability,
is at least reasonably selective, by virtue of its two
or sometimes three tuned circuits, and is sufficiently
sensitive for use almost anywhere for reception of the
nearer stations with a consistent *‘ programme *’ value,
while the better designs can be depended upon for long-
distance reception when conditions are reasonably
favourable, particularly after dark.

Desirable Points in Design.
A four-valve receiver, with one H.F. amplifier and

. two L.F. stages, will have a greater rescrve of amplifi-

cation and is consequently to be recommended for more
difficult situations and more exacting requirements. It
is nowadays considered almost essential that such a set
should have a post-detection volume control whereby
the very considerable magnification afforded by its two
L.F. stages may be reduced. Similarly, it is desirable
that specific precautions should be taken to prevent
undesirable interaction between the various anode cir-
cuits: at the best, such interaction will be productive
of more or less serious distortion, dnd, at the worst,
will cause motor-boating or L.F. oscillation. To
minimjse the possibilities of these troubles there is a
tendency to rearrange the valves, and to provide two
H.F. amplifiers with a single L.F. stage. Sets of this
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On Choosing & Set.— . . : -
type are rather more difficult to design and operate,
but are more sensitive to weak inputs, and also- much
more selective. On the other hand, the H.F.-det.-2 L.F.
combination scores where a very great power output
is required.
valves come in this category, as they include the same
number of stages.

The ““ two-H.F.”’ set considered above is quite suit-
able for use with a frame aerial, and should have
ample sensitivity for reception of stations nedr enough
and powerful enough to provide -consistently good
signals.  Due to the comparatively poor pick-up of
this type of collector, regular long-distance reception
implies either two stages of exceptional efficiency, or,
better, of three H.F. valves. This brings us to the

- luxury class of set, whether for open aerial, frame, or

Sets with parallel or push-pull output -

short indoor aerial, with a’ multi-stﬁge high-frequenéy" .
amplifier having comparatively flat circuits, and, more
often than not, a system of mechanically linked variable

condensers.
is unquestionably the best type of receiver. |
Reverting to the question of selectivity, mention
should be made of a point likely to be overlooked in
deciding upon a receiver for operation necar a twin
regional station. This concerns input volume control ;
it is highly desirable that some means of regulating
the signal voltage applied to the first valve should be

.provided. Detuning may not be permissible, due to

For consistent long-distance reception, this -

7 o

the fact that a sufficient variation of the condenser

capacity would probably bring in the unwanted
altercative station. The ideal input volume control does
not seem to exist, but very effective regulation can be
arranged by providing variable coupling for the aerial.

- Experimental . Radio.

Transmissions on 5 Metres.

Tests on the b-metre waveband are
being carried out from G6XN and G5QB

throughout December and January at the -

following times :—

Each Sunday, 10.00-10.10, 10.30-10.40,
11.00-11.10, 11.20-11.40, 14.00-14.10, and
for ten minutes past each subseqnent
hour and half-hour until 22.40 G.M.T.

Transmissions will take place alterna-

tively from G5QB and G6XN, and will.

consist of series of Vs followed by the
call-sign, or of the word ‘“Test’* fol-
lowed by the call-sign, and an announce-
ment of the frequency.

In addition, automatic signals will be
sent from G5QB between 9 p.m. and 10
p-m. on each weeckday from Monday to
Friday inclusive.

Reports should be sent direct to G6XN,
5, Pembroke Mansions, Canfield Gardens,
London, N.W.6, or to G5QB, 120, Mill
Lane, London, N.W.6. '

o000

Paris Experimental Station. .

A TFrench short-wave station which Is °

now being heard in Great Britain is Paris
Transmissions of
gramophone records and speech are made
on 31.65 metres (9479kC.) with a power
‘of 1 kilowatt, four days a week at the
following times : 10.00-11.30 a.m. G.M.T.
Sunday, 21.30 Tuesday, 18.00-18.15
Thursday, and at 19.00 on Friday. The
interval signal adopted is that of a metro-
nome with 120 beats per minute. The
station closes down with the playing of
the well-known French military march,
““ Entre Sambre et Meuse."” )

0000
Federated Malay States.

Mr. G. D. Forbes (VS 2AT), writing
from Kinta Kellas Estate, Batu Gajah,
tells us that a Radio Society is being
formed in the Federated Malay States,
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casting service.

We gather from the cor-
resporidence which has passed between us
that experimenters in the Malag States are

few in number and somewhat widely

scattered, but that their onthusiasm is -

almost unbounded, .
2000 ’
South Africa.

With reference to the note on page 417
of our issue of October 9th, we hear that
Mr. E. R. Cook (ex G6UO) has been
allotted the call-sign ZU1J, and that his
present address is 6, Annandale Street
Gardens, Cape Town. He generally works
on the .21-metre waveband every Wednes-
day at about 16.00 G.M.T., and would

reatly appreciate reports from anyone

earing him in this country.

0000
French Experimental Transmissions.
The French National Meterological

Office, in collaboration with the Adminis-
tration of Posts and Telegraphs, trans-
mits twice in each month a series of
signals on various wavelengths for the
purpose of obtaining records of the
signal-strength of the respective wave.
lengths in different parts of the world.
The transmitting stations are Lyous FYS,
with an aerial output of about 500 watts ;
Lyons FYR, with 6 to 10 kW., and Paris
¥LE, with abont 1 kW. .

The December series is from Paris only ;
the transmissions on December 12th will
comprise only the 1st, 3rd and 6th groups,
and that on December 14th the complete
series. Each transmission will consist of
repetitions of the signal ..—.. inter-
spersed with groups of five figures, con-

‘

,tinuing for nine minutes, and followed hy _ -
- five minutes of telephony, one of the
objects of the test being to discover tlie -
regions where distortion of speech oceurs. °

The series consists of :—
1st group, 11.40-11.54 G M.T. on 24
metres, 11.55-12.09 on 326 metres,
12.10-12.24 on 56 metres, and 12.25-

12.39 on 95 metres.
The succeeding groups are similar. The

second group will be transmitted from '

13.40-14.39, the third from 15.40-16.39,
the fourth from 17.40-18.29, the fifth from
19.40-20.39, the sixth from 21.40-22.39, and
the seventh from 23.40.00.39.

On Janaary 11th and 18th of next year

both the Lyons and Paris stations’ will

transmit, this time on telegraphy only,the
signals being repetitions of .. —. . inter-
spersed every two minutes with the call-
sign and an indicating group of five
figures. The programme for the first
group will be :—

12.00-12.10 G.M.T. Lyons FYS on 38
metres 12.10-12.20 Lyons FYR on 38
metres, 12.20-12.70 Paris FLE on 36.7
metres, 12.70-12.40 Lyons FYS on 25.756
metres, 12.40-12.50 Lyons FYR on 25.75
metres, 12.50-13.00 Paris FLE on 73.5
metres, 13.00-13.10 Lyons FYS .on 15.1
metres,
metres.

The succeeding three groups will be

similar, and will be transmitted at the.

following times: 2nd groun at 14,00

15.20; 3rd group, 16.00-17.20; 4th group, .

17.20 18.50. The 5th group at 19.20 and
the 7th at 23.20 will comprise Lyons FYR

on 60 metres, Lvons FYS on 28 metres,
‘Lyons FYR on 38 metres, Paris FLE on °

36.7 and 73.5 metres, T.vons FYS on 25.75
metres, and Lyons FYR on 25.75 nietres,
‘each transmission lasting ten minntes; the
6th group at 21.20 will omit transmissions
from Paris. The tests on January 1lth
will only include groups 1, 3 and 6,-but
those on January 18th will be in full.

13.10-13.20 Lyons FYR on 60




.How Resistance=condenser
Coupling Affects the
Transformer Characteristic.

HE modern tendency in the design of receivers is

towards simplification of external connections and

improvement of the quality of reproduction. The
introduction and. increasing use of the anods feed resist-
ance scheme has contributed to both of these by
eliminating ‘the need for
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By F. AUGHTIE, Ph.D., M.Sa,
and
W. P. COPE, B.A.
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primary self-inductance of the transformer is not reduced
from its ** open circuit ** value, as is the case when the
steady current flows through the primary, and as a
consequence—quite apart from other effects which will
be discussed later——the amplification is maintained down
to a lower frequency. In

tappings on the H.T. supply
and reducing the back
coupling ‘caused by its re-
sistance. In the case of
high-power -receivers, the
resistance plays a further
part in that it reduces the
voltage of the H.T. from
the high value required for
the last stage, to a value
more suitable for the earlier

OW-FREQUENCY infervelve (ransformers with high
permeability cores are becomning increasingly popular, due Ny

lo good performance combined with small physical dimensions. With
The steady anode curren! must, however, be deflected from
their primary windings by a sunitable resistance capacity filler,
the practical study of which forms the subject of this article.
The small disadvantages of the arrangement are undoubledly : 3
ontweighed by the advantages, not the least of which is free- rents, this factor alone is
dom from motorboating. i

other words, the lower
** cut-off ”’ frequency is re
duced in value.

modern-  trans-
formers tolerating little—if
any — polarising current,
and modern valves taking
larger and larger anode cur-

sufficient to warrant serious
consideration for the

valves.

When a valve is followed by a transformer and the
H.T. voltage is such as to permit (or demand) the use
of a resistance in series with the H.T. supply, an im-
provement of the results obtained may be given by re-
arranging the actual components used, together with a
more exact choice of their values.

The actual circuit of the rearrangement is shown in
Fig. 2b. Contrasted with Fig. 1, which shows the usual
layout, it will be seen that the only wiring changes are
as follows:—First, thee
lead from the resistance to

change.

But there is a second effect which even further im-
proves the performance at low frequencies. It is well
known that a valve when amplifying may be regarded
as a source of (alternating) E.M.F. in series with a
resistance equal to its anode slope resistance (‘ imped-
ance "’). This permits us to draw the circuit of Fig. 2
in the form of Fig. 3, where the voltage pe in series
with a resistance R, replaces the valve. Now ignoring
for a moment the effect of the resistance R, it will be

seen that the transformer

the transformer is trans-
ferred from one terminal
to the other, giving Fig.
2a ; secondly, the order of
the condenser and trans-
former is reversed. This
second change has no
effect on the electrical con-
stants of the circuit, and is
made solely to isolate the
transformer from the H.T.

i

[

primary and the con-
it b denser are in series across
{‘ the wvalve; the resistance
R representing the trans-

former primary resistance.
We see that we have our

.. old friend the tuned cir-
cuit oncec more with all
quantities much larger
than are encountered in
o= . ordinary (R.F.) tuned cir-
I cuits.  The first impres-

AAAAA
VWY
s

supply : it can be omitted

sion therefore is that the

if desired. But the change
from Fig. 1 to Fig. 2a,
while simple on paper, 0
profoundly alters the performance of the assembly in
ways which it is the purpose of this article to explain.
First of all, it 'should be noted that in Fig. za the
D.C. feed current of the valve flows only through the
resistance and ot through the primary of the trans-
former as well. The immediate result of this js that the

Fig. 1..~The conventional anode—feed resistance or decoupling
scheme applied to a L.F. transformer stage to prevent feedback.

- arrangement will be selec-
tive, amplifying one fre-
quency very strongly and

others weakly. This will be so if the components are

wrongly chosen, but by a suitable choice of values (all
practicable) quite a different result may be obtained.
The ideal result is that, for a constant input voltage
to the grid of the valve, the voltage applied to the grid
of the succeeding valve shall be thsa same at all
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treatment) the voltage across the ~primary must be
independent of frequency.  This is obtained if the
(audio-frequency) current. is inversely proportional to
the frequency. This occurs with the normal circuit (over
the usual frequency range) by letting the current be

~“limited by the impedance of the primary, which, of

\
=

course, increases with frequency, that is, by making R,
small compared with the impedance of the transformer
primary. This is merely a long way of saying that the
voltage across R, must always be small.

. The.amplification can be maintained at ity steady

4 N .
o <. . -

" Fig.2.—(a) The first step in the conversion of the clrcuit of Fig. 1
" to a resistance filter-fed stage where the D.C. is prevented from

passing through the transformer primary. (b) The complete

conversion.

value down to a lower frequency if as the frequency
is reduced an extra voltage be applied to the trans-
former primary additional to that at the output terminals
of the valve, Now this is just what the condenser does
in the circuit of Fig. 2, since when a condenser and

“inductance are placed in series across an alterhating

voltage, this applied voltage is the (arithmetic) difference
between the voltage across the condenser and inductance
respectively.” Hence at least one (and not infrequently
both) are greater than the applied voltage. _
. Looking at the performance from another point of
view, the condenser reduces the impedance of the circuit

and thereby permits--a larger current; this gives an .

increased voltage across the transformer. The reduc-
tion of the impedance given by the condenser increases

*as the frequency decreases (down to a limiting point),

B~I9Q ‘; -’f N/

Werld

The Parallel-fed L.F. Amplifier.— . -
frequencies: this means that (for medium and low-
frequencies with which we are solely concerned in this

L

,gmgi this can be made to compensate to a considerable

extent for the drop of voltage across Ra, which, of

. course, also increases as the current increases.

This all looks so much like getting something for |
nothing that the reader is probably wondering “ Where *
is the catch?’’ The catch is simply that the amplifi- ,
cation i slightly reduced— .
unless an unlimited H.T.
voltage is available! This —
is due to the resistance R ¢

now being a shunt with the Ra s
primary of the trans- 3
former. We can see its 3R
effect by forgetting for the :E
moment the condenser and A

transformer primary; re-- T
drawing the circuit (Fig.
4), it is seen to be ‘the

usual resistance coupling  Fig.3.—A valve when amplify-
ing should be regarded as a
arrangement' the OUtPUt so%rce of alternatigg E.M.F.in

voltage of which is known

series with a resistance equal to

- value of the amplification

,ueR its “?nodetA.(lJ.vrt;slst'qmie. ;rhl:
s : equivalent circuit of 'Fig.
to be R+Ra’ which is ¢ here shown. 3

obviously less than ue. Now, looking at the complete
diagram once more we see that it is this reduced voltage
which is applied to the transformer throd%h the con- ,
denser. As the *‘ boosting ’! effect of the eondenser
only affects the low frequencies it is clear that at medium
frequencies the amplification is reduced.

The loss of amplification can be made small by
making R large, but unfortunately this means using
large H.T. voltages, and in practice a compromise has
to be made. The average reduction is 20 per cent., an
amount which is too small to be detectéd by the.
average ear,

Avoiding a Resonant Circuit.

Hanging over cur heads all this time is the ‘* tuned
circuit *’ threat mentioned at the commencement. For-. -
tunately the mathematical analysis of the circuit shows
how this can be avoided and gives quite a simple
formula connecting the constants of the circuit.  The
full analysis is somewhat beyond the scope of the
present paper, The design formula is given in-the
Appendix, } ’

Note that the steady

over the useful range is
—% times “that .obtained
with the wusual circuit.
When the constants of the
circuit satisfy this rela-
tion the amplification
curve rises smoothly up
to the value at medium
frequencies without rising
above this value, i.e.,
there is no hump in the
curve. It is important to
note that the value of L
to insert in the formula is the open-circuit inductance
of the transformer primary. This is the value usually

Fig. 4.—The normal resistance

coupling arrangement in which

the stage amplification must be

less than the amplification fac~
tor of the valve.

»
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The Parallel-fed L.F. Amplifier.— $4d . | As the usual tendency is for Ra to be greater than

§°. - given in the maker’s specification unless otherwise stated. = the rated value, and L to be less, a smaller valu¢ of

% In practice the values-of the constants will deviate condenser than that given by the formula is often sgtis-
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The Parallel-fed L.F. Amplifier.—
frequency is reduced down to the cut-off frequency.

This is of importance because the internal im-
pedance of practically all eliminators rises as the

< . &

v

frequency is redaced. The circuit shown is therefore .

X3 »

free from ‘‘ motorboating ’’ under ordinary conditions,
but the usual choke-filter should be retained in the last
stage.

Cut-off Frequency Considerations.

The rise of audio-frequency eurrent through the H.T.
supply for frequencies below the cut-off is of little
importance because the amplification is very small at
these frequencies. There is therefore no tendency to
oscillate at a frequency below this value. '

Wireless - ,’
o World - -

APPENDIX.
The desigu formitla is:— |
B\2 N
C=2L (2} - R,
( 2 (A) W}.xere' A R,+r+.Br
=R -4 Br
B=1+ BR‘
The umplification at any frequency is given by
wl,

”IG‘JAQI.*.B!((‘,L—-“TI(:)‘

1

Where in addition to the above:—w=2rXirequency, p=
amplification factor of valve, o=voltage ratio of transformer.

Except at high frequencies the product u.o is constant, and *

thus we are concerned mainly with the third factor.

This is
conveniently termed the ‘‘ Coupling Efficiency.’” @
i .

. THE ROBINSON “STENODE RADIOSTAT.” - -
A Receiving Set Designed to Separate Two Stations One Kilocycle Apart.

‘HE WIRELESS WORLD has rccently been
afforded an opportunity of inspecting a remark-
able receiving set designed by J. Robinson, D.Sc.,
the former head of the Wireless Scction of the Royal
Air Force, embodying a new circuit system for selec-
tive reception known as the ‘‘ Stenode Radiostat.”” It
is understood that, owing to the patent situation, details
cannot be disclosed at present, but the performance of
the apparatus seems to show that Dr. Robinson has
succeeded in producing a device of unusual selectivity
combined with good quality of reproduction.
The set consists of two cabinets, one of which is

"sealed, while the other is fitted with a variable tuning -

condenser for coarse adjustment, and a small fine-
control air condenser for accurate setting. The maxi-
mum variation possible with the latter is only about

The selectivity produced is demonstrated by a superheterodyne provided with a
fine-tuning condenser of exceedingly small capacity connected across the oscillator
control. An interfering signal from an H.F. oscillator while producing a hetero-
dyne note on a normal receiver is readily removed and a broadcast transmission
received with good quality, Dr. Robinson is seen examining the crystal con-

trolled umit.
B 21 . .

6 mmfd., and a change of a fraction of 1 mmfd.
brings in 2LO strongly, so that the selectivity is enor-
mous. In spite of the great selectivity, the quality of
reproduction is as good as could be desired.

In order to test the effect of an interfering transmitting
station, a local oscillator was set up to give a heterodyne
note with 2L.O. This note could be clearly heard on an
ordinary receiver, but no trace of it appeared with Dr.
Robinson’s set, even when the local oscillator was tuned
to a frequency only 1 kilocycle off 2LO. It was not until
the heterodyne note dropped to a frequency of 300 or
400 that it began to cut into the broadeast. :

AmyPartial Explanation.

Dr. Robinson has supplied a few details, which amount
to a hint as to the method which he uses rather than an
explanation. If we construct a tuned circuit containing

a coil whose ratio of reactance to resistance is very large, .

say 3,000 (the amateur’s usual figure is 150), then the
signal will build up slowly, and the circuit will continue.
to ring after the incoming signal has ceased (Fig. 1,
curve A). If, however, we chop the wave into equal
sections and reverse the phase in each
alternate section, the energy which
builds up in the receiving tuned circuit
during one section will be completely
destroyed during the next, owing to the
phase reversal (Fig. 1, curve B). The
"circuit evidently remains as selective as
ever, that is, the shape of the usual
resonance curve .is unaltered, but the
sluggishness has been greatly reduced as
curve B shows, while the amplification
is smaller.
"Fig. 2 shows how the incoming wave
is chopped. Two screen-grid valves in
parallel receive the incoming signal in
opposite phases. - This arrangement
would, of course, neutralise the signal,
- and no effect would be transmitted to

the detector valve. A device is added
] which is the essence of the affair. A The
, ’ ; 3

P



; S LR T Gk

. 'The Robinson “Stenode Radiostat.”— =~

. two screens are wobbled up and down at supersonic fre-
.~ quency, and hence the valves come into action alter-
E: -nately. A train of waves is transmitted by one valve

) 1 \

: v

" \ A/ \ ]
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B, 3 TIME-DURING-WH