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ii. ADVERTISEMENTS.

“Beam’” shows the way
to better reception.

In designing and con-
structing ‘‘ Beam "’ com-
ponents and accessories,
II i;' first consideration has
| always been given to the
securing of best possi-
ble results in reception.
Purchasers of ‘‘Beam”’
products can feel con-
fident that they are
buying the results
of first-class tech-
nical design and
workmanship.

|
i,!!lfllu

Ream

CONDENSER

‘BEAM'FIXED CONDENSERS

Many troubles in the wire—

less set are traceable to fixed
condensers. The responsi—
bilities placed on this small
but important component
make it imperative that a re—
liable and perfectly constructed
one is chosen and used. Specify
‘“ Beam "' and you get a really
good component. Supplied
in all standard capacities.

BATTERY

THE BEAM" HIGH 1ZnsION

ANTEED
EACH BATTERY GUARRY=—
EACH B

“ BEAM " H.T. BATTERIES.
For silent and energetic work, -* Beam *
batteries are best. The composition of
‘‘Beam '’ batteries consists of thoroughly
reliable elements which combine to give a
perfectly steady flow of current over long
periods, thereby enabling you to listen to dis—
tant stations without the disturbing effects of
background noises.

“ BEAM" LOUDSPEAKERS.
The *‘* Beam' range of Iloudspcakers is nn—
doubtedly to the fore in Tone, Appearance, Sensi—
tivity and the successful handling of both small and
great volume. The model shown is marvellous
value and is of particularly attractive appear-
ance. It will harmonise with any home surroundings.

PRICE

¢ Beam *’ /
products are ) 55 .
obtainable W\ compete
from all il

fexible
Dealers,

or direct.

(i{.z. ti J/l l 35, Farringdon Road,
LAATY AL _J. London, E.C.1.

Telephone: Holborn 7048.

Buy an H.T. accu-
mulator on output

When you buy a High Tension
Accumulator don’t pay for just * volts.’
“Volts' alone represent nothing.
*Volts ' are merely pressure of current.
What you really want is quantity or
output. So choose your battery on
its capacily. Choose a Peto & Radford
R.H.T., because it has a true capacity
of 5,000 milliampere-hours.

The P. & R. Type R.H.T. has been
specially designed for radio work by a
firm who have been making accumula-
tors for 40 vears. The R.H.T.s plates
are sturdy and made to hold their
charges. The R.H.T. gives that steady,
unchanging potential under varying
loaxt which is absolutely vital to purity
of reception,  The R.H.T. embodies
such handy, thoughtful features as
screwdown terminals into which you
can inscrt a wander plug.

And the price of a r1o-volt cell ot 5,000
milliampere-hours is only 6/3. This
battety, of course, like every other
P. & R,, is guaranteed for 6 months.

Send for particulars of this and other
P. & R. Batterics (L.T. and H.T.) to

Peto & Radford, 50, Grosvenor
Gardens, S.W.r

Telephone :
Vic!ori.a 3667
(5 lines). Glasgow
Lastdon Males &
i, AND
it

1074 Pimlico Rd.,

Wi PETO & RADFORD
ACCUMULATORS

[he beginning and the end in

PU"I-":-'ER

)
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Lotus Variable
Condensers in
&l capacities
frone 5/~

Set makers who wuse Lotus
components find their sets more
easy to assemble, their connec-
tions made with greater speed"
and certainty. Lotus compo-
nents are neat, strong and good.
They are made so securely and
well that any set constructed
from them will leap into.life and
responsiveness.

Lotws Reaction
Condensers in
all  capacities
from 4/9

, Lotus are leaping ahead!'!
rotus Uruwn Dials,

Dual and  Single,
with or without con-
densers, fram 9'-

Watch the increasing numbers
of Lotus components in the
wireless windows. Lotus are
increasing daily in popularity
and are keeping constantly
abreast of radio requirements.

Take advantage of the guaranteed
. Lot hish quelity of Lotus and re-
8. .V member to get Lotus when you

Flolder for
AC.Values buy components.

From all radio dealers.

OIS

COMPONENTS

Made in one of the most modern radio
factories in Great Britain

by Garnett, Whiteley & Co,, I.td., Lotus
Works. Mill Lane, LIVERPOOL.

THE NATIONAL RADIO
EXHIBITION
OLYMPIA D)
SEPT-3-00T 3 HAMICIM
ADMISSION 1/6 DALY
WASDAT U NG R0 IEM B




2 ADVERTISEMENTS.

" THE SPECIFIED CHOKE
The Igranic H.F. Choke is the proof that an H.F.

= Choke necd not be expensive. It is performance
that counts.

‘The Igranic H.F. Choke was designed solely to
do all that an H.F. Chok: should do and to do it
as well as possible.  That it is small in size and
low in price are incidental yet important addi-
tional advantages. The fact that it is specifizd so
often by the technical journals is further proof of
its merjt. :

Whether you want a choke for usz as a choke or
as an anade impedance inan H.F. circuit, ask for
Igranic and be sure of efficiency.

PRICE G/«

IQGRANIC PRE-SET
CONDENSER.

IGRANIC “Q.m.8."
SWITCH.

Solid construction, cer~
tain action. Price 2/6.

v

A scwi-variable conden-
ser; au improvement on
the ordinary fixed type,
In three sizes covering
‘0003 to -oor6; mfd.
From 2/6 cach,

1t your dealer cannot
supply you please write
to Dept. U.294.

= w & 5 o
N

3 &@Wctcﬁam

*  Works: BEDRORD

R.C. COUPLING
UNIT. Complete
with Dume!-7/

ohms. ¢J

COMBINED R.C.
COUPLING UNIT
AND VALVE
HOLDER. Com-

plete with i
Dumetohms 86

H.F. CHOKE. Four Types
to meet all uses.
Each

i o % o S sl il

K .
i Visit cur Stands Nos. 181 and 182 E
H at the National Radio Exhibition, »
0 New Hall, Olympia, Sept. 23 H
g to Oct. 3. :

DUBILIER

RADIO PRODUCTS

ooenoit ciadbic frome vour deader, SOBILIR Dubiiier Comndeiser Co. {1525
wril2 drect (0 us gleing lus namz SV PN\ L., Duconn Works, Vidoria
and address. V4§ Load, N. Acton, London, W.3.

D 257/C
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THE A.C. MAINS RECEIVER
takes its place in a superb £2 5 Tncluding Valves

range of Radio Apparatus Excluding Royalties

The name  FERRANTI * marks supremacy in A.F., Output and Push-Pull Transformers, Chokes, Condensers,
Anode Feed Itesistances. Meiers, 1rickle Chargers, H. T, Supply Units, Valve Testers, Universal Tester, Etc., Etc.

\3 Advertisements for ** The Wireless World ™ are only accepled from firms we believe lo be thoroughly reliable.
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EXACTLY RIGHT

| — every one lested

EDISWAN GLASS-ENCLOSED VACUUM

RESISTANCES.

(Grid Leak or Anode)
Ediswan are the only British made resistances of this type on the
market. All resistances are thoroughly tested before leaving our
works, and are absolutely accurate and noiseless in operation.

Obtainable in values from 5,000 ohms to 5 megohms. Overall
length, 45 mm.

CARTRIDGE CONDENSERS.

These condensers are ideal for the man who likes to experiment,
In a second, you can pull one out of the clips and put in another of
a different value They are made in values from 0001 mfd. to
*001 mtd. Overall length, 45 mm.

For the best results

EDISWAN

THE EDISON SWAN ELECTRIC COMPA\NY LIMI'I’ED
INCORIORAVTING P18 WIRING SUPFLIES, LIGHTING ENCINEKEING, EEFRIGER.
TION VWD RADIO ROSINESS OF THE BRITISH  THOMSON-HONTON  CO. LTD.
123-5, QUEEN VICTORIA STREET, LONDON, E.C.4.
BRANCUES IN ALL THE PRINCIPAL 10WXNE.

The

R.G.D.
Magnetic

The R.G.D. Magnetic Pick- -up, as used in the R.G.D.
Radiogramophone. No record wear, perfect tracking, a
scientific instrument, specially (Iﬂ»cloped for moving

coil speaker reproduction. Price £3 in bronze, £3.3 .0
in oxidised silver.

The R.G.D. Radlogramophone.
An entirely new six - valve ‘nstrument
giving the highest possible quality for

Wireless
Doth radio and record, with ample volume, stand 2 92 Exhibition,

mcorpomtm‘r the latest design of moving
coil speaker, operates cntircly from
electric mains, A.C. any voltagn, or D.C
200 volts or over. £75.0.0 in oak ; blicats

£80 Mahoany, Literature on application.

The RADIO GRAMOPHONE DEVELOPMENT Co.,
ST. PETER'S PLACE, BROAD ST., BIRMINGHAM.

Olympia.

Mention of ** The Wirel:ss World,” wlhen writing o edverlisers, il ensure prompt «tlention.
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“EKCO?” Sets

from the Mains... “EKCO” Units
Electrify your

Announcement of E.

mains. No

VISIT US AT THE
NATIONAL RADIO
EXHIBITION, OLYMPIA,
STANDS 8-9-10-1.

all!

bias.

venient and simple to use as a table lamp.

work Entirely

Present Set !

The ¢ EKCO-Lectric’’ sets listed below work direct from the

batteries. No accumulators. No mess. As con-

Switch on—that’s

You can also electrify your present set with an ‘¢ EKCO
All-Power Unit eliminating accumulators, batteries, and grid
Or eliminate H.T. batteries with an ¢ EKCO ” H.T. Unit
and L.T. accumulators with an ¢ EKCO * L.T. Unit.
tion whatsoever to set, wiring, or valves.
the new ¢ EKCO ' booklet and particulars of Easy Payments.

No altera—
Ask your dealer for

“ EKCO-LECTRIC”

- RICE  COMPLETE |
“ EKCO-LECT RECEIVERS. REMARKS. R iy <
_Mmiel_Pg == !—.Dite_d"r and Pentode Valves. Cabinets_ of finest grade L £l§';1:§__£12'1_7:6
Model SGP3' Screen Grid, Detector and Pentode Valves. Polished Walnut. £21 -0-0 | £21 -0-0
Model ' Gws. __ VOLTAGE TAPPINGS. | !
_ALL-POWER UNITS, |
| Mili- | HT.TGB.) T LT B —“C' _l_l El—_ ¢ i
amps. | S.G.: | - ompletely Electrify your
.\ u D.C. Up to 6 B o .
CLA| 60 |53 55’ IA.C. 26 volty from ‘3 amp. |  Radio Set with no altera- £9.15.0 | £17-15-0
|pOwWER.' 21 min. to 1 amp. max. tion whatsoever to Set,
: i ) S.G.: IUp D.C. 2-6 \'oltgsfrom 2 amp. wni:ng oera}YEs'r _‘ves:ﬁ . -4.I—-
q a5 min. to ° mp. max. nghouse echiner in 17
C2.A ; 20 123?1'50. | iz. ' AcC RN :E‘:;:m?xﬂmp-! A.C. Models. ! £5-17-6 ; £10-17-6
H.T. UNITS. - ’ | — 1 ) —
1F.10, | 120, For 1 to 3 Valve Sets, or 17-6 —
B— - - those no! reguiriny mora Pp= =
2F. 10 10 __60 and 120. I, than 18 m a. Westinghouse _£1 i g’sf' L
2A.10. ( 60 and 120. | Rectifier in A.C. Models. — | £3-10-0
I - ~—— - ——== 7 "For 1 to 5 Valve Sets, or tho! IR
3E.200 0 |  S.G : 60: 120/150. ) .fo.',e,q‘u;fang“n‘éinf.;:anfzu'r: £1.17-5 ‘ £3-19.6
. .G, : 0-120 : 150. " “?vinaif:.‘ ex A -10- [ ~12~
1V.20 T T USG:0120: 120150 et odets. o | £2.10.0 | £4-12-6
4T.60 \ ‘ _ SG.:0-120:120150: POWER. Koy Multi-valve Vanele it 0™ £3-15-0 | £7.-5.0
57T.60 | S.G.: 0-120 : 0-120: 120150 : POWER. "*$oarish i | hier in MG Model | $£4-15-0  £10-10.0
_RECTIFIER UNITS. ,  REMARKS. ‘ ! ’ o
R.20 ' 20 For attaching to D.C Units Valve Rectifier : Pailipz 373 or 505 I — £3- ?-8
R. 60 : 60 for use oa A.C. Mains. Valve Rectifier : Philips 505 —— 1 £5-0-0
L.T. UNIT. o [ B - o
LT.1 | 2.6 Volts from '3 amp. min. to 1 amp. max, | Westinghouse Rectifier S - £8-15-0
TRICKLE_ CHARGER. ] o l,_ B ) e
T. 500 Charges2,4or 6 volt ac. from A.C. mains at k-amsp. | Westinghouse Rectifier — £2-12-6
TISOLATING TRANSFORMER. N T
I. Tr. ! For isolating Loud-speaker or 'Phones from set where a Power Supply Unit is in use. 15s. 0d.

““EKCO-LECTRIC "’
RECEIVER, Model P2,

K. COLE, LTD., DEPT.

PLUG IN—THAT'S ALL!

“ECKO "
A.C. Model 4T60.

H.T. UNIT.

w., “EKCO” WORKS,

A5

Advertisements jor ** The Wireless World ** ure only accepted from firms we believe o be thoroughly rehiable.

LEIGH-ON-SEA
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AT THENATIONAL RADIO
» EXHIBITION, OLYMPIA,
SEPT. 23rd — OCT. 3rd.
STAND NO. 110,
GROUND FLOOR.

N\“‘I": ¢ we are Exuimiming

WITHF AELODY
NIT OF THE
MEDLEY

Try a Telsen Transtormer in that
set of yours, notice the Purity of
Amplification. and the Clarity of
reception throughout the entire
Musical Scale, that for which
you have been striving—Melody
out of the Medley, Telsen have
made this possible for you.

! Try one now. They are entirely British.

" **Radiogrand ”* Model ““Ace’* Model
12/6 86
Ratios 5—1 Ratios 5-—1
and 3—1 and
'l RAN \l‘\“ MERS
TELSEN ELECTRIC CO., LTD. HEAD OFFICES: MILLER STREET, BIRMINGHAM,
Al ADCRAFT LTD

Mention of ' The Wireless World,”” when writing to advertisers, will ensure prompt attention. Ab
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The Junior R.K. Uni R & The new Semior R.K.

with 1929 improvements : 4 ;fedakerz;‘)hICh C’tl;: bi ;MP-

. ) : ed with or without pro-

which has bee‘n reduced in c; i A o
price. excitation.

%NNOUNCING

A PRICE REDUCTION

and an addition to the ranks of

R. K. REPROD“CERS

The famous Junior R.K. with the 6" cone The Senior R.K. has a 10" corrugated cone
g
s reduced in price from £8 10s. od. to and is supplied in two modcls, one of
6 65. od. It i lied 1 ste from | which is similar in construction to the
’C- Sa Bt 1S supphed 1o operaie 1ro l Junior, while the other model is cquipped
either a 6-volt accumulator or trickle for furnishing field current from A.C.
charger, or from D.C. mains of standard '

mains. This unit has been adopted as
voltages. A rectifying unit can be added standard by the leading electric radio
for use with A.C. supply.

gramophone manufacturers.
Price £7 7s. Od.

. Price with A.C, mains field excitation
Price now £6 6s. 0d. S equipment - -« = &11 106s. 0d.

REPRODUCERS

Advt. of EDISWAN RADIO PRODUCTS
The EDISON SWAN ELECTRIC CO., LTD Im.mpo:ia}é:m the Wiring Suvplies, Ligh'ing Engineering, Refr}‘g&mtm

adie Business of the Eritish Thomson Houston Co.
Head Office and Showrooms, Ediswan Radio Division: la, NEWMAN QTREET, OXFORD STREET, W.1.

Showrcams and Trade Cown'ers in all the Priceapc! Toans,

A7 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.

>
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THE WIRELESS WORLD

nt A NEW VERNIER DIAL 7

The Coil Winding Shop.
Over 300 girls are em-
ployed in this shop alone,
where every wire-wound
job is under th» suprr-
vision of the most skiiled
and cxperienced  spe-
cialists in this country,

The introduction of an I..F. Choke whose
inductance rcmains constant at all loads
has been a boon to every section of the rudio
public.

Until Varley broupght out this component,
the inductance of a choke had been meas-
ured at no load, thus giving no indication
of the drop in value that resulted when
current fowed

‘This drop mutilated and limited many a
set's performance.

This Varley L.I7. Choke, whose inductance
is constant at all loads from 1()1';_00 m.a., has
solved this problem once and for

all. P Price 2 i Ve

Advertisement of Oliver Pal*

Control Ltd., Kingneay House,

108 Kingusway, Londun, W.C.2
Telephone: Uulborn 5303.

Mention of ** The Wircless World,” < hen wriling

i
()

\

: As depicted  here
the scale and ape: -
ture are tmiclined it

Btack, Walnut, an angle of 3(°
Broun, BN MNahogany from perpendiculsr

thereby permitting
l conventont ur-
obstructed view of scale with-
out need to crouch or
stoop.

SMALL — EXTREMELY
 ELEGANT—EFFICIENT

i MECHANICALLY PER -
FECT. POSITIVE BRASSHS
CONTACT drive on SOLID
BRASS SCALE, ensuring
SMOOTH MOVEMENT
with absolutely NO BACK--
LASK. NO SLIP. ROBUST
in Construction and
TROUBLE-FREE,

The DIAL you would "
Buy even at 3’ / =

(Black supplicd unless otherwiss
stipulated,)
Centre Knob Nickel Plated.

-

—— 2%

-~

DOUBLE THE PRICE

What’s Behind
the Knob?

Behind the knob is the volume control . ..
and behind this volume control is the Cen-
tralab reputation and judgmentof the vast
majority of radio manufacturers in choos-
ing Centralab controls for their receivers,
Centralab’s exclusive rocking disc con-
struction means adequate control for all
stations and a quiet, velvety smooth
action for the life of the recciver.

Centralab controls can be obtained with
resistance tapers for practically every
circuit.

Send for descriptive booklet, * Volume Con-
trols and Voltage Controls . . . . . Their Use.”

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

‘Phone: MAYFAIR 0578/9.
lo advertisers, will ensure prompt attention. A8
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STILL BLUE SPOT 66K

Blue Spot 66K_is still acclaimed as the finest 12 months’ guarantee, retailed in a specially
loudspeaker unit produced. designed carton as illustrated above, clearly
arked with th i /-
But be sure that the unit you buy is a genuine marked wi ¢ price 25/- and the Blue Spot
trade mark.

Blue Spot, any unit offered to you in a plain

box as a Blue Spot Unit is not a Blue Spot, .
and will not give Blue Spot results. Be sure Insist on the genuine article—the unit that has

you get the genuine Blue Spot Unit with the ~ given a new meaning to faithful reproduction.

F. A. HUGHES & CO. LIMITED, 204-6, Gt. Portland S!,, London, W.1.

Tel.: MUSEUM 8630 (4 lines).

H. C. Rawson (Sheffield & London) Ltd.,

Distyibutors for Northern England, Scotland and North Wales:
: Manchester City 3329).

10¢ London Road, Shefficld (Tel.: Sheffield 26006); 185 Princes Street, Manchester (Tel.

"‘llIHIIIHIIIHIIHIllHHil'll.:lllllIIIHIHH||I|lH||||I||I|IlllHIIHlIlHIIHIIIIIIHIH|||I||IIIIlIIHI|III| II||IHII||HI|HIIIIIIIIIHIHIIHIHIIIIIHIIIIIIII!IIIIIIIIIIIiHIl

AQ Advertiseinents for ** The Wireless World ' are only accepted [rom firms we belicve to be thoroughly reliable.
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Price reductions
n

() WESTINGHOUSE|&)

ALL METAL RECTIFIERS

Output: 200 volts, 100 milliamps. Output : 350 volts, 100 milliamps.

NEW PRICE 75/- NEW PRICE 150)/-
Obtainable through any dealer,

The Westinghouse Brake and Saxby Signal Co., Ltd., sing2aors Road. .

ST

SUPERIOR A.C. POWER

| Transformers &

CHOKES for the MAINS
From 35%= each

for all inputs and outputs.

Special :—
Intervalve Transformers 15/- each.

incomparably superior

Ready proof of the Celestion superiority and its
ability to re-create the broadcast programmes awaits
you at any radio dealer's where you are invited to
ear a comparative demonstration.

An mlerestmg and beautifully tlustrated booklet awaits your
postcard. ]

N "Z Model Weite to :- - Special Quotations for Gramophone
o from odels CELEIS)TION(-: LTD., Radio and Public Address Smoothing
£7.15.0 Kingsto:'-,(:'n-']:humes. Chokes on application.

The o‘,;‘;;;"?:.,.‘,’,c' Ghe Very Soul of Music 101, vidtorn sivet, 5.1 WILLIAM BAYLISS LTD.,
£3.15. LOUD-SPEAKERS Pelepboge: Vietsin 3635 Sheepcote Street — BIRMINGHAM

Telephone: Mid. 1409. Telegrams: * Drawbenc,"’ B'ham.

Mension of *" The 1iltreiess World,”" when wriling to ad.vrtisers, will ensure prombl atlention.

ALD
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f . ! 35 '; .. :é
s

A
BAD Filament

WITHOUT
“TENACIOUS COATING”

Reproduction from an untouched microphoto-
graph of part of the filament of a badly coated
valve before use, showing a serious gap in the
coating. A gdp such as this starts the valve off
| in its life with a poor performance. Thc valve
| then prematurely fails.

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 bencfit of the
coating is maintained. The
secret is the startling discovery
of the scientific process of
“TENACIOUS COATING.”

oo VT

4
: WRITE 7o tookler
{ “OSRAM WIRELESS :
" GUIDE? (1929 edition) giving
. full particulars of thefull range :
: of OSRAM VALVES with :
' the “TENACIOUS COAT-
i ING.” Also helpful wireless
: information of importance to |

“TENACIOUS COATING™ "

MADE IN ENGLAND. Sold by all Wircless Dealers. i :

Adgt. of Tiie General Electric Co., Ltd., Magnet House, King:way, London, W.C.2
arx Adwvertisements for ** The Wireless World ** are only accepted from firms we believs to be thoroughly reliable.
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SHO(K PROOF!
NOISE PROOF !
BREAK PROOF !

s

e e

The wondertul new system of
Iuterlocked Construction used in =N Coon 7
the Cossor Screened Grid Valve is

the greatest advance in valve design ¢
siinee the introduction of the Dull
Emitter. Interlocked electrodes—
each clement rigidly secured top
and bohtom — definitely  prevent
damage due to even the hardest
shock. Look at the illustration—
see the girder-like construction of
the Cossor Screened Valve. Every
joint is electrically welded.  No | /

§\

other Secreened Grid Valve has | ‘;
) 4

17

~N

s Y

such strength ov rigidity.  For
any Screened Grid Receiver de-
mand Cassor— Britain’s strongest
and most dependable Screened k

Grid Valve. 3 ____,/J}

Oniy Cossor Screened ' /
Grid Valves have inter- 3 J
locked Electrodes U ‘ f

-

g
Pt
| -

Made in 3 types
for use with
2, 4 and 6-voit.
Accumulators.

Ger full details of thie
wanderful valve,write
loy Leaflet No, L 10

Technical
Data

Filament Cur-
rent 2-volt type
.2 amp., +- and 6-
volt types -1 amp,,

Max. Anode Volts
150, Impedance

Screened Grid

200, " Price 22/é Ny ,

(either type) BRITA'N 5 FINEST SOGO VALVE

A. C. Cossor, 1.td., Highbury Grove, London, N.5. @’ oS0,
Meniion of ** The Wireless World,” when wnting to advertisers, will ensure prompt attention. Al2
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Editorial Telephone: City 9472 (5 lines).
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HIGH-FREQUENCY AMPLIFICATION.
Where We Stand To-day.

YHE importance of high-frequency stages in broad-
cast receiving apparatus in this country will
undoubtedly be emphasised as soon as the stations

of the Regional Scheme begin to come into operation,
Brookman’s Park, the first of the regional stations, we
now learn will commence an hour’s transmission every
night at the close of the normal 2LO programme as from
September 16th, and it will not take long, we think, to
convince those whose present receivers arc unsclective,
or who lack a high-frequency stage capable of giving
good selectivity, that a change of receiver or substantial
alterations to their existing sets will be necessary. After
four weeks of more or less experimental transmissions
it is anticipated that Brookman’s Park will be ready to
take over from the Oxford Street transmitter 2LO, and
the latter station will then close down. The alternative
transmission from Brookman's Park, when two pro-
grammes will be radiated from the same transmitter, will
probably come into operation at the end of the year.
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Progress in H.F. Amplification.

It is in the direction of increasing high-frequency
amplification that the greatest progress has been made
in connection with the design of receivers for broadcast
reception during the past twelve months. The serics of

- receiver designs now appearing in The Wireless World

establish new records in sensitivity and selectivity. The
valve manufacturers have devoted much attention to
producing screened high-frequency valves for both mains
or battery operation, some having, as we have seen
from information published in The Wireless World,
astonishing characteristics. It is by designing the H.F.
stage around these valves that it has been possible to
obtain the degree of amplification which rcaches the
high-water mark in The Wireless World ** Record III "
described in this issue.

The series of reccivers now being described in this
journal are indcbted for performance to the incorpora-
tion of many of the technical points introduced to the
wircless public through articles which have appeared in
the pages of the journal during the past few months.
Readers will recollect the care with which questions of
complete screening, decoupling schemes, and the design
of H.F. transformers have been discussed and explained
by various contributors. We must admit that making
the most of these points, so as to attain the utmost in
efficiency, entails great care not only in design but also
in the final execution by the constructor.

New Season’s Sets and the Regional Scheme.

The changes which' the introduction of the Regional
Scheme will bring about in the conditions of reception
in this country will, we believe, be reflected in the design
of receivers which will be on show at the forthcoming
Olympia Exhibition, and we would be inclined to pro-
phesy that the price of sets suitable for use under the
Regional Scheme will not show a reduction as compared
with scts of last scason.

To justify this statement we must explain a little more
fully what is meant. The Regional Scheme demands
that reccivers should be far more selective than has been
necessary in the past, and in order to achieve this increase
in sclectivity it becomes necessary to employ two H.F.
stages, or, if one H.F. stage, then additional tuning
equipment must be included. This in itself seems to
indicate an increase in the number of valves over what
has been nccessary in the past, whilst we must also
take into consideration that, from a manufacturing point
of view, the production of sets embodying efficiently
tuncd H.F. stages entails a great deal of additional work,
and these points we can hardly expect to be introduced
without affecting the selling price of the receivers
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The Highest H.,F. Stage Gain Yet Aftained.

By A. L. M. SOWERBY, M.Sc.,, and H. F. SMITH.

HE advances that have been made in valve design
in the last year or two, togcther with an increas-
ing appreciation of the best mode of making use

of them in a receiver, have made it possible to produce

a three-valve set that gives a performance quite equal |

to that of the very best four-valve rcceiver of a year
or two ago. The single H.F. stage

are all very close together, also adds considerably to
the amplification attainable from a wvalve. For these
two reasons the Cosmos A.C. type valves, which are
intended to be heated, through a step-down transformer,
from alternating current mains, and which employ the
‘“ short-path ** construction, have been chosen for this

receiver, which sets out to reach the

gain of 500, which is claimed, is un-

high-water mark of attainable am-

precedented.

To attain this high efficiency,
however, while at the samc time
keeping the quality of reproduction
well up to the requirementsof modern
standards, it is absolutely essential
to employ the most highly efficient
valve obtainable, and to pay the
very closest attention to the reduc-
tion of all sources of loss in the high-
frequency circuits. Apart from these
two points the design of a recciver

record with the three-electrode valve by
obtaining an H.F. stage magnification of
40: The Wireless World Record 111
set, described in the accompanying fext,
gives no less an H.F. stage magnification
than 600, thus setting « new standard
in receiver design. With a balanced
screen-grid amplifier and three A.C.
valves, the mosl advanced praclice in
radio design is represenled.

plification. The receiver, of which
photographs and diagrains accom-
pany this article, has been designed
to suit these particular valves, and
though it is never fair to a set to
use in it valves other than those
for which it is designed, in the
present case it would result in a
complete failure to reach the ex-
pected standard of sensitivity.

The ideal recciver has long been
known to be that in which the bulk

may well follow established practice, so that its con-
struction nced offer no greater difficulties than are asso-
ciated with the carcful building of any other sct.

It will not be news to any regular reader of The
Wireless World that valves with indirectly heated
cathodes are of higher efficiency than those of normal
type, while it is also wcll known that the ** short-path *’
type of construction, in which cathode, grid and plate

of the amplification necessary for the reproducticn at
lond speaker strength of signals from distant stations is
performed before rather than after the detector. Detec-
tors in general, and the anode-bend detector in particular,
such as is used in this set, has some approach to a
“ square-law *’ response curve, in that the signal-
strength, expressed in terms of volts of rectified audio-
frequency, is more or less proportional to the square of

A 14
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the high-frequency voltage applied to the detector. ~As

a result of this, an amplification of ten times at high- .

frequency adds, very roughly speaking, as much to the
signal-strength as an amplification of a hundred times
at low frequency. Since an amplification of, say, 30 to
40 times in a single high-frequency stage is quite easily
attained, while it is impossible to make a stage of low-
frequency amplify by the equivalent goo or 1,600 times,

it is going to pay us to amplify as much as possible before -

rectification and as little as need be afterwards.

It is not possible, at present, to make the detector .

valve operate the loud speaker, so that in any receiver,
even if this view-is carried to its logical conclusion, the
detector will have to be followed by a suitable output
valve ; there will, however, be no low-frequency ampli-
fier between the two. '

One and Two H.F. Stages Compared.

Until recently it has not been possible to dispense in
this way with low-frequency amplification while still

. retaining sensitivity enough to receive distant stations at
good strength on an aerial of only moderate excellence
except when two stages of high-frequency amplification
could be used to make up the necessary input to the de-
tector, for with only one stage it is not usually possible
to amplify the small signal-voltages from distant stations
to a sufficient extent. Though there is no reason what-
ever why two stages should not be employed, it does un-

. doubtedly necessitate the use of very extensive screening,
.and in addition there still lingers the old belief; though
there is no longer very much justification for it, that
two stages are very difficult to set up and adjust. Those,
however, who have had the opportunity of handling a

two-stage set such as the ‘‘ Kilo-Mag Four ** will realise -

described, a close approach to the very desirable charac-
teristics of a receiver containing two high-frequency
stages has been attained, while employing a single stage
only. It has not been possible, even by the elimination
of all sources of loss that were open to removal by simple
means, to push the amplification of the single stage quite
up to that attainable by two ordinary stages in cascade,
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VOLTAGE ON
TUNED CIRCUIT

CARRIER FREQUENCY

Fig. 2.—The joint resonance curve of the first two (coupled)

tuned circuits is of the type shown in full line, accentuating

the side-bands. The intervalve coupling has a resonance
: curve of the type shown by the dotted line.

but the use of indirectly heated valves in the detector
and output positions goes far to camouflage the difference
that still remains.

Reference to Fig. 1, in which is shown the circuit dia-
gram of the receiver shorn of all such trimmings as wave-

band switching, will show the main lines along which -

the receiver has been built, and will be used as a basis
for the discussion of the salient features of the design.
The first information yielded by a glance at the dia-
gram is that three tuned circuits are employed, and that,
since the detector operates on the anode-bend principle,
' ' " no provision is made for

reaction. The use of an

) \ / +80REEN-

- g
i A
-G8
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anode-bend rectifier, in
‘conjunction with a tuned
circuit of the lowest attain-
able losses, makes the use

7 " of reaction completely un-
necessary. The sole legiti-
mate purpose of reaction
is to keep the losses in the
detector grid circuit down
to a low value over the
whole tuning range, nulli-
fying the damping due to
a gnd rectifier, if such is
used, and making up for
any undue natural losses

O+N.T

~0~=h.T.

=

that the tuned circuit may
possess owing to its
slovenly design or construc-

Fig. 1.—8Simplified circuit diagram without decoupling devices, screening, waveband switching, etc.
. o The neutralising circuit {s shown in dotted lines.

the truth of the suggestion already made that a receiver

in which the bulk of the amplification is done at high- -

frequency takes a good deal of improving upon.

By the use of an indirectly heated screen-grid valve of
_ exceptionally high efficiency in the receiver here
A 15

tion. In the present re-
ceiver these same' results
are attained, once for all,
in the building of the set; the grid-circuit of the detector
has been designed for the lowest losses compatible with
quality, taking into consideration the slight damping due
to the anode detector.

Apart from the fact that the reaction control is alwavs
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The Wireless World Record IIL.— waves. In order that there shall be no coupling between
an irritation, in that its setting depends on the operating the coils other than that intended, the coils are screened
voltages applied to the detector valve, and bears no from one another by being placed in scparate compart-
rational relationship to the wavelength of signals being  ments of the screening-box. Without some precaution
received, its disappcearance has made it possible to intro-  of this sort most of the benefit conferred by the extra
duce a third tuned circuit in the form of a loosc-coupler  tuning control is lost. Complete screening at this point
without exceeding the usual number of three operating is, strictly speaking, unnecessary, but it is quite essential
controls. As a result the selectivity of the recciver is  between grid and plate circuits of the H.F. valve. After
raised to a standard that is, if anything, higher than extended trials with conventional methods of construc-
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View of the components attached to the underside of the baseboard. On the right can be seen the decapped detector valve in a
special mounting which can be modified to accommodate individual bulbs.
that of a set of the 2HF class, and it is handled in tion the writers decided to have the set rebuilt in a
exactly the same way. standard container of the type advocated in this journal

Aerial and secondary coils are coupled by making a —not because stability was unattainable with an ordinary
few turns of the grid-winding common to the aerial layout, but because its realisation involved so many
circuit on long waves, and by winding over the second- constructional complications that the set was by no
ary a few turns in series with the aerial coil on short means easy to build.

: The fact that the rebuilt set proved satisfactory from
the outset would seem to promise well for the future of
the new containers; at any rate, the writers are now
fervent advocates of this method of construction, as they
are satisfied that it affords the easiest way of attaining
maximum amplification without instability.

It might be thonght that the introduction of the third
tuned circuit would result in accentuating to an in‘oler-
' able degree thc loss of high notes that occurs when
tuning is over-sharp. As a matter of fact, this is not
the case, for when two tuned circuits are coupled to-
gether directly, and not through a valve, their resonance
curves are no longer independent. As a result, a new
CARRIER FREQUENCY type of resonance curve, of the type shown in full line
in Fig. 2, makes its appearance. This curve, which is
Fig. 3.—This gives the resaltant of fwo curves such as those the joint resonance curve of the two circuits, has two
of Fig. 2, and shows how the use of coupled circuits tends to maxima situated one on each side of the carrier fre-
decrease high-note loss due to cutting side-bands, while . . .

improving the overall selectivity. quency of the station being received, and so produces
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accentuation of the side-bands at the expense of the
carrier. In distinction te this, the intervalve circuit pro-
vides a normal resonance curve accentuating the carrier
at the expense of the side-bands, as indicated by the
dotted curve of Fig. 2. The resultant of the two curves,
which represents the overall high-frequency response
curve of the receiver as a whole, takes some such form
as that shown in Fig. 3. This, while by no means per-
fect, yet makes a closer approximation than is usually
attained to the ideal flat-topped curve that would repre-
sent high selcctivity with no loss of side-bands.

In accordance with this it is found that the receiver
combines high-note reproduction with selectivity to an
unusual degree. Quantitative figures in this respect can-
not usefully be given, as the position and magnitude of
the maxima of the double-humped curve vary with the
tuning of the aerial and secondary circuits.

Detector Considerations.

The choice of an anode detector, which we have seen
to be necessary if we wish to provide the maximum
selectivity with the minimum number of controls, pre-
supposes that the amplification at high-frequency shall
be great enough to provide that valve with the rather
high input-voltage that it requires for satisfactory recti-
fication. The present receiver does not fail in {his respect
since, as has already been indicated, the amplification
it provides in its single stage approaches closely that
normally associated with two stages of well-designed
high-frequency amplification.

The design of the high-frequency stage for the broad-

Yok, o SRR T e

view of receiver with screening cover removed.

Wireless
World

215

cast wave-band has already-been outlined in an article
by one of the writers,' and to this is referred any reader
who is interested in the technical details of the inter-
valve circuit used. The figures given in that article for

500

400

300

200

VOLTAGE AMPLIFICATION

100

0 _L
250 300 550 400 450 500 5580 600
WAVELENGTH IN METRES

Fig. 4.—High and uniform H.F. magnification over the whole
broadcast band is an cutstanding feature of the receiver. The
measured amplification is shown by this curve.

amplification, however, are wrong, being based on the
characteristics of an early sample valve which was by
no means up to the standard of those put on the market
when the valve was released for gencral purchase.
Measuremenis made with three AC/S valves® that had

1 ¢ More Amplification from Screen-grid Valves,” T'he Wireless
Worli, May 1st, 1929, p. 456.
* Now known as the Mazda AC'SG valve.
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’ LIS OF PARTS. !
1 Variable condenser, 0.0005 mfd. (Lotus Log.). 1 Truvolt variable resistance, 50,000 ohms ( Rothermel).
2 Variable condensers, 0.0/003 mfd. (Burndept Log.). 1 Electrad Royalty resistance', 200,000 ohms {Rothermel).
1 Neutrovernier (Gambrell). . 2 A.C. va}ve holders ( Met-Vick).
3 Fixed condensers, 2 mfd. (Ferranti C,). 2 Porcelain 2-way connectors (Athol).
3 Fixed condensers, 0.1 mfd. non-inductive (Polymet). 1 Grid bias battery, 16}-voll (Ever-Ready). : i
1 Fixed condenser, 0.0005 mfd. (Dubilier No. 620). I Single dry cell (Ever-Ready, * 0 size). |
3 . 2 Fixed condensers, 0.005 mfd. (C.D.M.). l 1 Ribbed ebonite former, 4in. dia. x 4}in. long (Redfern). l
0 1 Semi-variable condenser (Formo, Type J). 1 Ri5bed ebonite former, 3in. dia. x 3lin. long, 9 ribs (Becol).
; 1 Switch, 4-pole D.T. (Utility Lever pattern). 2 Ribbed ebonite formers, 3in. dia. x Zin. long, 9 ribs (Becol).
3 1 Switch, 3-pole D.T. (Utility Lever pattern). 1 H.F. Choke (Climax). o N
v = 2 Single coil holders (Lotus). 1 L.F. transformer (Ferranti A.F.5). |
w7 '} 1 Resistance, wire-wound, 10,000 ohms, and holder (Ferranti). , 1 L.F. choke, 32 henrys (Pye). I
1 Resistance, wire-wound, 20,000 ohms, and holder (Ferranti). 1 Meter, -2 mA. (Sifam).
1 Grid leak type resistance, 10,000 ohms (Loewe). 3 Wan{ler plugs (Lisenin).
- 1 Grid leak type resistance, 100,000 ohms (Loewe). 1 Special metal container.
. 2 Porcelain holders for above (Bulgin). 3 Special dials. |
1 Dccoupling resistance, 601 ohms (Wearite). Ebonite, wire, Systoflex, serews, gtc. . . !
1 Potentiometer, 400 ohms {Igranic, porcelain). Approximate cost, excluding cabinet, coils and dials, £10 10s.

So a In the  List of Parts ” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components
’ actually used by the designer and illustrated in the photographs of the instrument. Where the designer considers it
necessary that particular components should be used in preference to others, these components are mentioned in the article
itself. 1In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal
quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in
- the size of alternative components he may use.
i T

amplification of the stage when using the 1: I trang-
former described and illustrated.

been specially sent by the makers and stated to be
. average samples of those now on the market gave, on
" . careful measurement, the following figures for the voltage

Wavelength. Voltage Amplification.
' 250 metres 515 times :
300 500 ,,
400, - 494 .
500 ,,° . 460 ,
6oo -, 433

These figures are plotted as a curve in Fig. 4. They
were taken under such conditions that reverse reaction
due to the detector did not enter, so that in the receive
the amplification attained will be less. _Since, however,
these figures are chiefly of interest by virtue of the
comparison they provide with other measurements
of voltage amplification which have always been
taken under the same conditions, the impression
that they convey is strictly correct without taking

_ this factor into consideration or modifying them in
any way. |

This high amplification is only attained when a deter+
mined attack on dielectric losses in the tuned circuit is
made; for that reason the detector valve is decapped
so that both the losses due to the valve-base and those
due to the valve-holder are removed at one blow. If
a valve is already to hand, the base may be loosened
by a prolonged soaking in methylated spirit (about 48
hours is required). When the base is felt to be loose,
the wires leading to grid, plate and cathode pins ma
be cut where they come through the base, and the
tips of the heater-pins, to which their wires are sol-
dered, may be cut off with cutting pliers. After
straightening the wires, if it appears necessary to do
so, the base may be gently removed. Connection
is made to the five wires remaining by soldering, being
careful that the hot iron does not touch the glass. The

Fig. 5.—~Winding data of grid coils wound on 9-ribhed 3” ebonite

\ former. ' Medium-wave coll 70 turna 27142 Lifs. The four valve is supported in position, as shown in the photo-
coupling turns shown tapped are o o. .8.C. Each slot of . . . a1 a
P {be long—wave formar carries 35 turns of No. 32 D.8,C. graph, by a metal clip lined with' sponge rubber. Thig-
A 18
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is bolted to the under side of the base, the clip being
earthed to the metal screen through the bolt. The pre-
caution of earthing all metal parts, even to the cases of
the paper condensers, has been taken throughout the
set; in nearly every case the

Wireless
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in the transformer is altered to facilitate neutralising.
Inspection of the full circuit diagram will reveal the
fact that the switching from one wave-band to the other
has been arranged in such a way that, while high-fre-
quency losses may be introduced on the upper wave-band

fixing screws do this auto-
matically, though a spot of
solder has been added for
Juck at a few points. 8

6~y
With an

-
o

=

rising to over 500 times even

e

—

the extremely  effective

o

screening of the AC/S valve

amplification \
®
\

is not sufficient to provide

stability, and it has there-
fore been found necessary

freye

e

to introduce neutralisation.

3

Owing to the fact that the
scheme of neutralisation

sz

S T

=

—

adopted, which has the ad-

[ o oy«

vantage that it permits the

use of standard components,
does not provide a perfect
bridge, it was found neces-
sary to cut down all possible
sources of instability to the
minimum in order to ensure
that a Dbalance could be
found that will hold over the

whole tuning range. To

ensure, further, that the set-

ting of the neutralising con-

denser should not depend
on the magnitude or position
of the aerial, or on the length

of the loud speaker leads,
some care has been taken in
preventing the emergence of

high-frequency currents from
the compartment containing
the output valve. The pre-

cautions shown are com-
pletely effective in this
direction.

The design of the tuned
circuits for the upper wave-
band is something of a com-
promise. If any attempt is
made to reach the highest
attainable amplification, the

PRI —— = — =
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attenuation of side-bands
by sharp tuning becomes
great enough to spoil
quality  completely. If
losses are introduced into the coils to remove this effect,
selectivity becomes very poor before the side-bands are
The writers have not been able
to hit upon any compromise between these three con-
flicting factors that improves in any respect on the long—
wave transformers used in the ‘* New Kilo-Mag Four,”’

and both grid-coil and intervalve transformer are
‘* lifted *’ bodily from that set without alteration save
that the positioning of primary with respect to secondary

A v

Fig. 6.—H.F. intervalve transformers.
68 turns No. 40 D.S.C. ; secondary 68 turns 27 42 Litz ; neutralising coil, 1 turn No. 40 D.S.C. Lon
wave coils on 37, 9-ribbed e¢bonite former.

Sccondary 35 turns No. 32 D.S.C. per slot.

Medium-wave coils wound on 4, 8-ribhed former. Primary

Primary 4 sections each o( 35 turns of No 40 D.S %
Neutralising coil 6 turns No. 32 D.S.C

where they are welcomed rather than otherwise, on the
lower band no additional losses are involved. The
neutralising arrangements are such that no readjustment
of the neutralising condenser is required on changing
over from one wave-band to the other.

There are two volume-controls on the receiver; one
deals with the received signals before they are rectified,
and one after rectification. The former consists of a
means of varying the voltage applied to the screening
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«grid of the high-frequency valve, whereby the amplifica-
tion that it provides can be varied over very wide limits.
In this way it is possible to ensure that the detector

“valve is working under the best possible conditions, at
least whenever a station giving loud signals is being re-,
As the detector, when working at its- best, -
" gives rather too large an output for the last valve to

handle, a second volume control is advisable, and in
this receiver it takes the form of a variable resistance
‘shunted across the transformer primary, which results
in a slight increase of high notes in the output, thereby
counteracting any loss of side-bands that still remain
in the tuned circuits. By suitable adjustment of the
two' volume controls, signals of high quality may be had
from stations at varying distances. As an aid to
estimation of the strength of signals at the detector; a

P

*For & full discussion of this point see “ The Valve as an An‘ode
Bend Detector,” 7'he Wireless World, March 13th and 27th,
1929, pp. 279 and 326.
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milliammeter connected in its plate circuit is mounted
on the panel of the set so that the deflection produced
by tuning in a station may be read. It is not considered
necessary to have a meter in the plate circuit of the
output valve as an indicator of overloading because thiis
can quite well be detected by ear. '
1t is the high efficiency of the indirectly heated val\!e

- that has made it possible to employ a transformer in

its plate circuit in spite of the fact that it has an ampli-
fication factor of 35. As a result of its high amplification
factor, the detector requires to operate it a smaller signal
voltage than a corresponding battery-heated valve, and
this, combined with the small output that it has to give
to provide the last valve with all the signals it needs for
operating the loud speaker at full strength, makes up to -
a large extent for the fact that the amplification of the
single high-frequency stage does not quite come up to

_the standard of two ordinary stages, and renders not

unreasonable the comparison of the present receiver
with a 2-H.F. set of more usual design. S
(To be concluded.)

TRACING INSTABILITY.
Checking the Effect of Small Improvements. g

TT is by no means uncommon for a newly built
receiver embodying a high-frequency stage to insist
upon oscillating whenever the two circuits are

brought into tune with one another. If this instability

is due to one single cause it is generally casy enough to
trage, for one may try removing one possible cause after
another until the culprit is found. It is in cases where
the persistent oscillation is due to two or more separate
causes, each contributing its share to the instability,
that the task of eliminating the trouble and persuading
the receiver to behave properly offers the greatest diffi-
culty. :
Let us suppose, to take a very simple example, that
the instability is due to a failure of the screening boxes
to make good contact, this bad contact existing in three
separate places in the screening system. If the offend-
ing edges are held up into position one at a time there
are always two edges left making the bad contact, and
the improvement made by sealing up the one edge will
not be enough to render the set stable. If each of the
three edges are tried in turn it would be very easy, since
oscillation cannot be stopped by holding up any of them,
to conclude that the screening is guiltless, and that the

unwanted feed-back must have some other source. Much

time and ingenuity may then be spent in trying to
stabilise the set without success.

For such a task as this we want to be able to detect
the small lessening of the tendency- to oscillate that is
brought about by closing up the edges separately, so
that the contribution of each to the total of feed-back
may be estimated, or at least detected. One is then put
on the right track at once. '

The roughly quantitative estimation of the tendency
to oscillate may be made by connecting a grid-leak in
parallel with the first.tuned circuit as a damping resist-

= e e

ance, and finding by trial the lowest resistance that cah
be used without stabilising the set. With this in position
and the receiver just, and only just oscillating when
critically tuned, any lessening of feed-back brought
about by closing temporarily one of our hypothetical
bad joints can at once be detected by the cessation of
oscillation. The alteration made then becomes per-
manent, and a new value of damping resistance, which
will, of course, now be greater, is found, so that the
original condition of critical instability is again
attained. Closing up the second doubtful joéin once more .
stops oscillation, and once again the improvement is -
made permanent, so that a still larger resistance is needed
across the first tuned circuit to prevent oscillation. With
the third bad join closed it is found that the damping
resistance can be removed entirely without incurring
instability, and the problem is solved. .

This mode of procedure is, of course, as applicable
to instability arising from battery coupling or any other
source, and provides a means of systematic attack on
a difficulty which may well refuse to yield to less careful
methods.-—A. L. M. S. i

OOOC; l

OCEAN STOCKBROKING SPEED RECORD.;

A \NLY 2} minutes after a passenger on the White
@ Star liner Majestic had handed in a request for a
special stock quotation he received a reply from his
brokers in New York. This is one instance of the
efficiency of ocean stockbroking service on board the
White Star liner Magestic on her latest voyage from New
York to Southampton. Special Marconi equipment hag
been installed to provide the necessary facilities for thig
service without interfering with the normal wireless work
of the ship., - <y
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than its prototype, the L.S.5, but

ITH the increasing use of

&‘/ &/ valves capable of giving

greater and greater
power output from a valve ampli-
fier or radio receiver, the whole
question of valve output is coming
to be considered more and more
by the amateur. There is, unfor-
tunately, still a large section of the
public who have to consider the
most economical drain in current
they can obtain from their source
of anode supply, which is very
often a dry battery, and the unfot-
tunate valve manufacturer is still
being asked in many quarters to
provide a valve which will give a
considerable undistorted output,
with the condition laid down that
it shall take little current from the
H.T. battery.

As an intelligent interest in the
proper use of the source of high-
tension supply, in conjunction
with a suitable valve, is undoubt-
edly growing, a few notes on this
subject may be of use. The
whole idea of what a power valve
really is seems to be rapidly
changing, when we recollect that
only a few years ago the D.E.5
and its equivalent types were con-
sidered in this class and used for output purposes.

With the increasing use of loud speakers requiring
more and more current to operate them, it was soon
found that the normal anode current of the D.E.5 work-
ing under maximum conditions, namely, about 6 milli-
amps., was quite insufficient for the purpose. This led
to the introduction of a modification in the D.E.5 type
of valve by means of which a much larger current could
be drawn from the anode battery, but, unfortunately,
owing to the limited technique of valve design at that
period, the modification of the valve to provide more
anode current led also to a very big drop in the voltage
magnification obtainable, and a much bigger input to
the valve was now re-
quired. Such a valve as

Comparative

Undistorted

Obtainable
Output Valves.

from

By F. E. HENDERSON, AM.1 E.E!
(Of the G.EC. Technical Staff).

which again requires a very big
input,

In considering the choice of
power valves there arc two main
considerations which must be
borne in mind. The first is that
of electrical efficiency, or the
“ mutual conductance * ; and the
second that of the maximum per-
missible power handling capacity.
We have at present available
powcr valves which definitely fall
into one or other of these two
classes. In the first class the aim
is to provide the greatest possible
output in anode current without
the necessity for very large grid
swing, or input volts. Such valves
call for filaments of very high
thermal efficiency and electrodes
of close clearances, and when we
look back over a few years it is
remarkable what a tremendous in-
crease in efficiency has occurred.

The P.625 class is typical of this
new development, and shows a
mutual conductance of 2.5 milli-
amps. per volt compared with a
little less than 1.0 milliamp. per
volt for the D.E.5 valve, while
consuming the same filament
energy. An interesting chart showing the improvement
in overall efficiency of power valves in the 2-volt range
is shown in Fig. 4, and is indicative of the development
which has been taking place slowly in filament efficiency
and clectrode design.

It is, however, becoming more and more realised that
the chief requirement of the output valve in an amplifier
is its capability of producing a large undistorted A.C.
power output and incidentally dealing with a consider-
able heat dissipation at the anode. If we could combine
this property with that of high electrical efficiency, or
mutual conductance, we should have an ideal state of
affairs; but this is not always possible, as the require-
ments of high anode dissi-

Figures for
A.C. Energy
Typical
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Fig. 1.——Diagram showing comparative outputs from D.E.5 and
D.E.5A valves working at an anode voltage of 120,

developed  across  the
windings.
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Power Valve Output.— !
In considering the choice of a power output valve,
therefore, it is very important to be able to have some
idea of the ‘value of the A.C. watts it is capable.of
developing in the loud speaker circuit. This circuit will
be known as ‘‘ the load.”’ :
To pass the large current called for it is evident that
- the filament of the valve must be capable of a very

T T 1} -1 1 l l
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< FEAYGe | [ <l 2
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820“““/‘ W Y% N 777 N FOR Pg25 T |
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Fig. 2.—Showing the comparative outputs from D.E.5A, P.625A
and P.625 valves with working anode voltages respectively of
120, 180 and 250.

liberal electron emission. Owing to the high velocity
and large quantity of electrons which are continually

" being drawn to the anode, the latter will probably heat
up considerably, and when a large power valve is work-

- ing at its maximum capacity it is quite possible that the
heat generated at the anode may be sufficient to cause
it to become red hot. This circumstance calls for a
special design of the anode if it is not to become exces-
sively hot, with danger of meclting, and cfforts are also
made in many valves to design the anode in such a way
that its heat-dissipating properties are increased as much
as possible.

With the heating of the anode comes also the danger
of the liberation of occluded gas, and for this reason
such valves often require special precautions to be taken
in evacuation during manufacture and the provision of
filaments which will not only stand up to extremely
large and continuous electron emission but will be less
likely to be permanently destroyed by the liberation of
an exceedingly small quantity of gas in the valve during
operation.

Determination of Output.

Valves such as the L.5.6A class are now coming into
the market fitted with molybdenum anodes and very
carefully designed to include all the above precautions,
and the presence of such valves with a rated dissipation
of 25 watts at the anode is an indication of the trend
in this direction.

By simple application of Ohm’s Law we can arrive at
a very useful relation of the valve constdnts in conjunc-
tion.with the A.C. power developed in the load.

Assuming the following symbols :

Amplification factor of valves = m,

\Wﬂie@ﬂ@gg‘ o
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Valve impedance or A.C. resistance = R.. .
Impedance of load at a given frequency = Ry. -
Total grid swing in peak volts = E,. 4
E
Total grid swing in R.M.S. volts = —'=, ;
2y2 )
we can arrive at the following:
The current flowing through the load
o amplified voltage ;
total resistance of output circuit
mE, '
2y/2(R, + R,) .
Volts across load
= current X resistance ’
: mE,
=-—=——— X R ;
: 24/2(R; + R,) :
The power developed in the load
= current x voltage

m2E IR, __mEgR,
= (2v2? (R, +RJ)* =~ 8R.+ R,)?

Tt is usual to assume that with triode valves the best
efficiency conditions are those when the impedance of
the external load is twice that of the impedance, or
internal resistance of the valve in series with this load.
Under certain conditions this may be true, but it does
not always follow, as is explained later. '

From the above expression it will be seen that the
useful power developed in the loud speaker or external
load is directly proportional to the square of the valve
amplification factor, and increases with decrease of valve
impedance. It will thus be obvious why it is desirabld
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Fig. 3.—Comparative outputs from L.S.5A and L.S.6A valves
at an anode voltage of 400,

to have a valve of high ,mutual conductance, or
. m
ratio R, 5 .
It will also be seen that the power is proportional to
the square of the grid swing, and as this is a function,

of the anode voltage for a valve of given characteristics,
it is thus desirable to use as high an anode voltage as is|

A 22
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Power Valve Output.—
permitted by that class of valve if the maximum power
‘output is to be obtained.

To arrive at a useful indication of the undistorted
power output we can utilise the above expression in the
following manner : —

Consulting the anode current - anode volt character-
istic of the valve in question, we can determine the
negative grid bias which will give the anode current for
the anode voltage specified as the maximum permissible
for that particular valve by the makers. - Sometimes,
instead of maximum anode current for a given maximum

m R
Ra [ - ] ! 1 2
=106 | 1 DEP 240
1600 M ven0 18000
H I R||14,¢ |
| _!pE6l | |
1400 < Y300l < S 1 14000
4 1 ! ﬂ&i‘bb ! l
1200} N \N_¥DEP 240 2200
Dl | v
1 GON m
\\an | 170
1000} i 10000
- ﬁ }
800(—+ —{8000
| o,
- ~
| I DEP 215% Yo - 4 18000
800 | |_¥ 1 Ra 6250 \§ %
T +1-DE & 1T \qlo T
400t 1.—4}{»— s TR DEP 240-{4000
| DE6 a 4N ] Ra 2500_]
200l pep ga0l [T | | oo
Ra Rq 3000 T
RN , T
YEAR 1924 1925 1926 1927 1928
TYPE DE 6 DE 6 DEP 215, DEP 240 DEP 240
(IMPROVED . (IMPROVED)

Fig. 4.—lmprovement in two-voil power valve characteristics

is here shown as a chart. The remarkable rise in mutual

conductance is due to greater filament efficiency and attention

to electrode design,

anode voltage, the maximum permissible anode dissipa-
tion in watts is specified. If this is so, the desired anode
current can always be obtained by the expression :
watts dissipation

anode volts

Given this fixed point on the curve as a centre, it is
possible to draw a straight line to cut each grid voltage
curve; this line should be extended in the upward
direction as far as E,=o if the valve is to receive full
modulation—that is, maximum permissible grid swing.
This is, of course, assuming that no grid current com-
mences to flow until E, becomes positive. For absolute
distortionless output the swing of grid volts on the
negative side of the bias point should be exactly equal
to that on the positive side, and should give ‘rise to
exactly equal swings in anode current.

With very low impedance, low m valves, this is not
always so until the slope of the line drawn becomes

Anode current = x 10° milliampges.
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exceedingly flat, and even then anode distortion may
be present. The slope of this line represents the imped-
ance of the load (Ry), and this impedance should be
chosen so that the valve is delivering the maximum
power output with the minimum distortion allowable.

It is usually necessary to assume a small percentage
of distortion ; owing to the fact that opinions may vary
as to the amount of distortion permissible, it is impos-
sible to arrive at any hard-and-fast figure for the un-
distorted A.C. output for any valve. Such a figure must
necessarily be based on an assumption which may vary
in individual cases. With power valves, we cannot then
assume the Joad impedance twice that of the valve imped-
ance; with the minimum of anode distortion it will
usually be much higher than this figure, and as we reduce
the percentage of anode distortion the power output
from the valve will gradually diminish.

Although it will now be appreciated from the above that
actual figures to represent the undistorted output or A.C. °
power developed in the load cannot be taken as definite
in the same way as can the figures representing the static
characteristics of the valve, yet it may be useful for the
purpose of comparison to see how certain valves compare
with each other in respect of the output they can deliver.

The following table is therefore given, which is
intended merely to serve as a basis of comparison
between different classes of valve.

VALVES OPERATED AT MAXIMUM ANODE VOLTAGE.
(Figures for load impedances quoted are assumed for greatest undistoricd output.)

Load impedance Undistorted
Anode assumed, A.C. power
Type of Valve. voltage. Ohms. output,
D.E.P. 215 150 11,500 0.15 watts
D.E.P, 240 150 7,000 0.36 ,,
Po425 ... 150 5,000 0.26 ,,
P, 625A .. 180 2,600 0.80 ,,
P. 625 .. 250 4,800 0.86
L.S. A 400 9,150 2.53
L.S. 6A 400 4,600 65.14 ,,

The expression arrived at above cannot be used for
other than triode valves, that is, it would be quite unsuit-
able for estimating thc power output from a pentode
valve owing to the fact that for many reasons it is very
undesirable, and indeed dangerous, for the load imped-
ance to be twice that of the valve impedance if this is a
pentode. i

The whole subject of power output from pentode
valves is one which requires special treatment, and
cannot be dealt with here.

As the use of higher power valves is coming more and
more to the fore, it is possible that some of the above
remarks may be helpful to those who are considering
the use of such valves for the first time, and wish to .
operate them intelligently. ’

The New Company Law as it affects
(a) Private Companies, (b) Public Com-
panies. by H. W. Jordan. Showing the
principal changes in law occasioned by the

BOOKS RECEIVED.

Standards, Washington,
Price 5 cents.

D.C., U.S.A.

0000
Relotion of Radio Wave Propagation

Companies Act, 1929, which comes into
force on November 1st. Pp. 1064+ XIII,
Published by Jordan and Sons, Ltd., Lon-
don. Price 4s. post free, or, bound with
copy of the Act, 9s. post free.

Some

grams,
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Olbservations
Radio Fading, by T. Parkinson (Research
Paper No. 70). Pp.
Published by the Bureau of

to Disturbances in Terrestrial Magnetism,

.by 1. J. Wymore (Research Paper No.
76). Pp. 11, with 6 diagrams. Published
by the Burean of Standards, Washington,
D.C., U.S.A. Price 5 cents.

of Short-period
19, with 17 dia-
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NEW SCREEN-GRID VALVE.

The Mazda 215 S.G. Battery=heated Valve.

N the course of compiling the test report concerning
J:[ the new Mazda valves (now marketed by Ediswan)
and to which inclusion was given in last week’s issue,

it was realised that the superiority of certain of the
coming season’s valves over their predecessors repre-
sented an important advancement. More than the cus-
tomary examination has therefore becn considered worth
while in order that readers may the more appreciate
the significance of the new data and what the improved
characteristics will mean to them by way of giving better
set performance. We refer in particular to the 215S.G.

External Appearance.

Outwardly the valve looks much like any other screen-
grid valve, there being a terminal, conuected to the plate
of the valve, mounted on the top of the bulb on a small
metal boss. The screening grid is connected to the base
of the valve using the pin that in a triode is joined to
the plate. Just above the pinch there is visible a screen-
ing disc which is set horizontally and extends right
across the bulb. It bears on its edge a rim about three-
quarters of an inch deep, parallel to the glass of the bulb
and only just inside it. The disc, with its rim, carries
on within the valve the metallic screeniug that must
surround the tuned circuits in any receiver into which
it is built. Except for a comprchensive anode surround-
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Flg. 1.—~Anode current—grid volts characteristic curve 1 is taken
with 150v. on the anode and 60v, on the screen, while in curve 2
the voltages are respectively 110 and 50.
ing everything little could be seen through the * getter-
. ing *’ of the clectrodes.

The rated characteristics of the valve are as follows ; —
Filament volts and current, 2.0 v. and 0.15 amps.
Amplification factor, 300.
A.C, resistance, 270,000 ohms.
Mutual conductance, 1.11 milliamps. per volt.

€

Static Characteristics,

Apart from the fact that the makers were unduly pes-
simistic as to the filament current consumed, which
turned out to be only 0.125 ampere, or 20 per cent. better
than the official figures, the rated characteristics were
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Fig. 2.—Anode volts—anode current curve. Screen voits=60,

closcly adhered to by the valve examined. Under normal
opcerating conditions it was found that the mutual con-
ductance of the valve was I.1 milliamps. per volt, but
that both amplification factor and A.C. resistance were
a little higher than the rated values. There is no doubt
that by a litlle juggling with the operating voltages the
maker’s figures could be reproduced exactly, for both
amplification factor and A.C. resistance of a screen-grid
valve vary over enormous ranges as the anode and
screening-grid voltages are altered, though the mutual
conductance remains nearly constant throughout. Some
of the many possible curves are reproduced herewith,
from which further details may be cxtracted by those
who require them.  The normal working plate-current is
of the order of two to three milliamps. at 1 50 volts, while
the screening-grid takes something less than 1 milliamp.
at 6o volts. Taking into counsideration the high amplifi-
cation afforded by the valve, this consumption must be
regarded as very moderate indeed.

With anode and screen-grid voltages set at their usual®
values it was found that grid-current started at —o.1
volt, so that it is essential to use grid-hias with the valve,
though a very low value of bias will suffice. -

Amplification Attained.

Although the actual amplification attained at high-
frequency depends very much more on the tuned circuits
in use than on the valve itself, it was, nevertheless,

A 24
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New Screen-grid Valve.—
thought worth while to make a few measurements to
indicate the order of amplification to be anticipated with
tuned circuits of various types. The circuit employed
. for the purpose is shown in Fig. 3, particulars of the chief
components used being given below the diagram. All
measurements were made at approximately 300 metres,
and the anode voltage used was 150 throughout,
the screen-grid voltage being adjusted for maximum am-
plification with each tuned circuit. Throughout the series
it was found necessary to keep the screen-grid at a volt-
age in the immediate neighbourhood of 6o for best
results.

(1) Coil L (Fig. 3) of 68 turns of 27/42 Litz on 4in.
ribbed ebonite former ; detector (voltmeter) valve shunted
across the tuned circuit decapped to minimise dielectric
losses. Amplification, 188 times.

(2) Coil of 8o turns of 27/42z Litz on 3in. ribbed
ebonite former; detector valve still decapped. Ampli-
fication, 161 times.

(3) Coil as in (2), but valve-holder and valve-base
shunted across tuned circuit to represent; with the de-
capped valve, a valve with cap and holder, as usually
employed. Amplification, 131 times.

(4) Multi-layer coil (Gambrell B), with valve-holder
and base in position as before. Amplification, 59 times.

For all the measurements detailed above a grid-bias
of —1} volts was in use. With an amplification of the
order of those found the valve has to deal with a grid-
swing of less than a fifth of a volt in the most unfavour-
able case, so that it is quite unnecessary to bias it heavily
enough to permit it to accept a swing of threc volts.
As an indication of the increase.in amplification that can

Fig. 3.—Circuit used in measuring amplification at 300 metres. Vy,
Mazda 215 S.G. valve under test. V,, Decapped valve in Moullin
voltmeter measuring voltage across tuned circuit. H,F.C., Lewcos
High-frequency choke. C, 0:001 mfd. L, Tuning coils—see text.

be obtained by cutting the bias down to the minimum
figure that is still enough to prevent the flow of grid-

current, the measurement of amplification with coil (1)’

was repeated while using a bias of only —o.25 volt. The
figure attained was 215 times in place of the 188 times
originally recorded, an increase of nearly fifteen per cent.

A stage amplification of 215 times for this battery-

fed S.G. valve is the maximum that can be.

A 25
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obtained in a tuned anode circuit in which choke-
feed is employed, and can- only be had by those
who are willng to go to the limit
elimination of dielectric losses both in the tuned
circuits themselves and in the components connected to
them. If the tuned circuit following the valve feeds
a detector valve normally capped and inserted in a
standard type of holder the limit is set at about the
figure of 131 already given. It is further to be noticed
that it would be profitable to employ a transformer
in place of tuned anode when using a tuned circuit of
the very high dynamic resistance that is attained when
dielectric losses are climinated in the manner suggested ;
a sultable ratio would be about 1:1.25, obtained by
fitting a primary of about 54 turns to the coil described
under (1) above. With this transformer an amplifica-
tion of about 240 times might confidently be expected.

When the tuned circuits have higher losses, whether
these arise from the coil itself or from the unsuitable
nature of the diclectrics connected in parallel with it,
the dynamic resistance will be too low to make the
substitution of transformer-coupling for plain tuned
anode a paying proposition, and no appreciable increase
over the figure of 131 can be anticipated. It will be
noticed that this is barely more than half the amplifi-
cation that can be attained when dielectric losses are
reduced to a minimum. :

!

. Base Losses.
It is unquestionable that any valve which is intended
for use with high-frequency circuits should not intro-
duce any unnecessary damping 4nto them, so that it

.was thought worth while to make a cursory investiga- .

tion of the losses introduced into a tuned circuit by
connecting across it an unlighted 215 S.G. As it is
found that dielectric losses, whan expressed as a shunt
conductance, are nearly independent of wavelength, the
losses were measured at one wavelength only, 250
metres being chosen for the purpose.

It was found that the unlighted 215 S.G. introduced
into a tuned circuit losses which could be matched by
replacing the valve by a non-inductive grid leak of
590,000 ohms. Where thoroughly bad tuned circuits
are in usc this loss does not, perhaps, matter; but in
any receiver in which attempt has been made to wind
coils of low high-frequency resistance in the endeavour
to attain a high standard of sensitivity and selectivity
the damping effect of the valve-base will be very appre-
ciable indeed. The table that follows shows the result
on the dynamic resistance of a tuned circuit of con-
necting the valve in parallel with it. The effect of the
valve-holder is not included in these figures.

Dynamic Resistance with
Valve in parallel.

Dynamic Resistance of
uned Circuit alone.

(ohms.) (ohms.)
450,000 255,000
350,000 219,000
280,000 190,000
180,000 138,000
100,000 85,000

It is to be noticed that with a tuned circuit of 100,000
ohms dynamic resistance the connection of the valve
only reduces the value by some 15 per cent., while

in the:
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New Screen-grid Valve.—
the dynamic resistance of an ultra-low-loss circuit is
reduced to little more than half its proper value.
On removing the base of the valve and repeating
the measurement of losses it was found that the base
had been contributing nearly ninety per cent. of the
losses, the valve proper, without its cap, being equiva-
lent in its damping effect on a tuned circuit to a
resistance of a little under five megohms. It is perhaps
permissible to assume that when the valve is in full
production more care will be taken in choosing for the
base a material of good dielectric properties, and that
the unusually high losses introduced by the base of
‘the sample examined is not to be taken as typical.

Internal Screening.

The residual capacity between the grid and plate of
the 2155.G. is given as 0.005 micromicrofarad, which

implies that the screening is considerably more thorough
than is usual in screen-grid valves.! No attempt was
made to measure this capacity directly, but, instead, a
test of stability was made by connecting in plate and
grid circuits the lowest-loss tuned circuits that ‘were
available. At no point of the tuning range, which
extended down to 250 metres, was the combination
unstable. Recourse to calculation showed that with
the tuned circuits used, after making due allowance for
the damping of the input circuit by valve-base losses,
a residual capacity of about 0.006 micromicrofarad
would be required to. cause spontaneous oscillation. Ii
follows, therefore, that the internal screening of the
valve is of a very high order indeed, and it may safely
be used, so long as it is not decapped, with coils of
the highest efficiency.

!See ‘“ The Modern H.F. Valve,” The Wireless World, July
24th and 31st, 1929,

THE NEW BERNE LISTS,

We have veceived from the Inter-
national Bureau of the Telegraph Union
a complete set of the five volumes which
now constitute the ¢ Berne List.”” We
have alveady noticed Part I (Fixed and
Land Stations) in our issue of June 12th,
and in snbsequent numbers.

Part IT is the list of the stations per-
forming special sevvices, und is divided
into six sub-sections (A) Direction-find-
ing, (B) Beacons, (C) Time-signals, (D)
Meteorological, (E) Notices to Mariners,
(T Press Messages, (G) Medical Advice,
Calibrated Waves, etc. The stations are
grouped under their respective countries.
We think this section could be improved
and made easier for quick reference if
the titles of the sub-headings were
printed at the head of each page, as it
1s difficult to distinguish at a glance-sub-
section (D) from sub-section (E). This
part comprises 175 pages.

Part TII is a large volume of 876 puges,
giving a list of all ship stations. These
are conveniently arranged in alphabetical
order, and the particulars include the
call-signs, country, type of installation,
wavelengths, normal power and adminis-
tration or company responsible for the
operation of the wireless sets and the
rendering of the necessary accounts.

Part IV is a list of aircraft stations,

- arranged in order of their call-signs,

though we note that the five Swiss aero-
planes which head the list have not
adopted the proup of five letters speci-
fied in the Washington Convention. The
other particulars given include the
nationality, type of installation, wave-
lengths, nature of service, customary
route or home air port, and mark and

type of "aeroplane or airship. This list
is 46 pages in length.
Part V comprises the broadcasting

stations of the world, both those operated
by public corporations such as the
B.B.C., and the Radio Broadcasting Co.,
of New Zealand, and those owned by
private companies. We were somewhat
disappointed, however, in discovering

 TRANSMITTERS’ NOTES.

that, with a very few exceptions, the
short-wave stations are not included and
hope that these will follow in a later
supplement. The stations are arranged
under their respective countries, and the
particnlars include the call-signs, geo-
graphical positions, frequency and wave-
lengths, normal power, and name of
administration or company operating the
respective stations.

The prices of the respective parts, in-
cluding their monthly supplements, are :
Part I, fes. (Swiss) 7.50; Part II, fcs.
7.50; Part III, fes 12.00; Part IV, fes.
4.50; Part V, fes 4.50; and they may be
obtained from the Burean International
de I'Union Télégraphique, Berne, Swit-
zerland. The corresponding alphabetical
list of call-signs, which will comprise
those of all stations in the five lists, is
now in preparation .and will shortly be
issued, price fes. 6.40.

The subdivision of the list into five
parts is undoubtedly a great convenience,
as the previous editions containing all
stations had become unwieldv. We would
like to suggest the publication of a fur-
ther list comprising only stations trans-
mitting on wavelengths helow 100 metres,
but possibly the authorities do not con-
sider the expense of compiling such a list
would be justified by the demand.

cooo

General Note.

We are asked to stale that the German
amatenr D4QE is anXious to get into
tonch with English stations and to re-
ceive reports from this country. He is
generally working from 22.00 B.S.T. on-
wards on telephony and transmits on
about 42 metres. Reports -mav be sent
vie. Mr. A. Brown, 7, Stuuley Road,
Broughton Park Manchester.

KEW CALL-SIGNS AND STATIONS IDENTIFIED

G 5QY H. C.D. Hornsby, The Quarry, Cramlington,
Northumberland. R

@ 8GD S. H. Goodwin, 8, New Barns Ave., Common-
side East, Mitcham, Surrev. (Change
of acddress.)

G 6WH G. H. Wheatley, 5, Eliot Bank, Forest Hill,
S.E.23. (Change of address).

RUSSIAN CALL-SIGNS

We are indebted to Mr. A. Lambourne, 48, Bram-
shaw Road, Norcot, Reading. for the following list
of QRA’s in the 2nd Russian District :—

ET 2DA (ex 7ORB), M. Ryabov, Nijni Novgorod.
EU 2DB (ex 80R1B), M. Pavlov, Moscow.

EU 2DC (ex 81RB), M. Petropavlovskiv, Moscow.
EU2DD (ex 82RB), M. Homutov, Moscow.
EU 2DE (ex 88RB), M. Zorin, Kimrer.

EU 2DF (ex 93RB}, M. Gauhroan, Rubinsk.
EU 2DG (ex 97RB), M. Alckseevskiv, Voronej,
EU 2DH (ex 98RB), M. Roshchupkin, Voronej.
EU2DI (ex 99RD), M, Saltakov, Tambov.
EU 2DJ (ex 20RW), M. Starikov, Moscow.

EU 2DK (ex 21RW), M. Mehov, Moscow,
EU2DL (ex 22RW), M. Shishkav, Moscow.
EU 2DM {ex 23RW), M. Rjanicin, Moscow.
EU 2DN (ex 24RW), M. Shsenko, Moscow.

EU 2DO (ex 25RW), M. Volodin, Moscow.
EU2DP (ex 54RW), M, Fiyaksel, Nijni Novgorod.
EU 2DQ (ex 62RW), M. Raspletin, Rubinsk.

EU 2DR (ex 63RW), M. Pereverzev, Rubinsk.
EU2DS (ex 66RW), M. Katkov, Tver.

EU 2DT (ex 67RW), M. Lobanov, Rastvapino.
EU 2DU (ex 68RW), M. Evscev, Nijni Novgorod.
EU 2DV (ex 42RB), M. London, Moscow.

EU 2DW (ex GORIB), M. Osipov, Moscow.

EU 2DX M. Belov, Moscow.

EU 2DY ). Shenner, Moscow.

EU 2DZ M. Ivanov, Yaroslavl.

EU2EA M. Kurlev, Yaroslavl.

EU 2EB M. Shestakov, Tula,

EU2EC M. Surnikov, V. Volochek.

EU2ED M. Shatalov, Tula.

EU2EE M. D’astukov, Moscow.

EU2EF M. Uspenskiy, Moscow,

EU 2EG M. Nikanorov, Moscow.

EUREH M. Kucherenko Orel,

EUREI M. Shuhman, Orel,

EU 2EJ M. Parfenov, Orel.

EU2EK M. Pantcleyrionov, Voronej.

EU 2EL M. Romakin, Yarosiavl.

EU 2EM M. Kojevnikov, Yaroslavl.

EU 2EN M. Kojinkov, Khoroshevo, Moskgub.
EU2EQ M. Nazarov, ‘Tula.

EU 2EP M. Kurabdev, Tula.

EU 2EQ M. Krenkel, Moscow.

EU 2ER M. Fedoseev, Moscow.

EU 2ES M, Sorokov, Moscow. 2
EU2ET M. Shevdov, Moscow.

EU2EU M. Kojevnikov, Moscow.

EU 2EV M. Kalinin, Voronej.

EU 2EW M. Baydin, Moscow.

EU 2EX M. Kruglov, Der. N. Ersh. Yarostavsk Gub.
EU 2EY M. Bryanskiy, Tambov.

EU 2EZ M. Vinogradov, Serpukov.

EUFA M. Chmil, Kaluga.

EUFB M. Peychev, Moscow,
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Events of the Week in Brief Review.

THE SEASON RE-OPENS.

A wave of wireless enthusiasm 1is
reported ‘to be sweeping over the Don-
caster district. What Doncaster thinks
to-day, the world thiuks to-morrow.

0000

**THE FRIENDS OF WIRELESS."

An anunal prize of a mininmm value of
£65 has been [ounded by the Irench
organisation, ‘“ Les Amis de la T.8.F.,"
for the best theoretical or practical book
dealing with wireless.

000O0
PARIS INTERNATIONAL WIRELESS ~
SHOW.

The first International Wireless Show to
be held in Paris opens on Friday, Septem-
ber 27th, and will run for a fortnight.
During most of this period the Inter-
national Automobile Show will also be
holdiug sway in Faris, and it is hoped that
this event will bring foreign visitors to
the wireless show.

00QO0
NO SECOND-HAND GEAR FOR
STRASSBURG.

The report that Radio-Paris will shortly
elose down pending the installation of
more powerful equipment has given birth
to a bwrther rumour that the old equip-
ment will he reincorporated in the new
Strassburg station. This suggestion is
indignantly denied by local journals, who
doubt the veracity of the original renort
concerning Radio-Paris, contending that
the rejuvenation of this station has been
‘“in the air ” since 1926, and still shows
little sign of fulfilment.

0000
COMPROMISE IN CANADIAN
BROADCASTING ?

A combination of British and American
broadcasting wnethods will be the probable
recommendation of the Royal Com-
mission appointed by the Canadian
Government last year to enquire into the
ways and meuans of re-establishing Cana-
dian broadeasting on a sound basis.

It is Dbelieved that the Commission
favours the formation of a central
aunthority not unlike the B.B.C., but giv-
ing greater individual frecdown to stations
in view of the wide area 'to be covered.
It is also probable that the Cowmmission
will admit the principle of ‘* sponsored *
programmes, so that advertisers will
aungment the income received from lis-
teners' licences.

0000
B THE NEW LARCENY.

A street 1u [Ttrecht has been the scene
of a new form of radio robbery, according
to the French journal Fantasio. A resi-
dent who possessed a wireless set but mo
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aerial recently made a secret connection to
his neighbour’s autenna, thereafter sur-
prising his friends with the range and
excellence of reception,

The owner of the aerial has intimated
his intention of taking action in court, but
his case is not vegarded very optimistically
by his legal advisers.

o000
TELEPHONING TO MOOSE JAW.

On Sunday last, September 1st, the
Transatlantic telephone service was ex-
tended in Canada to Moose Jaw and

THE RUNNING COMMENTATOR.
Mr. Floyd Gibbons, with the portable
short-wave transmitter through which
he was able to describ2 the arrival of
the Graf Zeppelin at Lakehurst on
Thursday last after its world flight.
The account was broadcast by W2XAD
and relayed by B.B.C. stations.

Saskatoon, in the province of Saskatche-
wan. The service was extended to include
the Isle of Man, Belfast, and Dublin on
August 26th
o couo
I.E.E. WIRELESS SECTION.

The Institution of Electrical Engineers
announces that as no nominations have
been received from the general body of
members of the Wireless Section to fill
the vacancies which will occur on the

Section Committee on September 30th
next those members nominated by the
committee are clected.  The chairman of
the committee for 1929-1930 will be
Captain C. E. Kennedy-Purvis, R.N.
o000
CANADA GETTING BUSY.

According to w preliminary statement
issued by the Dominion Bureau of
Statistics at Ottawa, the production- of
complete radio sets, parts, and batteries
in Canada during 1928 reached a value of
$12,768,024, or 45 per cent. above the
total of $8,789,171 veported for 1927.

Qooo0
WHERE ONTARIO WINS.

Ontario leads the other Canadian pro-
vinces in the number of wireless receiving
licences issued.  Duving the fiscal year
ended March 3lst, 1929, Ontario headed
the list with 296,756, Quebec being second
with 49,812, In the north-west territories
111 persons took out licences.

0000
*KONEL."

Many uses are predicted for a new
metal known as ¢ Konel ”* which has been
developed by the Westinghouse Electric
and Manufacturing Company of America.
Originally prepared as a substitute for
platinum in the manufacture of filaments
for wireless valves, the new wetal has
been found to be harder to forge than steel
and {o be very tongh at high tem-
peraturves.

The Westinglouse Company states that
as a substitute for platinum, Konel is
already saving £50,000 monthly in the
manulacture of wireless valves, and that
the hfe of a Konel filament is approxi-
mately ten times longer than that of
others. Valves with the new filaments are
operated 175 degrees cooler than those
with platinum filument, but it is stated
that the emission remains the same,

o000
PRIZES FOR SET BUILDERS.

Cash prizes totalling about £200 are to
be awavded to successful wireless set
builders in conneclion with the Wireless
Exhibition to be held in Manchester in
October under the auspices of the Man-
chester Fvening C'hronicle.

A feature of the show will be demon-
strations on amateur-coustructed  sets.
Four classes of competition will be open
to amateur .craftsmen, as follows:
Class I, Three-stage Receiver for Distance
Reception ; Class IT, Three-stage Receiver
for Quality Reproduction; Class III,
Three-stage Daventry and Loecal Station
Receiver, and Class IV, High-frequency
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Unit. The value of the prizes will range
from twenty-five guineas to two guineas.
A schedule and entry form is being pre-
pared, and intending competitors should
make carly applicalion to the Wireless
Kditor, Manchestey EKreening Chronicle,
Withy Grove, Manccgeosger.

LECTURES ON A.C,

Lectures on alternating currents and
electrical oscillations, with their applica-
tion to wireless telegraphy and telephony,
are included in the winter syllabus of the
$%r John Cass Techmecal Institute, Jewry
Street, Aldgate, E.C. Full particulars
are available on application to the prin
cipal cooo

WEATHER CHARTS BY
FULTOGRAPH.

The Mecteorological Office of the Air
Ministry issues a request to owners of
picture receiving sets for copies of any
weather charts they may have received
since June 18th, when the experimental
transmission of weather aps from
Daventry 5XX by Fultograph process
was begun., The experiment is now about
to terminate.

The results which have been so far
received indicate that these maps can be
transmitted and  received satisfactorily
under normal conditions ai least as far
north as Glasgow and Dundee.

During the course of the transmissions
opportunity was taken, through the
courtesy of Wireless Fictures, Ltd. (in
co-uvperation with whom the charts were
being issued, to transmit a written in-
ference of the weather to be anticipated
from the chart which was simultaneously
transmitted.  The reception of this
written inference was just as satisfactory
as that of the chart.

A POPULAR DEUTSCHLANDER.

A new view of the Cologne broadcasting station

which relays Langenburg and can be heard nightly on 227 metres. The power is
4 kilowatts.

Gopies of the mups received at the fol-
lowing places, Cardington, Worthy Down,
Upper Heyford, Ramsgate, Streatley-on-
T'hames, Guernsey, Ashington, Taunton,
Bradford. Glasgow, and Leuchars—have
already been compared with the original
charts and found to be normally satis.
factory.  Copies of charts received at
places other thaun the above wounld be wel-
comed by the Director, Meteorologieal
Office,  Air Ministry, London, 'W.(C.2.
Afler examination they would, if desired,
he returned to the senders.

STOCKBROKING ON THE ATLANTIC.

successfully conducting stock exchange services at sea. This photograph, taken on the

U.8. liner Leviathan, shows the second operator receiving New York stock quotations

on a specially installed short-wave sct operating on wavelengths between 15 and
120 metres.

British, French and American liners are all

EIFFELL TOWER AT BAY.

In view of continued representations for
the suppression of the Kitfel Tower wire-
less station, the staff have produced a
spirited reply in the form of a vecord of
the station’s daily cutput. 1ransmissions
go out for uineteen hours each day between
1 am. and miduight and comprise 51
separate features, including concerts,
weather forecasts, meteorological informa-
tion for farmers, ** chats ** with ships at
sea  and aeroplanes in  flight, traffie
messages to North Africa, and Stock Ex-
change quotations. .

Five scparate wavelengths are em-
ployed, viz., 7.200 metres, 2,650 and 1,470
metres, aud 73.50 and 32.50 metres.

In the circumstances the idea of the
suppression  of FL is regarded as
" grotesque and ridiculous.”

o000

RECORD PUBLIC ADDRESS SYSTEM.

The B.B.C. arrangements for DLroad-
casting a runuing commeniary on the
Schneider Trophy Race in the Solent on
September 7th next have alfeady heen
described, but most listeners will also be
interested in tlhe plans made for what
will undoubtedly be the biggest public
address system ever employed.  Over two
hundred Marconiphone loud speakers will
be distributed at nineteen centres along
both shores of the Solent and on liners in
the roadstead, and through these it is ex-
pected that mnearly a million spectators
will be able to hear the B.B.C. rumning
commentary. which will be picked up on
standard receiving sets and raised to
enormous volume by power amplifiers.

To supply power to the loud speakers na
fewer thau 756 valves will be used, 694
of these heing of the super-power type.
The supply of high-tension current will
require 392 Exide Z0-volt H.T. batteries
and 168 large capacity 60-volt H.T. bat-
teries.  Over fifteen miles of wire will be
needed to connect the various batteries
amplifiers, and loud speakers,
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A Review of Manufacturers’ Recent Products.

“TEKADE* TRICKLE CHARGER.

The * Tekade” T..T. battery charger
in for test is intended for trickle
charging 2- and 4-volt accumulators from
the domestic ulternating current mains.
The model illustrated is for use on 200-
to 240-volt A.C. mains, but there are other

* Tekade '’ trickle charger for use on A.C.

mains. This model charges 2~ and 4-voit

batteries.

types available for 100- to 125-volt sup-
plies. Tests were made on a 240-volt 50-
cycle supply, the charging current being
0.32 amp. for a 2-volt cell and 0.3 amp. for
a 4.volt battery. Tt was noliced that
after the charger had been in use for about
half an hour the current fell to 0.25 amp.
and 0.27 amp. for the 2- and 4-volt bat-
teries respectively. This is probably due
to some slight change in the resistance of
the rectifier, since after this initial fall
the current was maintained at a steady
level.

The charger consists of a small trans-
former and a half-wave rectifier of the
“dry” type which the makers state will
give a charging rate of 0.25 amp, This
claim is substantiated by our tests.
There was no trace of overheating, the
rise in temperature being very slight after
a lengthy run. The device is perfectly
silent when in use.

The uanit js enclosed iv a metal case
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measuring 6in. X33 x2jin. A long silk-
covered twin cable terminating in an
adaptor is provided for attachment to the
lamp holder and two leads with plugs and
spade terminals are supplied for connect-
ing the accumulator.

Supplies are available from Dr. Nesper,
I.td., Colindale Avenne, Hendon, T.ondon,
N.W.9.: the price of the 2- and 4.volt
model being 29s. 6d. A unit for charging
2-. 4. and 6-volt batteries is available also;
the price.of this model is 38s. 6d.

¢ 9

IGRANIC-ELKON METAL
RECTIFIERS.

A wide range of these rectifiers are
available, including some small nnits for
use in L.T. battery chargers, and a high
voltage rectifier for incorporation in H.T.
battery eliminators. Two samples were
submltted for test, a model M16, rated to
give a D.C. (}uu*rmg current of 3 amps,
and u model E.B.H.. which is staled to
give an outpul of 60 mA.—rectified cur-
rent—at a potential suitable for most
broadcast receivers. Full-wave rectifica-
tion is allowed for in' both cases.

Model M 16 comprises 16 conples
arranged as a bridge type rectifier with 4
couples in each arm. Since the safe volt-

“IGRANIC—ELKON"
METAL RECTIFIER TYPE E.B.H]
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D.C. OUTPUT VOLTS

Voltage regulation on load ; the secondary
of the transformer gasve 200 + 200 volts
R.M.S.

age difference across each couple is of ths
order of 3.6 volts, the transformer should
not give a voltage in excess of 15 (R.M.S.).
A practical test showed that (he unit will
deliver 3 amperes of rectified current to a
6-volt accumulator without need of an ex-
ternal resistance, but a current-limiting
resistance must be used with 2- and 4-volt

!granlc-Elkon ‘“dry ’ rectifiers.
B.H. Is fitted with four base pins.

Model

cells. The amomt of reversed current is
surprisingly small, measurements showing
this to be less than 2 per cent. of the
forward current under normal workmg
conditions.

The E.B.H. unit is for use in plnce of
a thermionic type rectifier in H.T. battery
eliminators, and is accordingly fitted with
a base cap provided with pins for inser-
tion in a valve holder. The sample sub-
mitted for test was fitted with pins to fit
the American valve holders, but an ‘ddap.
tor can be obtained from the suppliers for
use in British type valve holders. This
vrit will withstand a voltage difference of
the order of 300 across each half of the
rectifier——although heing .« foll-wave vecti-
fier it is not arranged on the bridge prin-
ciple. The transformer nsed dulmg test
gave 200 volts R.MM.S. either side of the
centre tap only, but measurements were
made with this for the pnrpose of taking
the characteristics of the unit under nor-
mal working conditions. The output
voltage at different current loads is given
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on the graph; the unit being followed by
the usual network of smouthing circuits.
The rise in temperature during use is
comparable with that of a heavy duty
thermionic type of rectificer.

The suppliers are the Igranic Electrie
Co., Ltd., 149, Qucen Victoria Street,
London, E.C.4, and prices have been fixed
as follows : Model M 16, 29s., and Model
E.B.H., 37s. 6d.

coGCo

B.T.H. PICK-UP AND TONE ARM.

The B.T.I. pick-up is notable for
generous  cross-section of its permanent
magnet and the lightness of the rced. The
latter is only %in. in length and -is
mounted midway between the pole pieces
of the permanent magnet, thus producing
differential  variations of the flux sur-
rounding the pick-up coil. The latter is
mounted concentrically with the axis of
the reed. Damping is provided by rub-
her pads Loth at the pivol and the ex-
tremity of the reed. Nevertheless the
movement is not unduly restricted, and
reeord wear is absolutely negligible,

As a consequence of the light damping
and freedom of movement the natural
resonance of the reed is rather prominent.
By careful design. however, the mukers
have succeeded in raising this to 3,400
cycles, which happens to be within a
semi-tone of the top note of the piano.
For all practical purposes this may be
taken as the upper limit of the funda-
nmentals used in music, so that, as far as

Wireless
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fundamental notes are concerned, the
pick-up may be regarded us having a
rising characteristic which will tend to
correct deficiencies in the average ampli-
fier and loud speaker. As a result the
reproduction is unnsually brifliant by com
parison with the average pick.up.

There are no prominent resonances in

B.T.H. pick-up and tone arm,

the middle and lower registers, and the
undulations in the curve would not be
detected even by « trained car. Below 100
cycles the curve coutimes to rise, and
thus corrects for the restriction in ampii-
tude of the Jow notes in the average
record.

The general form of the curve is inde-
pendent of the type of needle used, but a
thick and heavy uveedle tends to reduce
the natural resonance by 400 or 500 cycles,
thus bringing it into the range of fre-
quencies in common use. For best results
the H.M.V * Hulf Tone ™ or similar type
of needle should be used.

The pick up is fitted to the tone arm by
means of a neaut two-contact plug and
socket through which electrical connection
is made to a twin flexible lead passing

B.T.H. GRAMOPHONE PICK-UP
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through the tone-arm pedestal. The tone
armn 18 spring-luaded to relieve some of
the weight of the pick-up, and friction is
reduced to a minimum by the use of a
ball-bearing swivel.  The movemert of
the arm is restricted by a neatly arranged
stop incorporated in the pedestal.

Without resorting to any form of link
motion it has been found possible, by
hending the tone arm and making iv ad-
justable for length, to reduce the needle
track error to within 3 per cent.

Constructional detaills of B.T.H. pick-up.

_Ful_l instructions. are provided for
aligning the tone arm, and the complcte
outfit, including a spring clip for the zone-

arm, is £2 5s.
Lcecee

BELLING-LEE WANDER PLUGS.

1t is regretted that the illustration of
this new plug, given on page 112 in our
issue of July 3lst last, does not show
clearly the nature of the prongs fitted.
As mentioned in the text, they are not
split pins, but assembled from {wo pieces
of hard deawn I} " section brass wire.

This opportunity will be taken to cor-
rect an error in the price of these. They
are now marketed at 3id. each.

ceoo
PRICE CORRECTIONS.

With reference 1o the Wautmel fixed
condensers reviewed on page 131 in our
issue of August 7th last the prices of
these should read as follows : —Values of
from 0.00004 to 0.0009 mfd. 1Is. 3d. each
with grid-leak clips, and ls. each pJain,
Other sizes cost 1s. 6d. each from 0.001
nifd. to 0.004 mfd., and 2s. 6d. each for
0.004 mfd. to 0.01 mfd.

The Loewe resistances mentioned on
pige 86 in our July 3lst issue are now
sold at Is. 6d. each and not 2s. 6d. as
stated.

crco

CHANGE OF ADDRESS.

The Epoch Radio Manulacturing Co.,
Ltd., 25, Lanrence Pouniney Lane, Lon-
don, E.C.4, have removed to more com-
modions premises at 3,  Farringdon
Avenue, Ludgate (ircus, London, E.(.4.
The 1elephone numbers will be (“entral
1971 and 1972,
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" THE NEON LAMP AS A STABILISER.

Practical Applications.

By S. O. PEARSON, B.Sc, A.M.LE.E,

(Concluded from page 202 of lasi week’s issue.)

useful load, represented by the plate currents of
all the valves preceding the output stage, is con-
nected in parallel with the neon lamp in the circuit-of
Fig. 4. We then have the equivalent circuit of Fig. 6.
Let E =voltage at eliminator output terminals.
V =reduced voltage applied to load.
I, =useful load current.
. =current taken by the neon lamp.
=I, +1I,=total current.
We then have V=E-IR as before
=E-(I,+1,)R.
But it has already been shown that the current I, taken
by the neon lamp is given by

V-e
= VoI35 g the particular lamp
2,500
tested, and so in this case
o V-135, . '
V—-E—(I,+7'5~OO—)R ........... ..-(3)

Knowing the eliminator voltage E, the, equation (3) .
_ enables us. to. find.the series resistance R that will- be .
" necessary to give any required voltage V at the load

terminals for the normal value of load current I,. For
instance, suppose that with a load current of 15 milli-
amps. we require a pressure of 155 volts at the ter-
minals, the eliminator voltage being 500: Then, sub-
stituting these values in equation (3) we get R=15,000
ohms. With this value of series resistance we see from
the curve of Fig. 5 that when the valve load is switched
off, i.e., when I, =0, the voltage increases from 155
to 186, and the current I, taken by the neon lamp, as

-shown by its characteristic curve (Fig. 2), increaseg

from 8.2 to 20.7 milliamps. That is to say, in drop-

R I
4 14

I 1

1, G

USEFUL
LOAD

fa— <

G

Fig. 6.—Equivale\nt circuit representing actual working conditions.

ping the useful load current by 15 milliamps., the lamp
current is increased by 12.5 milliamps., resulting in a
net change of only 2.5 milliamps. in the current drawn
from the eliminator; and so the voltage at the
eliminator terminals will be practically unchanged.
Conversely it can be shown in a similar manner that
any change in voltage at the eliminator output terminals
results in a relatively very small change of pressure

A 3I -

NOW we must consider what happens when the-

across the neon lamp and the load. in parallel with' it,
The neon lamp may thus be looked wupon as a sort of
trap which prevents voltage changes at either end of
the circuit from getting through io the other end, be=
sides limiting to a small figure the voltage changes across
the load itself.

The latter effect is very clearly shown by curve A
in Fig. 7, where the voltage at the load terminals is
plotted against the load current. The figures were ob-

500

|, 2
™ f‘(o’/\
) '90
400 <§'~ o
¥
«
%

300 :

200LWITH-NEG P
15000 0 |55

100

\,
R\

el e ! | N . ]
o : N A 1
5 10 15 20 25 .

VOLTAGE AT LOAD TERMINALS
7

LOAD CURRENT MILLIAMPERES

Fig, 7.—~Two curves which show the marked improvement intro-
duced by the inclusion of a neon lamp. R

tained by calculation from equation (3), rewritten in
a more convenient form, thus:
2,500 (E-I,R)+135 R
V=
2,500+ R

the series resistance being R=15,000 ohms and the
eliminator voltage 500. In order to emphasise the re-
markable effect of the lamp, curve B has been added
to show how the load voltage varies if the neon lamp
is omitted. The series resistance in this case is again
chosen to give 155 volts across the load with a current
of 15 milliamps., viz.:

00 —1I
R= 220055 _ 23,000 ohms,
0.015
Remarkable Voltage Regulation. -

It should be noted that when the load current is reduced
to zero the voltage builds up to 500, and that, although
at 15 milliamps. the pressure may be 155 volts, it falls-
to zero for a current of 21.7 milliamps. !

~ Comparing the two arrangements then as regards
voltage variation for a given change in current: (a)

“ b -

~
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The Neon Lamp as a Stabiliser.— 'r
with neon lamp in use and 15,000 ohms in series, g
current change of 1 milliamp. results in a .variation of
2.14 volts at the load; (b) without the neon lamp, but
with 23,000 ohms in series, a current variation of I
milliarhp. -is accompanied by a voltage change of 23+
nearly eleven. times as great!

Although the figures and results given above have
been obtained by calculation, they have been checked
by practical measurements which, without exception,
agreed very closely. - . |

Application to Normal Type of Receiver. .
Although the foregoing remarks and calculations

..apply to the particular case where the output valve

or valves require an anode voltage roughly twice as
great as that needed by the preceding valves, the
neon. lamp can be equally well applied to the more
common type of receiver where all the valves, except
perhaps the detector, operate with plate voltages of
the order of 160. In this case the series resistance
R, of Fig. 1 is dispensed with, the neon lamp being
connected directly across the eliminator output ter-

-minals as shown in Fig. 8.

‘The minimum voltage at which the current can be

- maintained through an ordinary neon lamp is not much"

less than 150, and therefore the system can only be
applied to those receivers in which the voltage at the

‘eliminator terminals does not fall below 150 with all

valves on, unless a special neon lamp capable of run-
ning on lower voltages can be procured. However, a
great many battery eliminators are designed to give
at least 150 volts when on normal full load, so that in
the majority of cases the arrangement can be used.

Order of Switching On.

It is common practice to switch on the valve filaments
first and then the ligh tension, but when a neon lamp
is nsed it is almost essential to switch on the H.T.
before the filament current; otherwise the probabilities
arc that the neon lamp will not light at all. Take as an
example a set requiring 160 volts on the plates of all
valves other than the detector, and drawing a current
of 15 milliamps. from the eliminator under ordinary con-
ditions. With such a set, if the filaments were switched
on before the high tension, the voltage at the output
terminals of the eliminator would never exceed 160, and

LF. AND H.F.
[ VALVES ¢
— Iy .1
" DETECTOR
+
ELIMINATORL T =

Fig. 8.—Application of neon lamp to eliminator and receiving set
working on moderate voltage where no series step—down resistance
is required.

a neon lamp with characteristics similar to the one con-
sidered above, connected in parallel, would not glow at
all, and no stabilising effect would be obtained. On the
vther hand, if the H.T. is switched on without the fila-

ments, the voltage across the eliminator terminals would
probably build up to a figire in excess of 200 -if no
neon lamp were present. With the neon lamp in cir-

. cuit, however, the glow would be established directly

the voltage reached the critical starting voltage for the
lamp. As shown by the characteristic. curve of the lamp

(Fig. 2), the glow will be maintained even' though the’

voltage fall considerably when the lamp lights up. The

[ | . g :
—T° -T° : l s - CEE
—o o= \ e
ELIMINATOR @ . @ &

]
49 |anp FILTER
L
Fig. 9.—Arrangement for establishing the glow in two or more
lamps in parallel where the resistance of the supply circuit is
high. The eliminator is switched on first, then S is closed, and
finally the fillaments are switched on.

I RECEIVER +

subsequent switching-on of the valve filaments and con-
sumption of plate current will result in only a slight
extra fall in voltage as explained above.

Two or More Neon Lamps in Parallel.
It would seem fairly obvious that for a particularly

. unstable set which refuses to be stabilised by a single

neon lamp, two lamps or more may be connected in
parallel across the circuit. However, it must be borne in
mind that the use of a neon lamp will only cure oscilla-
tion set up on account of the high resistance of the elim-
inator circuits and will not cure a badly designed re-
ceiver where the trouble is due to feed-back effects
within the amplifier itself. In theory the use of more
than one neon lamp in parallel is thoroughly sound
because it would have the same effect as connecting
two or more floating batteries of equal E.M.F. across
the circuit; but in practice it is not always a simple
matter to get more than one lamp to glow in a circuit
of this kind where the resistance is high. The reason
is that the critical starting voltage for each lamp is
not quite the same, and therefore as the-voltage builds
up after switching on, one of the lamps will suddenly
light up and, due to the resistance of the circuit, pull
the voltage down again before the remainder have a
chance to establish a glow.

Obtaining the Starting Voltage.

The difficulty can often be overcome, however, by
adopting the expedient of allowing a condenser of fairly
large capacity to be charged up to a voltage well above
the critical starting voltage of the most obstinate lamp,
the' lamps being temporarily disconnected as shown in
Fig. 9 by the switch S. Fortunately the necessary con-
denser is already provided in the filter circuit, across the
output terminals of the eliminator. The eliminator is
first switched on with the isolating switch S open and fila-
ments off ; then, after a second or so, S is'closed and
all lamps should light. If not, the capacity of C is
too small or the no-load voltage of the eliminator is
insufficient. The latter can be checked by testing the
lamps one at a time, the remainder being removed from
their sockets.
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By Our Special Correspondent.

Brookman’s Park Gets Busy.—Fire Drill at H.Q.—Controversial Talks.

Enter the Regional Scheme.

Monday, Seplemher 16th, is the date
definitely decided upon by the B.B.C.
for the first publicly aunounced trans-
missions from the new London Regional
station at Brookman’s Park. This is
two days later than the date I ventured
to suggest in The Wireless World of
August 14th,

To split hairs, it may be more accu-
rate to say that the inauguval pro-
gramme will go out on September 17th,
the transmission beginning at 00.00
B.S.I. on that date; but wo doubt
Savoy Hill considers that homage is due
to G.M.T.

ocoo
A Four Weeks’ Change-over.

Strting off with an aerial power of
20 kW., London Regional will operate
for one howr nightly, from miduight to
1 a.m.. during a period of a fortnight
from September 16th. During the fol-
lowing fortnight it will transnmt the
normal  programmes from about 10.30
p.m. onwards, the exact time depending
uvpon the occurrence of a suilable inter-
val  between  programme  items.  The
waveleagth will be the same as 2LOs,
viz., 356.3 metves.

At the end of four weeks, ie., on
October 14th, the new station will take
over cntirely from the existing Oxford
Street transmitter, which will then close
down,

o000
Troubles Anticipated.
Bouble transmissions from Brookman’s

Park must nol be expected, I learn,
until  Pecember, when the engineers

have satisfed themselves that the single
wavelength working is a success.

Two froitful causes of complaint are
likely to arise duving the next monih or
two. In the first place, crystal users
in the neighbourhood of Oxford Street
who have been absorbing 2LO morning,
noon and night without the slightest
difficulty, will expericnce an aching
void after October 14th. To cousole
them, the B.B.C. has prepared a special
tonic-talk pamphlet, available on request,

which shows that, provided one’s aerial.

is readjusted, there need be no occa-
sion for such morbid ditties as I
dreamt I dwelt at Mavrble Arch.”
en00 .
Alternative Programmes.
A secomd chorus of complaint is ex-
pected from North London listeners.
who may experience difficulty in separat-
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ing 5GB from the Lomdon Regional.
Except in cases where unusually selec-
tive sets are employed, it is to be feared
that dwellers on the northerr heights
may have to forgo an undisturbed
alternative programme until Brookman’s
Park sends out its twin transmissions.
ogeCo
¢ Qutside »* Broadcast.

Klaxou horns proclaimed a new form
of *“ Surprise Item’ on Wednesday
last, when Savoy Hill held its first full
dress fire drill. Within three minutes
of the alarm, artistes, visitors. and all
members of the staff found their way
into the street, where they waited. self-
conscious and hatless, until bidden to

FUTURE FEATURES.

London and Daventry.
SEPTEMBER 11TH.—Running Commentary on
the St. Leger.
SEPTEMBER  12TH.—' Synirrel’s (‘age.”
SEPTEMBER 1JTIL.—A  Military Band Con-
cert.
Daventry Exp. (5GB).
SEPTEMBER 8TH.—A Military Band Pro-
gramme.
SEPTEMBER 11TH.—*‘ Squirrel’s Cage.”
SEPTEMBER 13T1.—°" Romance Unfimited.”
@ maleh-nuiking medley by Dorothy
Eaves,
SEPTEMBER 14TH.—Programme of Stdents’
Songs.
Cardiff.
SEPTEMBER 11TH.—\ Welh Programime.

Manchester.

SEPTEMBER OTH. - -Songs that Mude History.
Newcastle.

SEPTEMBER 12TH.—An Iri-ii Programme.

Glasgow.
SEPTEMBER 0TH.—A Seotlish Concert.
Aherdeen.
SEPTEMBRER  10TH.--* The  Grenadier,” a
play by George Reston Malloch.
Belfast.

SEPTEMBER  14TH.—Programnie of
Favourites.

Oid

return by the whistle of Mr. Riley, the
B.B.C.’s fire chief.
It is a pity. I think, that this *‘ Out-

* side Broadcast” was not included in
the programmes. The silence of the
deserted studio would bave been most
impressive.
[altalie Jie]
Relays from Geneva
To.-morrow (Thursday) will in-

augurate the first of a series of four

important  weekly talks relayed to
British listeners from the studio of
Radio Généve, in which notable per-

sonalities at the League of Nations

_Assembly will give their impressions of

the work carried out at Geneva. The

speaker to-morrow will be the Rt. Hon.
Avthur  Heuderson; other speukers in
the series will be Mrs. M. A. Hamilton,
M.P., Prof. P. J. Buaker, M.P., and
Viscount Cecil. I believe, also, that
there is a possibility that the Prime
Minister may find an opportunity to talk
to British listeners from Geneva.

500
«“@iants’’ in the Stadio.

The last vestige of the ban on con-
troversy seems to have vanished with the
inclusion in the prograwmmes at the end
of Septemhber of a new series of talks
to be given at 9.15 on Monday evenings
by some of the most original thinkers

of the day. These will includz M.
H. G. Wells, Mr. George DBernard
Shaw, Dean Inge, Sir Oliver Lodge,

and Prof. J. B. 8. Haldane. The talks
will bhear the title *‘ Points of View,”
and it is understood that each speaker
will give a candid account of his own
philosophy of life in peneral, with
possible excursions into the philosophies
of other people,

In a typically Shavian letter to Savoy
Hill, *“G. B. 8.” has agreed to speak
if he is allowed to say just what he
Likes !

cceo
More National Lectures.

The Lord Chief Justice, the Rt. Hon.
Lord Hewart, N.C.L., LL.D.; is among
the eminent authorities who have con.
seuted to broadcast National Lectures
during the coming winter. The other
lecturers will he the Master of Trinity,
Sir J. J. Thomson, O.M., D.Sec..
F.R.5., and Professor (i. M. Trevelyan,
C.B.E.,, Litt.D.

The dates and subjects are =as
follows :—
November 18th.—Prof,  Trevelyan:

*The Historical Aspect of the Union of
England and Scotland, 17077

January  27th.—Sir J. J. Thomson :
“ Tendencies of Recent Investigations
in the Field of Physics.”

March 24th.—-Lovd Hewart: ‘ Law,
Ethics and Legislation.”
0200
“Prom ” Broadcasts.
During  Seplember, Promenade Con-

certs will be relayed from Queen’s Hall
on the following dates :-—

2L0, 5XX and other stations: Sep-
tember 5th, Tth, 9th, 11th, 13th, 17th,
20th, 23vd. aund 26th. 5GIB : September
4th, 6th, 10th. 12th, 14th, 16th, 18th,
21st, 24th, 25th, and 27th.



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

AMATEUR STATUS..

8ir,—As a transmitter since the days of Writtle and one of
the original members of the T. and R. Society, I would like
heartily to endorse Mr. J. Ashton Cooper’s remarks.

I think there are a number of transmitters in tlis country
who do not realise that the Postmaster-General will under no
circmnstances grant transmitting privileges for amusement pur-
poses. That being so, if we wish to retuin our licences we must
treat them as a means of pursuing a scientific hobby.

The success or otherwise ot the R.S.G.B., as n any other
sociely, depends entirely on the efforts of its individual mem-
bers. We elect our committee, also our area oflicials to look
after the provinces. If they are not doing their work sutisfac-
torily, we can turn them out at the next anmuual meeting.

I am afraid that the root of a lot of the trouble is that too
If all the members of the
R.5.G.B. would only get together and show sonie interest in
the condnct und welfure of the Society, and air their grievances,
if there be any, and take the trouble to elect the committee
members they realiy want, the R.8.G.B. could satisfy any
reasonably minded member, and, what is more, the Society has
the added advantage of being already respected by the Post
Office othicials.

Now theu, you fellows, let us have a little of the coustructive
criticism and less of the destructive!

Iiford, London. J. W. COVENEY.,

8ir,—Having read your editorial in the issue of August 2lst,
and also the letters appearing under correspondence, I would like
to avail myself again of your correspondence columns.

First, let me say, regarding your editorial, that I quite agree
that it is impossible for a journal such as yours to take sides
with any onc society, yet I still consider that nndue prominence
was allowed to anti-R.S.G.B. bodies, e.g., the (C.G. and the
A.B.R.S., to rush into print with statements which have abso-
lutely no foundation in fact. :

Regarding the C.G., it is a very well-known fact that the
reason for their very strong bias against the Radio Society is that
they do not have the same privileges as the membership, it
apparently being their idea that, whilst not paying the sub-
scription due from a  member, they should, nevertheless, be
allowed to partake of the benefits of such membership.

Therefore it is, I think, safa to assume that very little eredence
will he attached to their statements.

With the A.B.R.S., however, the situation is very different, as
here we have one society definitely attacking unother through the
columns of a journal and seeking to attach to itself the credit
which rightly belongs to another.

Mr. Kemp, in his letter, tells us of what the A.B.R.S. has
done for the amateur. Well, what has it done? I would
submit that the answer is: Nothing, except talk.

As an offset to this, let us look at the record of the R.S.(:.B.
Let a trausmitter look at his licence ; le is allowed definite bands
of waves; this is due to persistent effort on the part of the
R.S.G.B. 'The 80-metre band is, I know, more or less closed,
but in this case it is hecanse of a definite stand by the P.M.G.,
and not, as suggested by the C.G., that the R.S.G.B. has * re-
served * it for the use of members.

Again, take the greater measure of freedom in the matter of

personal messages, and also the permission to use the word
“test”’ as a general call.

Who obtained these privileges? Again, the R.S.G.B.; and,
furthermore, I can state, from personal experience, that no
stone will be left nnturued in the continued efforts of the
Society towards the helping of the cause of amatenr radio.

“ome people may say that the above are very small matters;

‘that is as may be, but, nevertheless, they are steps in the right

direction, and are more than any other society can claim to have
done, and these are ouly illustrations from many similar efforts.

No, Mr. Editor, the tronble is not with the R.S.(4.B.; it is
stihll ready, and competent to lead, but obviously it is an
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uphill task when there are bodies,” with an axe to grind, who ave
constantly doing their utmost to injure, and hinder, the work
that the society is trying to do,

In conclusion, I would suggest that the amateurs of this
country will, it they back it up, find that the Radio Society of
Great Britain is, and always will be, ready to give of its best
to the cause of amateur 1adio. )

Croydon. CLEMENCE 8. BRADLEY.

Sir,—Having read various correspondence on.amateur status,
I should like to comment upon the same from a fair and square
view,

Many of the comments have been hurled at the R.5.G.B., and
I do not think it is quite the game to blame the officials for not
being in a position to grant or to stick ont for more, or a better
shure of the ether. In some respects the position is far better
than it was in 1927, and, as the R.8.G.B. advised its members,
let us show thiem that the amateur can still, apart from the re-
strictivns, come out on top.

We must not forget that the condition of the ether practically
forced these restvictions, and many experimenters were forced
to apply for other frequeucies, due to the amount of (Q.R.M.
on other waves. If anyhody is granted a permit without any-
thing heing known of the applicant’s experience, and the
R.5.G.B. supports such application, I am afraid the Postmaster-
General would fail very soon to recognise the R.S.G.B. in any
way.

1 have always applied direct to the P.M.G., and I am sure
that, provided you can satisfy Lhim_ as to your abilities and your
requests are reasouahle, he will grant them. )

So why blame the R.S.Gc.B. Let us make the best of a bad
job and see what 1930 will bring. W. WICKS.

Hayes, Middlesex.

THE RADIO SHOW AND EXPERIMENTAL MODELS.

8ir,~Doubtless at this time the majority of manufacturars are
concentrating their cnergies in perfecting their 1930 components,
I wonld urge on them ‘the futility of exhibiting these at the
show in an experimental state, and would assure them that
consideruble amnoyance results through exhibiting components
that cannot possibly be supplied to the public for three or four
months. If the iden is only to see if the article catches the public
fancy, then T would advise the manufacturers te give up wireless
and enter the toy trade.

Experimenters may favour a particular make, but they cer.
tainly are not subject to fancy. They know by experience that
such a make is relinble and efficient and at any rate equal to
others at the price. 1f a Lelter component is available, however,
at the same price, they will buy it. It is useless to show an
article with bad characteristics and expect the public
to buy it because it is put in a highly coloured box
ornamented with pink parabolas. If it is a good firm, and
characteristics are not issued, the public buy one or two, find
out their mistake, and then—exit the firm's reputation. Eeyond
the fact thut the anticipated furore is not created, the sale of
other components suffers also.

As for the other class of manufacturer, be who cannot supply
the demund, it is unfortunately true that the components he
markets are of really good quality. Indeed, some experimenters
would manage with old components for weeks on end :n the
hope of obtaining ultimately the particular article they favoured.
Tt is up to the manufacturers, who assumedly know the value of
their goods, to obtain a large enongh stock of them before the
article is put on the market. ~Summer is a slack season, and there
is not a reason why they should wait until after the exhibition
and then say that it is impossible to increase their staff to deal
V\}rliplx a temporary rush. Surely they have sense enough to see
this.

Further, to concentrate on the export demand is not fair to
home trade. Will they realise this in good time?

Shortlands, Kent. HUGH A. RAMPTON.
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The Service is subject to the rules of the Department, which are printed below;

be strictly enforced, in

the interest of readers themselves.

these must

A selection of queries of general

interest is deall with below, in some cases at grealer length than would be possible in a letler.

The Aerial as a Stabiliser.

My “ Everymar Four” set worked well
on a full sized outside aerial, but now
that I huve moved into a flut, and con-
sequently use a short wside aerial, 1
find 1t 1mpossible to recerve any trans-
mission other than the local, for the
reason that sel f oscillution 15 produced
when the two circuits are brought into
tune. Is the set suitable fur use with
my present type of aertal, and, 1} 80,
can you suggest the cuause of in&ta-
bility ? S. E. F.

We expect that the IL.F. valve was
fairiy close to the oscillation point when
the damping cffect of a full sized aerial
was applied, and that its present insla-
bility was entirely due to the removal of
this load, ‘The design of the set is such

that it should be perfectly stable with a

very short aerial, or even with no aerial

at all, and consequently you should pay
cureful attention to the neutralising cir-
cuit, the disposition and wiring of the
coils, and to the cffectiveness of inter-
stage screening.  Before beginning to
overimul the set, it would be as well to
assure yourself that the aerial Jead.in wire
does not pass in close proximity to the

H.F. transformer, or, indeed, to the out-

put end of the set.

ouvoo
A 2-H.F. “Everyman Four.”

Will you plevse say if it is possible to add
a second stage of I1.F. emplification
to the origined ** Everyman Four’® re-
ceirer, and, if 8o, yive me a few hints
as to how it can be done?

S. 8. M.

Speaking from a strictly practical point
of view, our arswer must be that it is
impossible to add a second high-efficiency
H.F. amplifying valve It would be ohvi-
ously incorrect to say that the required
alteratim could not be made by rebuilding
the H.I". side of the set, but to do this
sucecessfully would involve sunch drastic
alterations that the remodelled receiver
would lLear little resemblince to the

A 35

original.  Vastly more cotuplete screening
and decoupling 15 necessary when one is
aiming aut an overall gain of perhaps 1,000
as comp-red with about forty times, and,
in particular, specinl care has to be taken
to avoid interaction between the input and
output ends of the sef.
G §68 8
Two Volts from a Six-volt Accumulator.
Can you qire the solution of my problem?
On reconnecting my siz-volt accumu-
lator on its return from the charging
station, siynals could not he obtained,
and on making voltaye measurements
it was found that the battery had
dropped to abont tiro volts. Although
the cells are hy no means new, they
all appear to be in good condition,
and, strunge to suy, each individual
cell shows a reading of two volts.
K. M.
We can ounly conclude that, after your
battery was charged, the inter-cell con-
necting straps were removed for cleaning
purposes, and that they were afterwards
incorrectly replaced, with the result that

RULLES,

(1.} Oxly onc ques.ton (which mus! deal with
a single specific point) can be answered. Lelters
must be concisely worded und heuded ‘* Ixfor-
mation Department.””

(2.) Queries munst be writlten on (ne side of
the _aper, and diagroms drawn on a separale
sheet. oo sclf-cddressed stumped envelope must
be c:.closcd for posiul reply.

(3.) Destg.s or circwit Ciagrams for complete
receivers cannol le given . under present-day
condilions ‘ustice cannol he done {) questions

1 this Lrind i the cowrse of « letler,

(4.) P.aclical wiring plans can wt be su)yplied
or considered.

(5,) Designs jor components such as L.F.
chokes, poawer (ransformers, elc., cannol be
supplicd.

(6.) Queries orising from the co. struction or
operation of receivers munst be confined to co .-
structionr:l sels described in " The 1 ireless
World * or to stundard manujacturers’ rezeivers.

Readers desiring  information on  malters
beyond the scope of the Injormation Depart-
ment are inyted to submit swgestions regar ‘ing
subjects 1o be treated in julure wrticles or
parayrayhs,

one cell 1s in opposition. Admittedly, the
great majority of batteries arc connected
in such a way that it is impossible to make
this mistake, but we have seen groups of
cells arranged in such a way that it might
ceeur.
cooco
Tuned Ancde versus Tuned Transformer.
I have reard a recent article in your journal
entitled ** I'he Modern H.F. Valve,”
and have come to the conclusion that
an  II.F. transformer 13 «lways
superior to the tuned anode arrange-
ment as reyurds stage amplification.
Am 1 7right in this assumption, or i8
there a condition in which “T.4.”
s superior to * L. 1.1."7
M. W. M.
Your statement may, generally speaking,
be considered as correct enough, provided
the ordinary tuned anode coupling is used,
but it must be modified where the anode
coil is tapped for the plate connection.
A tuned anode coupling is theoretically
equivalent to a 1:1 transformer, and
this ratio only affords the greatest pos-
sible stage gain wlen the dynamic re-
sistance of the tuning coil is equal to the
A.C. resistance of the valve. A coil can
easily be wound in which the dynamic
resistance is of the order of 250,000 ohms :
it can therefore be seen that with a triode
having ab A.C. resistance of some 30,000
ohms the tuned anode arrangement would
give very poor amplification. With a
screened valve if the A.C. resistance hap-
pens to equal the dynamic resistance of
the tuning coil the tuned anode
coupling is actually a little superior,
as far as amplification is concerned, to
the 1:1 transformer, as coupling losses
between the primary and secondary wind-
ings are avoided. Isolation of the de-
tector grid circuit from L.I7. impulses and
considerations of selectivity have gener-
ally rendered it expedient to forgo a small
percentage of the amplification and use a
double-wound transformer with a step.uy
ratio with screen-grid valves.



Larger Condenser Wanted.

For temporary use, 1 huce made up a det.-
L.F. set with a commercial double-
range tuning coil.  The receiver did
not rench the wavelength of 5GB,
although the stations at the lower end
of the broadeust waveband could be
tuned in,; accordingly, I added turns
to the grid coill. With this alteration
5G'B can be received but the minimiun
wavelenyth seems to be unduly high.
Can you tell me what is 1’u‘rrmg/?F

In the first place, we would say that
your tuner is almosk certainly designed
for a variable condenser of 0.0005 mfd.;
it is safe to hazard a guess that you are
using a considerably smaller capacity, and
we would advise yon to make a change.

Should you prefer to retain your pre-
sent tuning capacity, it will be necessary
to experiment with the number of added
turns; unless incidental capacity across
the grid circuit is exceptionally high, it
should be possible to arrive at an in.
duetance value that will enable you to
cover the normal medium waveband with

a 0.0003 mfd. condenser.

coco

Where Free Grid Bias Fails.

My set 13 the original ** Fcerymaa Four,”
in_which a two-volt detector is used
with six-volt valves in the remainimg
positions. I am thinking of substi-
tuting @ modern low {mpedance ““ D'
valve for the qresent detector, and
should like to know what filument
resistances to use for the free grid bias
scheme. J. D.

The plan of obtaining grid bias volt-
age from the L. T, battery is hardly applic-
able when the set is modified as you sug-
gest; the maximum obtainable bias
voltage will not be greatly in excess of
four volts, and this will be insufficient for
a low impedance unode bend detector un-
less the H.T". pressuvc 1s reduced to some-
thing considerably below the optimum
value.

For use with this particular set, it is
unlikely that the newer type of valve will
cenfer any very olivions benefits, but if
you wish to use it, it will be necessary to

modify the receiver by abandoning the .

free bias scheme, and making arrange-
nments to apply the necessary pressure to
the grid from a dry battery—cither a
separate unit or (preferably through a de-
coupling resistance) from the battery feed-
ing the L.F. grids.

(e IR e ]

Momentary Oscillation.

My fourvdlve set, fed from an H.T.
. eliminator, gives quite satisfactory
resulte, but I wnotice that when
switching off the filaments a ehrill
whistle, of momentary duration, is
produced in the lond speaker. Can
you tell wme the cause of this, and
will you alzo say where it suggests

that something is wrong? P. C. L.
It is difficult to make a definite state-
ment as to the cause of this effect, but
the following explanation is at
plausible, and in more than one instance
has been proved to be correct. In the
average receiver the ontput valve con-
sumes more anode current than do all

least

- Wireless
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the others put together, and, moreover,
its filament is generally of a type which
tends to cool more quickly on switching
off than do those of the remaining valves.
When the L.T. supply is interrupted
consumption of current in the output
anode circuit will fall off very quickly,
and there will be a sndden rise of volt-
age on the anodes of the earlier valves.
If this state of affairs is reached while
their filuments are still hot enough to
emit freely, it is quite likely that self-
oscillation will be produced, although the

set may, with normal anode voltages, be

reasonably stable. .

Regarding the second part of your
question, we do not think that the effect
described is an indication that anything
is radically wrong, but it seems probable
that there is at any rate some slight
tendency towards instability, and it might
be well to see if it is not possible to
improve the effectiveness of your shield-
ing and decouplinég: deg'ices.

€ 0

* Kilo-Mag ** Pick-up Connections.
Will you please suggest a method of con-
necting a pick-up to-the “ New Kilo-

Mag Four® set—provided, of course, .

that the receiver ig suitable for this
addition? M. V. PR,

In common with all other receivers hav-

ing a detector followed by a single L.F.

amplifier, this set can easily be modified

for gramoplione work, but care must be

‘taken to choose a pick-up sufticiently sensi-

SWITCH

PICK-UP

Fig. 1. — How to insert a gramophone
pick-up in the detector grid circuit of the
* New Kilo-Mag Four.”

tive to give an adequate output when fol-
lowed by two amplifying stages—the maxi-
mum possible with sets of this type. As
you will have gathered from a recent
article dealing with commercial pick.ups,
a large number of units satisfy this re-

" quirement.

A suitable method of connection is
shown in Fig. 1, from which you will see
that a single-pole change.over switch is re-
quired : this component may he mounted
through the base board and controlled
through a push rod. An extra tapping on
the grid bias battery, giving about half
the voltage needed for detection; will bhe
required for the valve normally perform-
ing the function of a rectifier when it is
converted into a first-stage amplifier,

. chosen,

‘SEPTEMBER 4th, 1929.

" Testing Made Easy. .

I Rave. just compieted rather an ambitious

set, with two H.F. stages, detector,,
and two L.F. magnifiers. The res
ceiver is supplied with anode current
through an eliminator, and I am sorry
lo say that preliminary tests seem toi
indicate that both H.F.and L.F. sides
of the set are lacking in stability. If
necessary, [ can borrow a battery of
H.T. accumdators for testing pur-
p08¢8. Do you think that their use
world be of any advantage {as com-!

pured with an  eliminator) when
searching for the fawlt or faults?
N. P. H.

The golden rule in fault-finding is to
eliminate as many uncertain factors as
possible, and accordingly we strongly ad-
vise you to take advantage of your oppor-
tunity to use batteries while making the
initial adjustments, if only for the reason
that with this form of supply it is an easy
matter to measure the voltage actually ap-
plied to the various anode circuits.  Un-
less the set is stable, with a battery feed,
it camnot be expected to work with an
eliminator, o

coco

Where Paper Condensers are
Unsuitable.

I am under the impression that the use of
paper condensers as intervalve coup-
lings (in a resistance-coupled ampli-
fier) is usuully deprecated, on the
grounds that their inswlation vesist-
ance i3 usually rather lower than that
of components having a wica dielec-

. trie. Ig this correct? D. A J.

We think that it is unwise to make a
practice of using paper condensers for
this purpose, in spite of the fact that the
insulation resistance, particularly of the
lower capacities, is generally of a high
order.  Admittedly, any small positive
voltage ou the grid of the succeeding valve

{due to leakage) can be balanced out by

increasing its negative bias, but it must

not be forgotten that such leakage is

generally a variable quantity. .

Mica condensers are cevtainly the safest
for intervalve couplings, as their insu-
lation resistance is almost invariably both
high and constant.

cocco

Independent of Mains Voltage.

I gather that the ** Flat Dwellers’ A.(C.
Three,” as described in your journat,
is intended for use on 240-volt maw.s.
My own supply i3 at 100 wolts; will
you pleuse tell me what alterations
will be necessary in the values of the
‘voltage-dropping resistances?

It should be made clear that the design
of any A.C. set of this type is unaffected
by supply mains voltage—alivays provided
that the power transformer is suitably
Certain voltages are required
across the various secondary terminals,
and these can be obtained with any input
voltage by correct arrangement of the
windings.

You will not find it necessary to make
any altevations, but it will be essential
for you to specify your mains voltage
when ordering the power transformer,

a3 -~

|
e
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As BririsH As
Brevannia”

F all the many Brown triumphs,
this ic the greatest . .. a range
of loud speakers which by

means of entirely new principles of
design, lift Radio reproduction on
to u new and higher plane. Brown
Duplex Loud Speakers ve-create the
living artiste. Their tone is purer,
sweeter and more mellow than any
you have ever heard. 'Their volume,
too, is fuller and richer — yet without
any trace of distortion. Every note
is faithfully reproduccd. Every in.
strument is true to life. ‘
See and hear these wonderful new
' Brown instruments at your Dealer’s.

. You'll agree too, that never before

has suchbeautiful cabinet-work been

seen in a loud speaker. In appear-

ance and performance, Brown Du-

pPlex Lond Speakers are years ahcad.
| IN THREE MODELS:

Design as illustrated.
Muahogany or Oak.

7 7 y//mxz W///// // Model V15 . £12 10s. 0d.
///// % %//,,/ %// Modd V12 £7 10s. 0d.
B e o0
%///////% %///f// ,%////// ments, ata ral",ﬂc"";;l.’_eugrlfzr
NATIONAL
RADIO
EXHIBITION
OLYMPIA

Sept. 23rd to

T DUPLEX LOUD SPEAKER

213-214-215

(Incorporating the new * Vee?” Movement)
Aduwt. S. G. Brown, Ltd., Western Ave., N. Acton, Londin, W.3. R E@ 9863

a37 Advertisements for ** The Wireless World ** are only accepted [ron firms we believe to be thoroughly reliable.
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SERVICE
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THE "PERTRIX” BATTERY
LASTS LONGER BECAUSE
IT DOES NOT DETERIORATE

WHILST STANDING IDLE.
THE REASON FOR THIS 1S
GIVEN IN OUR LEAFLETS

FREE ON REQUEST.

PERTRIX LTD.,
233, SHAFTESBURY AVENLE,
LONDON, W.C.2,

PRICES :

60 VOLT - §- 120 VOLT . 15/8
100 VOLT - 13/~ 9 VOLT - 1§
Prices of other fypes givea in free
iterature.

An examination of the curves UlVl.‘n

below will show that the “PERTR

THE ARTICLE

AND ITS

PERFORMANCE

bntterv owing to its unigue mnslruc-
tion,  will LONGE
SERVICE than that obtainable from

its sal-ammoniac prototypes, The

give 609%

A "PERTRIX" BATTERY DOES
NOT DETERIORATE WHILST
STANDING IDLE.

»

EFET

“| T WTERMITTENT 15 mA. CISCHARGE
ALTERNATE 3 NOUR PERIDNS OF LOAD
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The Monarch Kit of Parts contains a complete
outfit for a Receiving Set with a simple yet very
efficient Circuit designed for a Te-Ka-De V.T.
126 two-in-one Valve. Made up correctly to
printed circuit as supplied, it will give marvellous
loud-speaker results from 200 to 2000 metres. Price
includes cabinet with drilled and engraved panel

DR. NESPER LTD.,
Colindale Avenue,
London, N.W.

Mention of ** The Wireless World,”

A\

9.

when wriling to adverlisers, will ensure prompt attention.

Write for the Weston Free Rooklet,
‘ Radio Control,” which explaing
the necessity for accurate electrical
contril of your Radio receiver, and
gives much helpful advice.

Address your applications to Jw—

"Weslan sets b/m

Model 5306, Pin Jack Voltmeter
complete with high range
standard testing cables.

Price £2. 10. 0.
To obtaln the very best results from
your receiver, you must be quite sure
that the High Tension, Low Tension
and Grid Bias voltages are regulated
correctly.

For exact measurements of these
variable voltages be sure you use a
Weston Pin Jack Voltmeter.

It is sold by all Radio Dealers as the
finest instrument for accuracy and
relinbllity.

WESTON

ELECTRICALINSTRUMENT
CO., LTD.
15, Great Saffron Hill, London, E.C.t

[ ENXN

4al




SEPTEMBER 4TI, 1929Q.

THE WIRELESS WORLD

ADVERTISEMENTS. 15

MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

eolumns is :

12 words or less, 1'- and 1d. for every
additional word.
~ Each paragraph is charged separately and name and
- 8ddress must be counted.
~ SERIES DISCOUNTS are allowed to Trade Advertisers
- 88 follows on orders for consecutive insertions, provided a
 contrzet is placed in advance, and in the absence of fresh
 instructions the entire ‘‘copy’ is repeated from the
previons issue : 13 consecutive insertions 5% ; 28 con-
secutive, 10", ; 52 consecutive, 15%,.

THE CHARGE FOR ADVERTISEMENTS in ihese @ﬁLJJONE>.‘_V AViZ TRAP

BLJ

for the ne~ Regional Sthem3
A highly efficient instrurment. 10,6 0az1

B. & J. WIRELESS CO,,
2, Athelstane Mews, N.4

ADVERTISEMENTS for these columng are ted op
to FIRST POST on THURSDAY MORNING (previous
 to dale of issue) at the Head Offices of ‘‘ The Wireless

World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branch Offices
18, Mertford Street, Coventry; Guildhall Buildings,
Navigation Street, Birmingham ; 280, Deansgate, Man-
chester ; 101, St. Vincent Street, Glasgow, C.2.
. Advertisoments that arrive too_ late for a particular
isgne will automatically be inserted in the following issue
uuless accompanied by instructions to the contrary. All
advertisements in this section must be strictly prepaid.
. Postal Orders and Cheques sent in payment for adver-
- tisements should be made payable to ILIFFE
§: SONS Ltd.. and crossed Notes being

untraceable if lost in transit s%oild not b: sent as
remittances.
All letters relating to advertisements skould quote the
number which is printed at the end of erch advertisement,
and the date of the issue in which it appeared.
- The proprietors are not responsible for c¢lerical or printers’
errors, although every care is taken to avoid mistakes,
NUMBERED ADDRESSES.
For the conveoicnce of private advertisers, latters may be
~addressed to numbers at " Ihe Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
reristration aud (o cover postaze on replics must be added
to the advertisement charze, which st include the
wafds Box ooo. ¢fo ‘ The Wireless World.” Only the
number will appear in the advertiseruent. All replies
- shonld be addressed No. ooo, ¢'o ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply o Box No. adverlisements are 1rarned against sending
remitlonce through the post cxcept in registered envelopes ;
in ali such cases the use of the Deposit System is recommended,
and the envelope should be clearly marked * Deposit
Department.”

“Co.

ME DEPOSIT SYSTEM.
Reaslers who hesitate o send money t¢ unknown persons
‘may deal in perfect saiety by availing themselves of our
Deposit System.  If the money be deposited with * The
Wircless World,"” both parties arc advised of its receipt.

‘The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
descides not to retain goods, they must be returned” to
sender.  If a sale is effected, buyer instructs us to remit

“amonnt to seller, but if wot_ seller instructs us to return
‘amnonnt to depositor.  Carriage is paibl by the buyer,
“but in the eveat of no sale, and subject to there being no
differeat arrangement between buyer and seller; each pays
‘carringe one way. The seller tikes the risk of loss or
damaye in transit, for which we take no responsibility. For
all transactions up Lo £10, a deposit fee of 1/- is charged ; on
transactions over {10 and under 50, the fec is 2/6; over
£50, 5=, All deposit matters are dealt with at Dorsct
Touse. Tudor Street, London, E.C.4, and cheques and
money orders should be made payvable to lliffe & Sons
Limited.
'THE SALE OF HOME-CONSTRUCTED UNLICENSED
: APPARATUS.
A Service to our Readers.
We have made an arraugement with the Patentees
‘whereby readers who wish to disposc of a home-constructed
receiver not licensed under the patents made use of, can
license the set by means of the Deposit Systeia referred to

abhova.

The person desiring to sell, in sending ws particulars for
his advertisement, will in every casc make usc of a Box
Ne., and should add to the price which he requires the
amount of royalty customarily paid by manutacturers.

1f the purchaser is satisfied with his purchase, the sum
realised will be forwarded to the seller, less the amount
due in razpect of royalties, which ammount will be paid by
" The Wircless World ”” to the owners of the patents
concerned, and a certificate will be handed on to the
purchaser of the sct.

SPECIAL NOTE. °

Readers who reply to advertisements and receive no
answer to their enquiries are requested to regard the
silonce as an indication that ihe goods advertised have
already been disposed of. Advertisers often receive so
many enquiries that it is guite impossibie to reply to
each one by post.

A39

| STARTLING
| DEVELOPMENT

in Eiectrical Reproduction of Gramophone Records
shortly to be announced by the f:\rm known as the
“Pioneers of All-electric Sets.'

l “THE 'NOVOTONE ' IS COMING.”’

THE “SUPR

24*

EME " ENGINE,

3 B,H.P. at r,200 Revs.
Send for Free ooklet to—

SUPREME ENGINES,

mreercmmm O

THE

IDEAL POWER
UNIT.

For Driving, Lighting,
and Charging Plants
L. th“ 3 522 ‘I;E'::;xtre
: A;J‘DHDLL KINDS
OF MACHINERY.
A really  rcliable
2 -stroke  valveless
cogine  giving it
rated power easiy.
S.K.F. Ball Bearings.
Economical and

Silent.

PRICE :—
Engine, complete
with Carburettor and

Magucto,

£14

KING'S ROAD,

Ashton-on-Mersey, Cheshire.

*“THERE IS A WHALE OF DlFFERENC/
APPLEBY’S

THE ORIGINATORS OF RADIO

PART EXCHANGE

For Particularssee Miscellaneous Advertisements.
CHAPEL ST. LONDON, NW.1
OPEN TILL 7 P.M. SAT.t PM.

/

Phone’
Paddinglon
SB28 (3linat ).

No, 224
w
adoors amel enids. u large space ab the
hottom for accumuluors.
2it. wide and 11, 4 ins. deep.
ing front aod top.
| 21" x 7" or 8,
supplicd free should the size of your
unel be swaller.
hined ready to 2asembls,

ikl fr

in Oak

A «emi»lcll rcn‘n'iy t.o‘ ‘l'ollnl.l,

in Oak

2k

oo oo . B
Call and sec the actual articls.

WIRELESS CABINE
THE OSBORN WAY.

Jacohean Wirless Cabinel

ont and 2 doors, panelied
3 ft. high,

To iake a panel
A wooden frame i3

. 278

Assembled and Polishad, in

Senl posta we &L iar Hlustested Catalogne,

CHAS.

A.

oS

BORN,

The Regent Works, Arlington Street, London, N.1

Telephona: Clerkrnietl 3193,

Open to 7.30 p.m. Saturdays, 4.30 p.m
And at 21, ESSEX ROAD, ISLINGTON, N,L
WEEKDAYS: 9 p.m. SATURD. °

Open untit 3 p.m

Open= |

enweell 5634 |

RECEIVERS FOR SALE.

SCO’I‘I‘ SESSIONS and Co., Great Britain's Radio
Doctors. - Read advertisement under Miscellancous.

0264
3-VALVE All-wave Receiver, lalest type, powerful,
| perfect; £4.—V. Taylor, 57, Studley Rd., Stock.
well, London. Lo2

74
FECOPITONE Portuble, £17/10; 1I'ye portahle,
G £12/10: Langham, £11; Bunu’lept Ftho grand,

S-valve, £15; Borndept 7-valve superhet, 1925.26, £12:
ditto, 1926-27 modcl, £16; Marconi V2 and ampiifier,
£7/10; ’qudept 4-vaive, £8/10; also IBurndept burean
cabinet with partly built set), £12.—James Scott and
Co., Radio Engincers, Lunfermline. [0320

EARANCE cf Surplus  Stock.- Sets, portables,
Lomponents, accessories, loud speakers; genuing
bargain list post [rce.—Coxon's, 240, Countys Rd.,
Walton, Liverpool. 75897

ANGHAM 4-valve Portable, rcal leatlier snitcase,
modified cirenit, cnse slightly damaged otherwise
perfectly complete anud in working order execpt for
valves and batterics; £4/10; carringo free; first cheque
seenres.—~Player, High louse, near Browmsgrove. [6018

URNDEL'T Screened Ithophone Three, as new,
£7; Ediswan 3-valve set, with pentods, £3/10;
Ferranti A.¥,3, new, 17/6; 0.11, 12/6.—B., 2, Anuan-
dale Rd.. Addiscombe, Croydon. (6010

EVER)‘]\IAN Four, in Jacobean onk cabinet, re-
action on long waves, choke filter ontput, Osrams,
best components; cost over £20, sell £12; renson ex-

{ plained,— Marrison, 204, Australia 1Ionse, W.C.2. (6011

.E.C. 2.valve, low frequency amiplifiers, as new,
complete with valves; best offer.—Anderson, \West
St., Scarborough. (6006

J.8. 4.valve Set, in malogany cabinet, coniplete
witll Brown Jond-peaker; cost over £35; working
order; price £9.—19, Bridgford Rd., West Bridsford,
Notts. (5990

IRELESS is a Fascinating Subject, but makes
heavy demands npon the purses of its devotees.
For onec who is determined to keep abreast of the
Limes, there are always new components to be bought,
| and sets and loud-speakers to be superscded,
T the Same Time, tho would-be buyer is often
i deterred from buying because hec knows that
thera will be still one more picce of apparatus left on
his hands, to add to thosc already in the junk box.
‘VE Have Opportunilics of Disposing of Seml Obso-
leto Apparvatus Lo those who are not forlunale
cnough to Le able to afford the latest type, and will
take such appiaratus or components, providing they
are in saleable condilion, in part cxchange lor any
new set, lond-speaker, or component required.
ALL We Ask is that You shonld Send Along a List
of Yonr Old Apparatus, together with your new
requirements, or, better still, send the apparatus to
us to inspect, when we will make you a fair offer.
IF You Approve of this You can Send yonr Remit-
tance for the Balance, and we will forward the
apparatus required; if you have sent your old appara-
tus and you do not approve of our oller., we will
return, carriage paid.
THE. Principal of Lhis Firm, who has been a pro-
fessional wircless cugineer sinco 1910, and has
been manager for the Sterling ‘I'elephone Co., radio
expert to the Gencral Electric Co., and Chairman ot
the Technical Committee of the National Association
of Radio Manufactnrers, will willingly give advice to
those who are desirous of purchasing apparatus; we
are entirely unbiased and will recomincnd the best
apparatus for your particular purposo; you save money
by having genuine cxpert advice.
ON’T' Forget We¢ Will ‘Take Your Old Roceiver
or Components in [’art Exchange.
E Will Also Build Any Scts to Specification
(Marconi royalties payable), and install anywhere
in the Britisii Isles; sets modernised; send for esti.
mate.—Scicntific Developwent Co., 51, Iishergate,
Preston. ‘rel.: 1364.

| IMMONDS BROS.—Receivers constructed to your
] own or any published design: also repairs, re-
| constructions, and ~modernisations at moderate
| charges: best materials and workmanship guaranteed;
unmerous  {estimonials: quolativns frece—Address,
Shireland Rd.. Smethwick, |5882

| CMICHAEY Screened Dimic Three, factory-made
instrument, complcte with valves, as new;
£11/10.—Redfern, Ormonde, Thurlaw Park, 'l‘orE]éloag"l.

‘ EONIC Portable, perfect, used for demonstration,
4 £10; charging plaul, capacity 250 accumulators
per week, seen running, little used, £10; new Cossor

| Melody Maker, £6, or cxchange lot molor c‘y'clp.—
Northfields Radio, 157, Northfield Av., West Kaling,
W.13. 055
COSSOR Melody Maker, as new, with valves, £5;

Mullard H.T. unit, as new, £5.—Gee, Caprons,
Trutton, KOX. . 6061
CONI Super Eight Recciver, new condition, com-
Agl(ehe \{vit.hp\?alvc:; £22/10, lowest.—Lownds, The
Cottage, Old Lenton, Notlingham.

Advertisements for ** The Wireless World ** are only accepled fromn firims we believe to be thoroughly reliable.
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Receivers for Sale.-—Contd.
POCH.

El‘OCH.

POCH Moeving Cofl Rpenkers Greatly Ymirove the
Results of all Recvivers trom 2 valves upwn[rgs.z
VALVE Unidyne, 2 coils, 2 valves, mccumulators,
‘phones, Burndept swile h. Phonoreel aerial; £4.—
Warne, Churston Ferrers, Devon. (6031
-VALVE Rceeiver, in handsome mahogany cabinet,

€2 on stand, valves, ILT. and L.'T. accumulators, cost
£20. accept £4; also Stirling Primax £8/8 speaker,
£4.—~Box 2901, ¢. o The Wircless World. [6040

RE.’\D aml MORRIS, Ltd,

FIE. Mains Picaneers, who in 1925 equipped the
huspitals with mains sets.
STII.L Supreme  in all Mains Work,

Lli\\' Tension A.C. Eliminators Permanently Replac-

ing Battcries; now only £5,15.

TIIL Original Electrolytic Condensers. as nsed in
above, 2,000 m.f.; only 13/-, including poztage.

MU\ ING Coil Speikers.
LI Mains Power Units.

4

B:\R(}.\INS, secend-hand,

KEAD and MORRIS, Ltd., 31, Eutmth st (hdng
back of \\.umgs), Oxford 8'. w. {6051

BATTERIES.

PI ANTODE Users, write for details of new size selt
charging battery; 7d. per volt; illustrated cata-
logne giving dala post Iree.—U. Taylor. 57, Studley
Rd., Stockwell, Iondon. . {0273

Wl‘ H.TI. Replacements.--Sacs  (capped or an-
capped), highest grade, No. 1, 10d. per doz.;
2, 1/9 per doz.—Sce below.
IN(,S. Best quality (wired), No. 1, 8d. per doz.:
No. 2, 9d. per doz.; orders valuaed 5/- carriage
paid, othelmso 6d. lor postage.—British Battery Co.
Clarendon Rd., Watlord, Herts. {0258

T I1'T. Batleries, -—Pnrls per dozen, jars, No. 1,

2V, x 1\, square, 1/3; No. 2, 1/6; zincs, No, 1,
10d.; No. 2, 1lld.; sacs, No 1, 1/2 dozen; No.
1/9; terminals, 8d.. 10d.; dozen cells (18 vol'.s). com.

plete with bands and electrolyte No. 1, 4/1; No. 2,
5/-; post 9d.; high cfficieucy, long life, .selt chargmg.
upkccp small send 6d. for sample unit; illustrated
booklet free, carriage free orders 10/-; wm.e for frec
list. wircless bargaius; trade supplied.—W. Taylor, 57,
Btudley Rd., Stockwell, London. [0039

.D.E.8. Accumulator Hire and Maintenanee Bervice
{5 mile radius).—-98, Cherry Orchard Rd., Croy-
[4062

BP,TTFR Accumulator  Charging.—We  guarantee
precise chdn,mg and maintenance by expert per.
sonnel. The prices are very econcmical and include
trouble-iree collecticn and delivery; also hire and part
hire service of Oldham hatteries; official Oldham eger-

don.

vice stution.—Ancloy Radio assocmted with Aneloy
Prodnet 36. Hindmauns Rd., East Dulwich, 8$.E.22

Tel.: New Cross 4074. [5926
EI'OL’H.

El‘O{'H.

J{POCH.—Watch Epoch grow!

h U [e021

CHARGERS AND ELIMINATORS.

ANTALUM Electrode Strips for LT, Rectifiers,
guitable for A.C. mains eliminators; 2d. each, or

set of 8, 1/-.—1.7, Dalton St., West Norwood, 8.E.27.
[osos8

ANTALUM and Lionium for A.C. Rectifiers; make
up your own inexpensive chargers; blue prinis

for IL'I. and 1.T., 1/- 3 Lioniam elcctmdes fitted
with tLerminals 23 amps.,, and 5-8 amps.—Blackwell's
Metallurgical Works, Ltd., Liverpool. [4593

HILIPSON'S Cafety High Tension Battery Elimi-
nators,
HILIPSON'S Safety Eliminators Give Consistent.
Itesults,
DHILIPNON'S Safety Eliminators are Guaranteed for
12 Months.
HITLIPSON'S BSafety
Days' Approval.
IITLIPBON'S Salety Eliminators are Housed in Art
Enamelled Mctal Boxes, fitted with 12ft. of flex
and a Bakelite plug, and ar