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DUAL WAVE

Lewcos Dual Wave Coils are the direct
result of a demand for highly efficient
though selective coils covering both the
medium 235 /550 M. and long I ,000 4;000
M. wavebands. These coils are of the
radiating type and are mounted on
moulded bases fitted with the stand-
ard six terminals and push-pull
switching mechanism so that the wave-
band required is selected by a single
operation of a push-pull rod, which is
arranged to protrude through the panel
of the receiver.
A descriptive leaflet of this wonderful new Lewcos
product will be sent on request. Write for it to -day.
Please quote reference R 65.

- LEWCOS DUAL
WAVE COILS are
specified for the

= " Falcon Three "
Receiver described

- in this issue.
PRICE
15/ -
each

!lease write for leaflet
Ref. 1165.

WRITE FOR
THE LEWCOS
FREE SHEET
OF BLUEPRINTS
OF FOUR SUG-
GESTED CIR-
CUITS UTILIS-
ING LEWCOS
COMPONEN TS.

PLEASE QUOTE
REFERENCE R.7o

THE LONDON
ELECTRIC WIRE
COMPANY AND
SMITHS LIMITED .

Church Road P51>11 -r

L e yt o n, London
E.10
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The Editor's Comments

ITN
the very forefront of my

contents this month I
must put the " Easy Steps
in Radio" Supplement,
printed on tinted paper,
which has occasioned my
staff a great deal of thought
and hard work, and is ad-
dressed particularly to the
beginner although it appeals,
I think, to everybody.

It tells the practical story
of the aerial, tuner, and de-
tector, the high frequency
and low -frequency ampli-
fier, the valves and power
supply, and the loud-
speaker, and anyone who
takes the trouble to read its
sin:ple sentences and look at
its ittc,strations will get a
good working idea of prac-
tical radio reception, and
will be prepared for my big
feature I
shall publish a special loud-
speaker number.

One -knob Tuning
W. James gives further

notes in this issue on his
Regional Band-pass Four,
and next month will show
you how to convert this set
for operation from A.G.
mains. Will you read, by
the way, what he has to say
on " One -knob Tuning for
Modern Sets" in this issue,
an article in which he draws
the conclusion that careful
design and manufacture can
produce a true one -knob set,
but that for amateur sets an
adjustment is necessary.

One of these days I will
hold a competition to find
out which was the most
popular set ever published in
this magazine, although I
expect that the vote would
go to the Brookman's Three.
The New Brookman's Three
for ,47, the subject of a
special article this month, is
based on a circuit almost
identical, but with a single
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wave -change switch instead
of two.

There is another " Five -
point" set in this issue-a
"four" ; all these "Five -
pointers" use standard two -
pin plug-in coils, in spite
of which their single self -
indicating switch covers both
wavebands.

J. H. Reyner is continu-
ing his practical talk on
" Making Your Own Re-
cords," and is now discuss-
ing a number of points that
need special attention ; I
feel sure he is opening up to
a number of our readers a
most -interesting branch of
work.

Programme Matters
Following my editorial

article of last month, Alan
Hunter has something to say
in our pages on " Putting
Over Sponsored Program-
mes." Our Special Commis-
sioner, writing under the
title of "A Change of Heart
at the B.B.C. ?" discusses
recent activities at Savoy
Hill, and in another article
"The Truth About the Pro-
grammes," W. Oliver at-
tempts to carry a never-
ending debate one step
farther.

Once again, as last month,
your shilling buys 14o
pages. WIRELESS MAGA-
ZINE has long been the best
radio magazine in the world.
I think it is now the biggest.

THE EDITOR.

Published by BERNARD Y ONES
PUBLICATIONS, LTD., pub-
lishers of " Wireless Magazine"
and" Amateur Wireless.' ' Editor-
ial and Advertisement Offices :
58-65 Fetter Lane, London, E.G4.
Telephones : City 3733, 3734.
Telegrams : " Beejapee, Fleet,
London." Published about the
z3rd day of the month and bears
the date of the month following.
Subscription : Great Britain and
abroad, 15s. 6d. a year, post free
(Canada only, 135. 6d.) Con-
tributions are invited and will be

promptly considered.4041.
Registered at the General Post Office for Transmission by Canadian Magazine Post
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VERNIER

INSPIRED 1
LEADERSHIP!

DIAL

Easy reading. Smooth action.

Metallic No
Contin- crackle

ultY
/I10V

Cap.
00015

,ONO
oe Son

A great little variable compression
type Condenser.

F00011
J '0003 1/6
6.001 '

H-002 2 3

4::..1,1,1

ili1111L

A truly phenomenal drum [Val Drum Dial, 8 6
illustrated type) with trimmer With one Condenser, 13 -

control. W h two Condensers, 17,6

The lightest,
lowest loss, and
most efficient
Condenser ex-

tant.

Czpacities:
*0005
'00035
00025
*00015

MID LOG LINE
CONDENSER

Higher
test,

lower
IOSS,
great
long.
evity.

Caps
mid

2
1

.5

.25

7
of our

35
Lines

BRITISH LEADERSHIP
SUPPLIERS TO THE

LEADING SET MAKERS
OF THE COUNTRY

46

Bakelite
eased

600 volt
test

mains
Coulee-

er.

Prices:
3/-
2/2
2/-
1/9
1/8

55304

1,000 volt test.
Bakelite and Mica.

Caps. Prices
'0001 I

.2002 d.

`0003
`0005 7d.
'001 8d.
002 10d.

Cata.

!ague

Free

GOLDEN SQ., PICCADILLY CIRCUS, LONDON. Gerrard 1863

THIS COUPON
BRINGS YOU FULL
PARTICULARS . . . .

.... OF
BRITAIN'S FINEST
ALL -ELECTRIC SETS!
If you're interested in all -mains sets, fill in the coupon
below, and get particulars, by return, of the wonderful
new Brownie DOMINION Mainsets No effort has
been spared to make them Britain's finest all -electric
receivers, in appearance as well as performance, yet their
price, as you can see, is well within your reach! And run-
ning costs are less than fd. an hour -no batteries, no ac-
cumulators, no bother, no expense ! Fill in the coupon
now-but in any case, ask your dealer to demonstrate.

DOMINION MAINSET "2" (as illustrated)
Including royalty and valves £12.15.0 or 22/3 down.
DOMINION MAINS S.G.3.
Including royalty and valves £18.10.0 or 32/3 down.

BROWNIE
DOMINION
Med NSETS

To: BROWNIE WIRELESS CO. (G.B.) LTD.,
Dept.W,Nelson St. Works, LONDON, N.W.1

Please send me full particulars of the new
Brownie DOMINION Mainsets.

NAME

ADDRESS

W.M.

Speedy replies result from mentioning " Wireless Magazine"
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Model U 99
Eq. : 10 : 0

SEE AND HEAR THE NEW
AND IMPROVED DOUBLE

LINEN DIAPHRAGM SPEAKER
AT YOUR DEALER'S

1. Fitted with the new scientific Baffling
System giving remarkable sharpness of
tone definition on the lower and higher
registers.

2. Greatly increased sensitivity to weak
signals.

3. Handles enormous power input without
overloading.

4. Improved cabinet designs in Walnut,
Oak and Mahogany.

ULTRA ELECTRIC LIMITED,
661/3, Harrow Rd., London, N.W.10.

ULTR

*Wireless Magazine. November 1930

FULLY GUARANTEED CONDENSERS

U

Use them for a full six
months and we will re-
place any which prove
defective. Remember the
name. See test reports
in cur rent wireless

journals
PRICES

1 mfd. 500 v. D.C. test 2/-
2 mfd. 500 v. D.C. 2/8
4 mfd. 500 v. D.C. 4/8
1 mf I. 500 v. A.C. 2/6
2 mfd. 500 v. A.C. 3/3
4 mfd. 500 v. A.C. 5/10
1 mfd.1,000 v. D.C. 3/-
2 mfd.1,000 v. D.C. 4/6
4 mfd.1,000 v. D.C. 7/6

11111111111111111111111

1111111111111,
11111111111111i

FRANKLIN ELECTRIC CO., 187.189, Ilford
ILFORD Essex. 'Phone : Ilford 0281

a
I

a

Lane,

fA\

COLUMBIA 4780
FAMOUS FOR ECONOMY
NOW ONLY 17r6/nom\

PA1310.13IBATTERY

.310641. CARBON a]4

/1 ao
Judge your batteries on performance
-not on price. Columbia 4780 (60
volts Triple Capacity) now reduced
to 17/6, is the most economical
battery you can buy. Throughout
its long life it gives you smooth -
flowing power ; pure trouble -free
radio ; better all-round perform-
ance. Remember the name --Colum-
bia 4780, costing 17/6.
For Large Sets employing power valves, Columbia

L ayerbilt"-truly a battery and a half, No. 4486. 45
volts. - - - - 24/ -
For 2- or 3 -Valve Sets, Columbia No. 4721. 10/6
For Portables. Columbia No. 4755; 99 volts. 18/.
Colum' 1. d,rid Bias Battery, 9 volts. No. 4755. 2/..

Columbia
RADIO BATTERIES

J R. MORRIS, Imperial House, 15 Kingsway,
London, W.C.2.

Scotland J. T. Cartwright, 3 Cadogan Street, Glasgow

The Latest and Best
Whether buying or building a new set, or modernising an old one, make eatisfaction certain by
insisting upon " Utility " Guaranteed Components. For more than seven years " Utility" Instru-
ments have beep the acknowledged best, and the fact that many popular sets to -day include them is
a tribute to their superfine quality. All good dealers stock " Utility." Send a Postcard for List.

NEW
PATTERN

ANTI -
CAPACITY
SWITCH

Oxidisati o n
effectively
combated
by solid
silver con -
tads. Con-
tacts mount-
ed on Bake-
lite. Lever

operated, one -hole fixing, very com-
pact. Finish nickel plated.
Cat. No. Prices
W.215 2. 2 -pole change -over 5/8
W.215 3. 3 -pole change -over 8/8
W.215, 4. 4 -pole change -over 7/6
W.215, 6. 6 -pole changeover 9/6

NEW KNOB
CONTROL DRUM DIAL

Operated by a knob and
makes a complete revolu-
tion, giving a reduction of
2-1 and being the equiva-
lent of a 6 -in, dial. Has a
very open scale and posi-
tive drive. (Special light-
ing bracket for illumina-
ting Dial, price 9d. extra.

Prices (including moulded finger plate):
Cat. No. W.296. Knob Control Drum Dial

with '0005 '' Mite" Condenser - 16/6
Cat. No. W.297. Ditto with .0003 " Mite "

Condenser - - - -

(Dial also supplied for use with other than
Utility " Mite " Condensers, price 10/-, in-
cluding panel plate).

19

INSTRUMENTS
ANTI -CAPACITY
CHANGE -OVER

SWITCHES
(Lever Pattern) Pat. No.
209241. Cat. No. W.147.
A compact switch with
nickel silver sell -cleaning
contacts. Lever opera-
tion. Definite central
"off" position. Supplied
black, bronze, or nickel -
plated finish. Standard-
ised in sizes, 1 to 6 -pole
change -over at the fol-
lowing prices

Change -over I 'rice Change -over Price
1 -pole ... 9/0 4 -pole 8/8
2 -pole 5 -pole 8/-
3 -pole 5/. 6 -pole ... 8/ -

(Nickel Plated, 6d. each extra)

WILKINS & WRIGHT LTD., "Utility" Works, Holyhead Road, BIRMINGHAM.

NEXT All You Want to Know About
the New Loud -speakers in the

MONTH December WIRELESS MAGAZINE

Remember the date !

THURSDAY,
NOVEMBER 20

When replying to advertisements, please mention " Wireless Magazine"
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VALVES TO USE IN YOUR SET
Make Type

8a 8
kl ..I

8 8

..s

8

4
Ai

8

5

' Il

4

i ll

o.h

matil
15

Two -volt Three -electrode Valves
Dario .. Resist. 60,000 30 . .5 60 1.5 3.0
Mazda.. 1-12 I 0 59,000 47 . .8 50 .5 .0
Lissen .. H210 58,000 35 . .6 50 - .5
Six -Sixty 21ORC 55,500 39 . .7 50 1.0 .5
Mallard PMIA 51,000 36 . .7 50 1.5 .5
Cossor.. 21 ORC 50,000 36 . .72 50 - .5
Marconi H210 50,000 35 .7 50 1.5 .5
Osram .. H210 50,000 35 . .7 50 1.5 3.0
Six -Sixty 210HF 25,000 19 . .75 50 - -
Marconi HL210 23,000 20 . .87 50 2.0 4.0
Osram . . HL2 1 0 23,000 20 . .87 50 1.5 4.0
Mullard PMIHF 22,500 18 . .8 50 3.0 4.5
DarioLissen:

: Sr -r2 t F
21,000 25 .5

1: g5
200 1.5

34:3

Mazda.. HL210 21,000 26 : 1.25 50 1.5 3.0
Cossor.. 21 OHF 20,000 20 , 1.0 50 1.5 3.0
Six -Sixty 2 I OLF 2,500 0.6 . .85 50 4.5 7.5
Cossor.. 210LF 2,000 0 . .83 50 3.0 4.5
Marconi L210 2,000 I . .9 50 3.0 7.5
Mallard PMILF 2,000 1 . .9 50 4.5 7.5
Osram . . L210 2,000 I . .92 50 3.0 7.5
Six -Sixty 2I7D 0,700 3.5 .7 1.25 50 - 4.0
Willard PM2DX 0,700 3.5 .2 1.25 50 3.0 6.0
Dario .. Univ. 0,000 9 . .9 200 - 1.5
Lissen .. L210 0,000 0 .1 1.0 150 3.0 7.5
Mazda.. L210 0,000 5.5 .1 1.55 150 2.5 4.5
Dario .. Super Dat. 7,500 5 .15 2.0 200 1.5 3.0
Marconi P2I5 5,000 7 .15 1.4 150 7.5 2.0
Osram. P215 5,000 7 .15 1.4 150 7.5 2.0
Six -Sixty 220P 4,800 7.2 .2 1.5 150 10.0 6.0
Lissen .. P220 4,700 7 .2 1.5 150 9.0 5.0
Dario .. SP 4,500 9 .15 2.0 200 7.5 2.5
Mullard PM2 4,400 7.5 .2 1.7 150 7.5 2.0
Cossor.. 220P 4,000 8 .2 2.0 150 4.5 9.0
Mazda.. P220 3,700 12.5 .2 3.4 150 3.0 6.0
Six -Sixty 230SP 2,750 5.5 .3 2.0 150 12.0 23.0
Dario .. Hyper 2,700 5 .3 1.8 200. 10.5 15.0
Mullard PM252 2,600 5.4 .3 2.1 50 9.0 15.0
Marconi P240 2,500 4 .4 1.6 50 15.0 24.0
Osram.. P240 2,500 4 .4 1.6 50 16.0 24.0
Marconi P2 2,300 6.5 .2 2.8 50 7.5 12.0
Osram.. P2 2,300 6.5 .2 2.8 50 7.5 10.5
Cossor.. 230XP 2,000 4 .3 2.0 50 12.5 22.5
Lissen .. PX240 2,000 4 .4 2.0 50 12.5 22.5
Mazda.. P240 1,900 7 .4 3.7 50 6.0 13.5

Two -volt Screened -grid Valves
Mazda .. 2I5SG 400,000 450 .15 1.1 150 1.5 1.5
Cossor.. 215SG 300,000 330 .15 - 150 - -
Dario .. SG 250,000 250 .15 I.0 200 - 1,5
Mullard PMI2 230,000 200 .15 .87 50 - -
Six -Sixty 2I5SG 220,000 190 .15 .87 50 - -
Cossor .. 220SG 200,000 200 .2 1.0 50 - 1.5
Lissen.. SC215 200,000 180 .15 .9 60 - 1.5

Marconi S2I5 200,000 170 .15 .85 50 1.5 1.5
Osram.. S2I 5 200,000 170 .15 .85 50 - -

Two -volt Pentode Valves
Linen .. PT225 64,000 90 .25 .4 50 3.0 6.0
Six. Sixty 230PP 64,000 80 .3 .25 50 6.0 10.5
Mullard PM22 62,500 82 .3 .3 50 6.0 12.0
Dario .. Pent. 55,000 100 .3 .8 60 6.0 15.0
Marconi PT240 55,000 90 .4 .65 50 6.0 9.0
Osram.. PT240 55,000 90 .4 .65 50 6.0 9.0
Lissen .. PT240 22.500 45 .4 2.0 50 7.5 10.5
Cossor.. 230PT 20.000 40 .3 2.0 80 6.0 7.5
Mazda 230P-5. - - .3 1.9 50 9.0 9 0

Four -volt Three -electrode Valves
Cossor.. 410I2C 60,000 40 .1 .66 50 - 1.5
Dario .. Resist. 60,000 30 .075 .5 60 - 1.5
Marconi H410 60,000 40 .1 .67 50 1.5 1.5
Osram . . H410 60,000 40 .1 .67 50 - 1.5
Lissen .. H410 60,000 40 .1 .66 50 - 1.5
Six -Sixty 4075RC 58,000 37 .075 .64 50 1.0 1.5
Mullard PM3A 55,000 38 .075 .66 50 1.5 1.5
Marconi HL4 I 0 30,000 25 .15 .83 50 2.0 3.0
Lissen .. HLD4 I 0 21,000 25 .1 .2 50 1.5 3.0
Dario .. Super HF 21,000 25 .1 .2 200 1.5 3.0
Castor.. 410HF 20,000 20 .1 .0 150 1.5 4.5
Mullard PM3 13,000 4 .075 .05 150 3.0 6.0
Six -Sixty 4075HF 12,500 3.5 .075 .1 150 3.0 5.0
Dario .. Univ. 10,000 0 .075 .0 200 - 1.5
Cossor.. 410LF 8,500 5 .1 .76 150 3.0 6,0
Linen . . L410 8,500 5 .1 .8 150 1.5 4.5

Marconi L4I 0 8,500 5 .1 .76 150 2.0 4.5
Osram.. L410 8,500 5 .1 .77 150 3.0 4.5
Mullard PM4DX 7,500 5 .1 2.0 I50 3.0 6.0
Dario .. Super Det. 7,500 5 .075 - 200 3.0 4.5
Six -Sixty 410D 7,250 4.5 . 2.0 150 - 3.5
Marconi P410 5,000 7.5 . 1.5 150 6.0 10.5
Osram.. P410 5,000 7.5 . 1.5 150 6.0 10.5
Dario .. SP 4,500 9 . 2.0 200 6.0 15.0
Lissen .. P410 4,500 9 . 2.0 150 6.0 12.5
Mallard PM4 4,450 8 . 1.8 150 7.5 12.0
Six -Sixty 410P 4,200 7.7 . 1.85 150 6.0 9.0

Make TYPO
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Four -volt Three -electrode Valves-conhnued
Cossor.. 410P 4,000 8 2.0 150 4.5 9.0
Dario Hyper P 2,700 5

.1

.15 I.8 200 12.0 17.5
Marconi P425 2,300 4.5 .25 1.95 50 9.0 16.5
Osram .. P425 2,300 4.5 .25 1.95 50 9.0 16.5
Lissen.. P425 2,250 4.5 . .25 2.8 50 12.5 19 5
Cossor.. 4I5XP 2,000 4 .15 2.0 50 12.0 22.5
Mullard PM254 2,000 4.2 IS 2.1 50 13.5 22.5
Six -Sixty 420SP 2,000 4 .2 2.0 50 12.0 22.0
Mazda.. P425 1,950 3.5 .25 1.8 40 1.40 26.0

Four -volt Screened -grid Valves
Dario .. SG 250,000 250 .075 1.0 200 - 1.5
Mallard PMI4 230,000 200 .075 .87 50 - -
Six -Sixty 4075SG 220,000 190 .075 .87 50 - -
Cossor . . 410SG 200,000 200 .1 I.0 00 - 1.5
Marconi 5410 200,000 180 .1 .9 50 1.5 1.5
Osram.. S410 200,000 180 .1 .9 50 - -
Listen .. SG4I0 200,000 180 .1 .9 50 - 1.5

Four -volt Pentode Valves
Dario .. Pent. 55,000 100 .15 1.8 160 6.0 15.0
Six -Sixty SS4 Pent. 53.000 83 .275 1.55 300 10.0 14.0
Marconi PT425 50,000 100 .25 2.0 150 4.7 7.5
Osram . . PT425 513,000 100 .25 2.0 150 4.0 7.5
Mullard PM24 28,000 62 .15 2.3 150 6.0 12.0
Six -Sixty 415PP 27,000 60 .15 2.2 150 6.0 10.5
Mallard PM24A 25,000 50 .275 2.0 300 6.0 21.0
Linen .. PT425 22,500 180 .25 2.0 150 7.5 10.5
Cossor.. 415PT 20,000 40 .15 2.0 150 6.0 9.0
Mavis . . 425P -o. - - .25 2.0 150 14.0 14.0

Six -volt Three -electrode Valves
Mazda.. H607 90,000 40 .07 .45 50 .8 1.5
Cossor .. 61ORC 60,000 50 .1 .8 50 - 1.5
Lis son .. H610 60,000 40 .1 .66 50 - 1.5
Marconi H610 60,000 40 .1 .67 50 .5 1.5
Osram.. H6I 0 60,000 40 .1 .67 50 - 3.0
Six -Sixty 6075RC 58,000 42 .075 .7 50 .0 1.5
Mullard PM513 53,000 40 .075 .75 50 .5 1.5
Marconi HL610 30,000 30 .1 .0 50 .5 1.5
Osram .. HL6I0 30,000 30 .1 .0 50 .5 3.0
Linen .. HLD6 10 21,000 25 .1 .2 50 .5 3.0
Cossor.. 610HF 20,000 20 .1 .0 50 .5 3 0
Mazda.. HL607 20,000 20 .07 .0 50 .5 3.0
Six -Sixty 6075HF 15,200 7 .075 .1 50 2.0 4.0
Mullard PM5X 14,700 7.5 .075 .2 50 3.0 4.5
Six -Sixty D610 9,250 8.5 . 2.0 50 - 4.0
Lissen .. L6I 0 9,000 8 . 2.0 50 3.0 4.5
Mallard PM6D 9,000 8 . 2.0 50 3.0 4.5
Cossor.. 6IOLF 7,500 5 . 2.0 50 3.0 4.5
Marconi L610 7,500 5 . 2.0 50 2.0 4.0
Osram .. L6I0 7,503 5 . 2.0 50 I.5 4.5
Marconi DE5 7,000 7 .25 1.0 40 4.5 10.0
Six -Sixty 610P 6,000 7.2 .1 1.22 50 6.0 10.5
Lissen .. P610 4,000 8 .1 2.0 50 6.0 10.5
Marconi DE5A 4,000 3.5 .25 .87 20 12.0 16.0

(at 120v.
Mullard PM6 3,550 8 .1 2.25 50 6.0 9.0
Cossor.. 610P 3,500 8 .1 2.28 50 4.5 7.5
Marconi P610 3,500 8 .1 2.28 50 6.0 9.0
Osram.. P610 3,500 8 .1 2.3 50 6.0 9.0
Cossor.. 625P 2,500 7 .25 2.8 200 6.0 9.0
Lissen P625 2,500 7.5 .25 3.0 200 12.0 15.0
Mazda.. P6250 2,500 7 .25 2.8 200 6.0 12.0
Marconi P625 2,400 6 .25 2.5 250 6.0 24.0

(at 250v.)
Osram .. P625 2,400 6 .25 2.5 250 6.0 12.0
Cossor.. 61OXP 2,000 5 .1 2.5 150 12.0 22.5
Mallard PM256 ,850 6 .25 3.25 180 9.0 I8.0
Six -Sixty 625542 ,780 5.8 .25 3.25 180 12.0 22.0
Marconi P625A ,600 3.7 .25 2.3 200 13.5 36.0

(at 200v.
Mazda.. P625A ,600 4 .25 2.5 200 10.0 20.0
Osram .. P625A ,600 3.7 .25 2.3 200 13.5 24.0
Lissen .. P625A 4.5 .25 3.0 200 13.5 24.0
Mullard P256A

,500
,400 3.6 .25 2.6 200 - -

Mazda .. P650 ,300 3.5 .5 2.7 200 12.0 25.0

Six -volt Screened -grid Valves
Six -Sixty SS6075SG 210,000 190 .075 .9 150 - -
Comm . . 610SG 200,000 200 .1 I.0 150 - 1.5
Mullard PM16 200,000 200 .075 I.0 150 - -
Marconi S610 200,000 210 .1 1.05 150 - 1.5
Osram .. S610 200,000 210 .1 I.05 150 - -
Marconi S625 175,000 110 .25 .63 - - -

Six -volt Pentode Valves
Marconi PT625 43,000 80 .25 1.85 250 6.0 15.0

(at 250v.)
Osram.. PT625 43,000 80 .25 1.85 250 - -
Six -Sixty SS6I7PP 28,500 54 .17 1.9 150 8.0 14.0
Mullard PM26 25,000 50 .17 2.0 150 9.0 15.0
Liman .. PT625 24,000 60 .25 2.5 200 7.5 15.0
Cossor.. 6I5PT 70.000 40 .15 .15 180 - -
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FOU R
ALL -ELECTRIC

by
RECEIVERS

Columbia /
No less than four all -electric models are
offered by Columbia, varying in price
from twelve to thirty-one guineas. The
three new receivers are destined to enjoy
the same immediate success as the
famous 304 ; they come from the hands
of the same master designers ; the same
quality and reliability is inbuilt. Their
specifications will repay the closest
study.

Model 304.
"The choice of the Experts"
5 valves, including 3 Screen -grid. Tuning
dial calibrated in wave -lengths. Immense
power and range. All Electric A.C. or D.C.
26 gns. - -

27 gns. -

28 gns. -

Oak
Mahogany
Walnut

MADE BY-THE COLUMBIA GRAPHOPHONE CO., LTD.,
92, CLERKENWELL ROAD, LONDON, E.C1.

Wireless Magazine, November! 1930

Model 307.
Powerful 3 valve circuit
-Screen -grid, Detector,
Pentode. Illuminated
controls, tuning calibrat-
ed in wave lengths, vari-
able aerial coupling.
Gramophone pick-up.
All -Electric A.C. or D.C.

Oak 20 gns.
Mahogany

21 gns.

Model 309.
Alternative programme
without tuning I Just a
switch! No dials or con-
trols. All -Electric. A.C.
or D.C. Built-in Speaker.

12 gns.

Model 331.
A new pedestal cabinet
radio! With 3 -valve All -
Electric set and new
balanced armature
Speaker. Gramophone
pick-up. Wonderlultone
and volume.
Mahogany

30 gns.
Walnut 31 gns.

lumbi
Advertisers take more interest when you mention " Wireless Magazine "

325



voices are

Wireless Magazine. November, 1930

DARIO valves, marketed in this
country by Impex Electrical, Ltd.,

come from one of the largest valve
factories on the Continent. The samples
which have been sent us for test show
how comprehensive is the range in the
2- and 4 -volt series.

Firstly, there is the Resiston Bivolt,
having a measured impedance of 69,000
ohms, and an amplification factor of
28, suitable for resistance -coupled amp-
lifiers. The filament consumption is
ampere at 2 volts and the price 5s. 6d.

Detector Valve
Next in the range is the Super

Detector Bivolt, having an impedance
of 7,80o ohms and an amplification
factor of 16.4. The filament consumption
is .22 ampere at 2 volts. This is an
excellent valve, and in addition to
performing well in the detector stage,
will make a good first -stage low -
frequency amplifier. The price is 6s. 6d.

The Super -power Bivolt has an
impedance of approximately 5,000 ohms,
and an amplification factor of 9. The
filament consumption is .21 ampere at
2 volts. The characteristics are similar
to those of the usual power valve. The
price is 7s. 6d.

Also in the 2 -volt series is a Bivolt
Hyper -power valve, having an im-
pedance of approximately 3,27o ohms,
and an amplification factor of 5.9. The
filament consumption is .38 ampere, and
the price is 9s. 6d. From the curves
taken we found that grid swings up to
Jo or 12 volts can be successfully

DARIO VALVES
handled with 120 volts on the anode.
The somewhat curved lower portion of
the characteristic may introduce second -
harmonic distortion, but this may be
minimised by making the speaker
impedance large. To complete the 2 -volt
series is a screened -grid valve known as
the Screenodion Bivolt, having an
impedance of 35o,000 ohms, and an
amplification factor of 216. The
filament consumption is .15 ampere at
2 volts, the price being 15s. 6d.

The characteristics of the valves in
the 4 -volt range are similar, the difference
being mainly in the filament -current
consumption, which is generally half
that of the corresponding 2 -volt valves,
thus equalising the filament wattage in
either type. The prices of the 4 -volt
valves correspond with those in the
2 -volt range.

The Resiston Forvolt valve has an
impedance of 7o,000 ohms and an
amplification factor of 21.5, the filament
consumption being .075 ampere at 4
volts.

The next in the range is the Super
H.F. Forvolt, with an impedance of
24,000 ohms, and an amplification
factor of 23, while the Super Detector
Forvolt has an impedance of 9,500 ohms,
and an amplification factor of 12.7.
The filament current in both cases is
.075 ampere.

The low -frequency valve in this
series is known as the Universal For -
volt, and has an impedance of 6,9o0

ohms, and an amplification factor of
9.7. Then we have the Hyper -power
Forvolt, with an impedance of 3,400
ohms, and an amplification factor of 6.8.

Finally there is the screened -grid
valve known as the Screenodion Forvolt,
having an impedance of 300,000 ohms
and an amplification factor of 180.

All these figures were obtained in our
laboratories, with 12o volts on the
anode. This voltage can be safely
increased to 200, resulting in a con-
siderably increased output from the
power valves.

Indirectly -heated Valves
In addition to the normal valves, we

also tested a few indirectly -heated
samples. One of these, known as the
Super -detector, was found to have an
impedance of io,000 ohms, and an
amplification factor of 11. The heater
consumption was 1.3 ampere at 4 volts.
The construction of these valves follows
the standard practice, the cathode
surrounding the heater element.

The indirectly -heated screened -grid
valve, known as the Super-Screenodion,
merits attention; it has an impedance
of 1,200,000 ohms, and an amplification
factor of 36o. The heater consumes 1.2
ampere. These figures are a little
different from the makers' rating, since
they claim a mutual conductance of

milliampere per volt, which in this
case would lead to an amplification
factor of 1,200. Nevertheless, the
characteristics of this valve should
ensure a good performance.

MAKE YOUR
OWN SIMPLE

RECORDSINEXPEN.
PERMANENT

friends in your own
appreciated and retained by all.
The records are made by a simple device connected up
to your radio set and gramophone.

See the October issue of WIRELESS MAGAZINE for
full description of this Home recorder by Mr. J. H. Reyner.
The complete apparatus, complete with six double -aided
records, is retailed at £4 12 0. Further supplies of records
can be obtained for the remarkably low pnce of 4d. each.

Write for lull details and descriptive leaflet, expla ;zing
the secret of this wonderful home recoraing aevice, to

CAIRNS & MORRISON, LTD.
33 PERCY STREET, LONDON, W.1

Telephone - Museum 6564

HERE, at last,
is an oppor-

tunity to make
permanent gramo-
phone records.
Records of your
children's voices,
their musical
talents, greetings
and messages to
your relatives and

novelties that will be

Next
Month's
te w

Will
Bea

Special
Loud-

speaker
Issue

Look Out
for It

on

Nov. 20
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- QUITE NEWT

01.7-s

.

PRICE 2/6
FROM ALL

RADIO DEALERS

Your volt-
meter con-
vertedOs into a

A COMPLETE

TESTING

ro SET FOR

2/6
By plugging
a Sifam Cir-
cuit Testing

Adapter on to the
spike of your volt-
meter you can use
it for detecting
Short Circuits,
Open Circuits,

Condenser Trouble, Bad
Connections, and testing
Valve Filaments,

The adapter costs only
2/6, but functions as
efficiently as an expen-
sive instrument.

sIFAI4
SIFAM POCKET

VOLTMETER Circuit Testing
PRICE 7/6 ADAPTER

if any dibiculty write to :

SIFAM ELECTRICAL INSTRUMENT CO., LTD.
BUSH HOUSE, ALDWYOH, LONDON. W4.2.
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K.B. 232
Speaker,
£3 0 0.

" What Station
would you like?"

K.B. 2 -valve
Electric (A.C.)
Receiver. In
Oak £11 15 0.
Incl. Valves and
Royalties.

For the enthusiast who
searches Europe, or the
listener content with
London, a K.B. Receiver
is equally suitable. It
finds the foreigners
quickly and easily, while
thanks to the tone and
clarity of K.B. Speakers,
reception is as perfect as
radio can be.
Illustrated Brochure of
the full range of K.B. in-
struments will be sent on
request. Demonstrations
and hire Purchase Terms
gladly arranged.
KOLSTER-BRANDES LTD.
CRAY WORKS, SIDCUP. KENT

" What does it get ?"
" Anything in reason,
Paris, Berlin, Rome,
Stockholm, Vienna..."
"What's this now?"
"Budapest - tzigane
orchestra." " Sounds
good enough for
London."

halve
Electric (A.O. or
D.C.) Receiver in
Oak 319 10 0.
Inc:lading Valves
and Royalties.

Kolstm Brandes
PRO
PERFORMANCE

Mention of the " Wireless Magazine " will ensure prompt attention
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Hear your
records at
their best

You are not getting the best out of your records
unless you are reproducing them with the
aid of a B.T.H. Pick-up. Only by this means
can you hear all their beauty. It's like chang-
ing your old records for new ones when you
fit a B.T.H. Pick-up. Gramophone music
has a new meaning-it has all the sparkle
and life of the real thing.
Get a B.T.H. Pick-up for your gramophone to-
day. It fits your machine-it is supplied with
four adaptors so that it fits any gramophone.

THE

PICK-UP
and ADAPTORS
PRICE 27/6 COMPLETE

.?

THE EDISON SWAN ELECTRIC CO., LTD.
Radio Division

la Newman Street, Oxford Street, W.1
Showrooms in all the Principal Towns

IEDISWAN W.105

Patent

FITS EVERY BATTERY SOCKET- and it stays put
H ERE is the perfect

Wander Plug-push
it in and it STAYS "put"
till you move it you' self.
It grips ANY battery
socket, too, because each
Plug is tested in sockets
larger and smaller than
those of any battery made.
Special t D' section hard -
drawn wire prongs. Side
entry for flex, which is
gripped, fray and all. Head
engraved-r2 letterings to
choose from.

Price - 3d.

BELLING -LEE TERMINALS
Type "B" ... 6d.
Type "M"
Type "R" 3d.

TWIN PLUG & SOCKET 1/6

INDICATING SPADE
TERMINAL ..

S.G. ANODE CON-
NECTOR 6d.

BATTERY CORDS,
9 -way .. 5/9

also made in 5-, 6-, 7-, 8- and 10 -way

The Belling -Lee Bakelite
Terminal Mount .. 8d

The New Wanderfuse 1/6
Spare Fuses (z5o mla) 9d.

each.

Penal

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling & Lee, Ltd., Queensway Wks., Ponders End, Mdx.

When you send your order don't forget to say you " saw it in the W.M.' "

328



lin Sorry;
But we shan't get that
special programme to -night
-fact is, my H.T. battery's tired out and I've
forgotten to buy another so we'll have to miss
that special performance after all.
Yes, I quite understand you're fed up with my
H.T. batteries running down always when
something worth listening to is on-
Well, I won't buy another battery, I'll get an
R.I. H.T. Unit, constant power and absolutely
safe, my dear.

The secret of the new H.T. Unit is the
use of Nikalloy the amazing metallurgical dis-
covery, witised with such amazing success in the
" Hypermu" and " Hypermite" transformers and
" Ihpercore " Choke.
Ask for the leaflet which tells all about the New
H.T. Unit which is absolutely revolutionary
in Safety, Efficiency and Economy.
Suitable for Portal les ai, d most receivers up to 5 valves.

Both models fitted 3 positive tappings, one being
variable. Outputs are similar :-

S.G.+60180 volts for S.G. Valves.
Det.+ 01150 volts. Variable.
Power+ 140 volts. 20 milliamps.

TYPE A20/3 FOR A.C. £4 15  0For 2,00/250 v. 0/100 cle suPulv.
For 25 CF des 15 : 5 : 0, suitable also for 55 cycles.

TYPE D20/3 FOR D.C.
For 200455 volts supply. £2 12 6

Although D.C. type
is normally rated at
20 m.a., actually 30
m.a. are available.

1 Wireless Magazine. November 1930

AILEINSUILATE D

II1RF IU N II lf
Cuts out the costly
H.T. Battery, im-
proves reception amaz-
ingly and gives safe
H.T. Current from
any electric supply at
a cost of about 3/-
a year. Encased in

Ba'celite case beauti-
fully coloured to
represent walnut.

JUST PLUG IN ?LI
Madrigal Works : H  T.UN IT '1;4

PURLEY WAY. CROYDON

When replying to advertisements, please mention " Wireless Magazine

3.10
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Broadcast
Identification

Sheets
For the benefit of readers we are publishing each

month a series of panels specially compiled for the
WIRELESS MAGAZINE by Jay Coote.

In these, readers will find a ready means of identifying
foreign stations. To prevent any confusion in a.m. and
p.m., the times are given on the Continental twenty -four-
hour system. Example: 8 a.m.=8.00; 8 p.m.=2o.00.

In the event of alterations in wavelength, power or
call; a special panel bearing the alteration will be
published at the earl:est opportunity.

These identification sheets should be cut out and filed
either alphabetically or in order of wavelength as they
appear.

 PAR15

BLIVE.

1.1.14-1111

1

.MILAN

,Icriria

465 miles from London

403m.
(743 kc.)

Power : 1.1 kw.

BERNE
(Switzerland)

Standard Time: Central European (G.M.T. plus one hour).
Announcer : Woman.
Call : Hallo ! Radio Bern (pron.: Bairn).
Opening Signal: Short melody played on a musical box.
Interval Signal: Metronome.
All announcements are made in the German and French languages.
Good -night Greetings (in French and German), followed by a few
words in the Bernese dialect and repeat of opening melody..;"
Main Daily Programmes : G.M.T. 15.00, concert; 19.00, evening
entertainment; 21.00, news; dance music (Sundays).

DC"-,} 418m.
10201

BERLIN-
(716 kc.)

 PANS

0.01N.11,
WITZLEBEN Power : 1.7 kw.

BERLIN
LAM661BERS WiTZ-

01101101 LEBEN
NUNS (Germany)

580 miles from London

Standard Time : Central European (G.M.T. plus one hour).
Announcers : Male.
Call : Achtung I Achtung ! Hier Berlin and die Gleichwellensender
(common wave stations) Stettin, Magdeburg and Berlin (Ost). When
the "Deutschlandsender" (Konigswusterhausen) .and the Zeesen
short-wave transmitter relay the programme they are included in the
call as well as any provincial station taking the same broadcast.
Interval Signal: Metronome (4 beats per second).
Good -night : Gute Nacht, mein Damen and Herren.
Transmits throughout day from 05.30 G.M.T.; main evening pro-
gramme 19.00 or 19.30; dance music to 23.30 daily (except Tuesday
and Friday).
Almost nightly the station closes down to the playing of the Deutsch-
landslied (Haydn's Hymn: Austria).
Associated Transmitters : Berlin (E), Stettin, Magdeburg on
283 m. (1.058 kc.); Konigswusterhausen, 1.635 m. (183.5 k.c,)
Zeesen. 31.38 m. (9.560 kc.).

VVINA

BUDAPEST

BELGRADE BLICI,REST

t"-

STAMBOUL

1,650 miles from London

1,200m.
(250 kc.)

Power : 5 kw.

STAM-
BOUL

(Turkey)

Standard Time : Eastern European (G.M.T. plus 2 hours).
Announcer : Man.

Call : Allo Allo Istanbul Telsiz Telefonou, followed by French trans-
lation : In poste Radio Stamboul.
Interval Signal: Gong (about 75 strokes per minute).
Main Daily Programme : G.M.T. 15.30, Oriental music; 18.351
orchestral and vocal concert, news.
The studio closes down with the playing of the National Anthem and
"Good -night" in the Turkish language, followed by the usual French
formula.

4
DAVF/ITR

131100.71:0'
DARK

1311U;SEL5

reams

280 miles from London

Standard Time : Greenwich Mean Time.
Announcer : Man.
Call : Se seo radio ath Cliath agus radio Corcaighe (Dublin and Cork
calling).
All announcements are made both in English and Erse.
No interval signal, but station opens with a tuning note.
Main Daily Programme : G.M.T. 19.00 or 20.00.
Time signal, news and weather forecast are given regularly at the end
of the evening transmission.
On Sunday afternoons a relay is frequently made of football matches
or other sports.
Relay : Cork, 224.4 m. (1.337 kc.), 1.5 kw.

413m.
(725 kc.)

Power : 1.5k,

DUBLIN
(Irish Free State)

501m.
(599 kc.)

Power : 8.5 kw.

MILAN
(Italy)

000 miles from London.

Standard Time : Central European (G.M.T. plus 1 hour).
Announcer : Woman.
Call: Ente Italian Audizioni Radiofoniche (abbreviated to EIAR,
pronounced : Eh-yah). Radio Milano, Torino e Genova.
Opening Signal: Carillon.
Interval signal : Morse letter T (-) or, when relaying Turin, song
of nightingale.
Main Daily Programme : G.M.T. 19.00 or 19.30. Usually close-
down between 22.50 and 23.00.
Programmes are exchanged with both Turin and Genoa.
Station closes down with Italian National Anthem and Fascist hymn.
followed by the full opening call.
Good -night : Buena notte a tutti.
Associated Transmitters : Turin 278.2 m. (1.098 kc.), 8.5 kw .
Genoa 381 m. (788 kc.), 1.5 kw.
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A New
NOVOTONE

TYPE J
Possessing exactly the same charac-
teristics as the type S, but having
less overall amplification.
With the introduction of this new
Novotone practically every user of
an electrical pick-up is catered for,
no matter what type of amplifier he
is using.
The Type J can be used with almost any
average circuit without making altera-
tions of any sort. A standard volume con-
trol can be used across the output termi-
nals without affecting the reproduction.
The result, when reproducing records
with the Novotone, is " amazing
realism."

Write for free descriptive Folder N.M

Type J - - £3.3.0
Type S Standard Model £5
Type H for High Resis-
tance pick-ups £5

GAM-BRELL
ALL -ELECTRIC RECEIVERS

THREE & FOUR V. MODELS
These sets incorporate every possible
refinement. Modern circuit gives long
range, good volume and perfect repro-
duction. Change of programmes in
any room without the use of an aerial.
Many British and Foreign programmes
are available when an aerial is used.
Special device gives hair -line to broad
tuning at will. Calibrated wavelength
chart makes tuning exceedingly simple.
Terminals for pick-up. Volume control
on radio and gramophone.

Prices for 3v. Model
D.C., £24.0.0 A.C., £26. 15.0

Prices for 40. Model
D.C., £27 . 0 . 0 A.C., 11533 . 0 . 0

Oak or Mahogany Cabinets.
Write for fully descriptive leaflet R.M

GAMBRELL RADIO LTD.
6 Buckingham Street, Strand, W.C. 2

MICROPHONES
it you are not a Micro experimenter
you are losing a lot of pleasure. Your
present valve set will enable you to
work in an entirely new field at
"talkies" and we stock mikes within
the reach of all. Prices range from
1 - to £20, and we can supply a
tine sensitive pendant mike in solid
metal case, not a thin stamping,
with brass front for only 4/0. Pulpit
Pedestal, 12'6. Transmitters Hand
Mike, 15 Announcers P.A., 85/-
Micro Transformers, 3/6, 5;-, 7/8
and 10/.. If you prefer a separate
Amplifier we have these in portable
type £2 15 0. or mains mode'
£3 10 0.

Send stamped addressed envelop
tor oar new Sate Bargain List.

ELECTRADIX RADIOS
216, Upper Thames St., , London,

CITY
47,7E

41
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The

Tuner that
Selects!

THIS is the Watmel Dual Range
Tuner. More than that, it is also

a wave -trap. It transforms a "woolly"
circuit into a selective one-gives snap
and tuning clarity quite exceptional.
You can incorporate it easily in any
existing circuit employing reaction-
and you should build it into any new
circuit. Loose aperiodic coupling and
efficient winding are the secrets. And
the Watmel Tuner is a beautifully
finished job.
All moulded parts of attractive Walnut -
mottled Bakelite. Robust positive
push-pull switch concealed in base.

Price complete 17/6
The

WATMEL BINOCULAR H.F. CHOKE
gives maximum efficiency, very low self -
capacity and an extremely restricted field

Type DX3
Inductance - 200,000 mh
Self Capacity - 1.6 m.mfd
D.C. Resistance,1,400 ohms.

Price 6' -
Type DX2

Inductance - 40.000 mh.
Self Capacity - 1.2 m.mfd.
D.C. Resistance, 450 ohms

Price 4'-
If y

yourou

ncannot gesetntdherse Wttaatnnicelanprdct

direct to us, and the article will be dis-
notched by return

WATMEL WIRELESS CO. LTD.
imperial Works, High St., Edgware.

Telephone EDGWARE 0323
M.C.13

When replying to advertisements, please mention " Wireless Magazine"

TO PERFECT RADIO

offers you Every Known Radio Receiver or
Component on

FASYTIRAis
SERVICE AFTER SALES

rhe following list is merely representative, and we
ask you to fill in the coupon below or send us a list

of your requirements.
COSSOR EMPIRE MELODY MAKER KIT
SEND

OZ,,, and power. Cash £6 17 6 payments ot 12/91931 Model, S.G., Detector ITamnocnethiy°

1931 OSRAM MUSIC MAGNET KIT
SEND

IlatocrIthilny iR/6
ONLY

x23/6 Detector and
Power. Cash £11 15 0 payments of I V

M ULLARD 1931 ORGOLA 3 -VALVE KIT
SEND

S.G., Detector and Power ii-lionthigRA anee m

ONLY
1 Cash £8 0 0 payments of 14/4/8 8

DYNAPLUS SCREENED THREE KIT
SEND Balance inS.G., De t e ct or and 11 monthly10/6 Power. Cash E5 14 6 payments ofONLY

SHORT-WAVE KIT FOR THE
INVITATION FOUR

SEND Cash price including every re- Balance in

26/1026/10 quired component, cabinet and 11 monthly
ONLY valves, £14 12 5 payments of

Detailed list and description on request.

EXI DE

l l monthlyBalance"
SEND 120 000 W.H. TypeH.T. Accu-
8/6 mulator, in era's,
ONLY Cash price £4 13 0 payments 0f 8/6
EKCO 3F.20 H.T. ELIMINATOR, 20 mla
SEND Tappings for S.G., 60 volts Balance in
7/4 and 12)1,53 volts. For A.C. 11 monthly 7/4ONLY Mains. Cash price £3 19 6 payments of

FARRAN D INDUCTOR SPEAKER FOR
PERFECT _REPROD UCTION

SEND Unit and Chassis complete Balance in
6/5 ready mounted 11 monthly
ONLY Cash price £3 10 0 paymentsof

EPOCH PERMANENT MAGNET
SPEAKER TYPE B.4.

SEND Balance in
8/3 Cash Price £4 10 0 8/311 monthly
ONLY payments of

PICK-UP
SEND Tone Arm and Balance in
9/- Volume Control complete. 5 monthly
ONLY Cash price £2 9 6 payments of

All goods sent Carriage Patel.
IMMEDIATE DISPATCH SERVICE.

9/ -

OUR NE WCATALOCUE
Contains 40 large pages profusely illustrated, wit
detailed descriptions of products of ALL THE LEAD-
ING MAKERS' Receivers, Components, Radi 
Gramophones, Pick-ups, etc. The New EASY
WAY CATALOGUE is a veritable guide to Radio.
Get voor copy by nesting coupon now.

PETO-SCOTT Co. Ltd.
77 City Road, London, E.C.1. 'Phone : Clerkenwell 0406-7-8
62 High Holborn, London. W.0.1. 'Phone: Chancery 8266.
4 Manchester Street, Liverpool. 'Phone: Central 2134.
33 Whitelow Road, Chorlton-cum-Hardy. Manchester

thcritcn-cum-Hardy 2020.

PLEASE SEND ME
Your Famous Easy Way Catalogue by

return of post.

NAME

ADDRESS

W. M. 24/00/30
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So efficient in operation arc Tungsram Barium
Valves that they give improved performance
whilst actually taking less current from your
batteries. They have longer life, yet cost less
than any other valves of similar quality. So
that by using Tungsram Barium Valves you
actually save on the first cost of your valves
besides saving on your batteries-enough to
pay for one battery in every four. And their
performance equals their economy : longer
range to bring in distant stations ; better
selectivity ; perfect tone ; strength and volume.
These outstanding features make Tungsram
Barium Valves your only choice.

L.F., 5/6 ; H.F., 5/6 ; R.C., 5/6 ; Power, 7/3; Super
Power, 8/- : A.C. Indirectly Heated H.F. and L.F., 9/6
each. A.C. Directly Heated Power, 9/6 each ; A.C.
Directly Heated H.F. and L.F., 7/9 ; Rectifying Valves,
10/- each. Tungsram Photo -Electric Cells Nava E,

£2 17s. 6d.; Nava R, £3 3s.

TUNGSIRA
BARIUM VALVES

Wireless Magazine. November /930]

EVERY FOURTH BATTERY COSTS
NOTHING

TUNGSRAM ELECTRIC LAMP
WOl KS (GREAT BRI N) LTD.

Radio Dept., Commerce House
72 Oxford Street London, W.1
Factories in Austria, Czechoslovakia, filmgoers

Italy and Poland.
Branches Belfast. Binning! an, Bristol, Cardiff.
Glasgow, Leeds, Manchester, Newcastle. Nottingham

.C-uP oraotoo

AN IDEAL

Farrand
Paten,

COMBINATION
The ORIGINAL N & K
INDUCTOR LOUD-
SPEAKER

AND THE N & K
ELECTRICAL PICK-UP
The new N & K Electrical Pick-up is an ex-
ample of the latest development in pick-ups.
The weight of the pick-up is only 3.1
ounces, and no additional weight on the
needle point is necessary. Thus the wear,
even of the finest overtone -indentations
on the record is, therefore, reduced to a
minimum.
The needle movement is extremely free,
with the result that the needle
can follow all the undulations
of the record grooves, from the
Largest and slowest to the f ist-
est and smallest without bring-
ing the main mass of the
pick-up into vibration at all.
The pick-up is supplied with
or without tone arm. The
adaptor which fits all ordinary
tone -arms can be mounted
either on the right or on the left
of the pick-up. A volume con-
trol is provided in the tone -arm.

Write

This remarkable loud-
speaker not only equals
the moving coil but im-
prove; on its sensitiveness,
clarity and beauty of tone.
Cheaper to buy. Simple
to operate. No batteries.
Large quantities supplied
without delay.

23 . 10 . 0
Full details free

request.

for full details
and prices

A. BRODERSEN,
11 Northampton Sq.,
Goswell Rd., E.C.1.
'Phone: Ch4kentsell 7286

on

SOMETHING FOR
NOTHING!.  
If you had carefully collected all, the catalogues at the recent
Radio Exhibition at Olympia and had them bound into one
huge volume you would not then have as good a guide to all
that is latest and best in the wireless industry as the new
stupendous 1931 catalogue issued by:-

WILL DAY LTD.
The first edition has been entirely disposed of, so do not fail
to secure at once a copy of the second edition.

ENTIRELY FREE TO CALLERS OR POST FREE 6d.

WILL DAY, LTD.
The est in the West)

19 Lisle Street, Leicester Square, W.0 .2
Telegrams: Telephone :

"Titles Westrand London" Regent 0925 & 092

SPECIFIED FOR THE
"FIVE -POINT -FOUR"

PR ICE .

30,000 ohm.
1/6

80,002/0 ohms

When building the Five-
Point-Fcur " receiver described
in this issue, make certain that
the Magnum Spaghetti wire -
wound resistances are used.
These have been specified as they
are the mast convenient form of
resistance, are considerably
cheaper than the cartridge
type, economical in space and
simple to use.

Obtainable from all radio shops.
If any diffiaulty in obtaining
write direct to the makers.
Full range of Lists FREE on
application.
BURNE-J3PIES & OD. LTD.,
Magnum House, Borough High St.,
Loudon, BEL Phase: Hop 8237 II

Advertisers like to know whence the business comes-please mention " .M."
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A RANGE of MAINS
UNITS for EVERY
REQUIREMENT

11111111111111111111111111111111111111111

MODEL W 3
Output 350 volts

at 100 mitt.

Price :

£17:10:0

M

CM. 30

O 200

U
a

o loo

O

BO 40 SO 40 70

0 C.Loa 'NM

INPUT 240V
Readings from

Power Tap,

10

D.C. LOAD Mid

INPUT 240V
Readings from

Power Tap
GA.1.4

O 100

Westinghouse recommend Regentone Components in every circuit in
their "All -Metal Way 1931."
Regentone " Portable " Combined Mains Units (H.T. with L.T.
Charger) have proved so efficient and so reliable that leading British
Set Manufacturers are recommending them for use in their own Sets.

Write to -day for FREE copy

11111111111111111111111111111111111

MODEL W 10
Output 120 volts

at 15 min.

Price :

e3 : 7 :

From

120 VOLTS at 15%
350VOLTS at 100%
Why worry any longer with H.T. Batteries when you can
get a Mains Unit made by Regentone-a firm who have
specialised in Mains Radio since 1924-to suit any and
every requirement. In order to ensure absolutely silent
operation of any mains -driven receiver, it is essential
that the mains apparatus he totally screened. This can
only be effected by metal casing as standardized on all
Regentone Mains Units. This method is the first re-
commendation of the Institution of Electrical Engineers
regarding electrical apparatus, as when the metal screen-
ing case is earthed a sure precaution against short-
circuit and shock is provided.

Apart from the most thorough insulation of the com-
ponents, the insulation that really matters in a mains unit
or other mains apparatus is on the input and output sockets.
Regentone Mains Units have completely insulated input
and output sockets-there are no metal parts exposed.

The variable outputs on Regentone Mains Units are
controlled by the new Regentstat-the only available
totally wire -wound resistance of high ohmic value cap-
able of handling power.

of new Art Catalogue.

111111111111111111111111111111111

REGENT RADIO SUPPLY CO,, Regentone House, 21 Bartletts Buildings, Holborn Circus, London, E.C.4. 'Phone: Central 8745 (5 km),
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AF3 Ratio I -3i 25/-
AF4 Ratio 1-3,1- 17/6
AF5 Ratio I -3f 30/-
AF6 Ratio 2-7 30/-
AF7 Ratio 30, -

Write for leaflets giving curves
and all particulars.

STILL SUPREME

Modern conditions in Radio demand a good
transformer more than ever before. A
Moving Coil Speaker, or improved construc-
tion of the Receiver, is wasted and will count
for nothing if the transformer is inferior.
Ferranti Transformers, supreme in 1924, are still
supreme to -day and have no equivalent for performance
or reliability. Their performance is guaranteed by
the published curves, plotted under normal working
conditions.
The curve is the measure of transformer merit : study
the curves when buying; they are published for your
guidance.

TN
TRANSFORMERS
FERRANTI LTD. HOLLINWOOD LANCASHIRE

Gripso PATENT "Standard 99
2 -Point PUSH-PULL Indicating

a Two adaptable dial readings with eaph switch.I ON -OFF and LONG -SHORT WAVE. a
; Readings: GRAMO-RADIO also obtainable.

Well Finished and Soundly Constructed. ;
Gripso ''Super" Switches
As used in " The Five -Point Four."

Switch

(

1/6 EACH
Black Finish

4,.

\ 7

2 -Point 'i- 1/9 EACH

)_'5, 2/- EACH
:

FLUSH FITTING TYPE, 
NICKEL PLATED or 

:
3 -Point

BRONZE.
 MAKERS ALSO OF TAGENDS, TER- 
 MINALS, BATTERY CLIPS, ETC. 
t OBTAINABLE FROM ALL DEALERS t
 THE GHIPSO COY. 32 Victoria St., LONDON, S.W.1. 

CONSULT the LEADING
RADIO DOCTORS

of Gt. BRITAIN
G. Scott Sessions &
Co., officially aP-
proved as Wireless
Doctors by the Radio
Society of Gt. Brit-
ain and the Wireless
Leagu2, will diagnose
your most intricate
radio trouble and
offer you the simp-
lest and most inex-
pensive solution.

Receivers can be
modernised, repaired
or overhauled with-
out delay. ' Wire-
less Magazine " and
other sets construc-
ted to specification.

Write for list giving price torn'
building the following eats des- 1

cribed in this issue
" New Brook man's Three," "Five

Four," " The Falcon Three," I
" The Falcon A.C. Unit."

G. SCOTT SESSIONS & CO.,
MUSWELL HILL, LONDON, NM

(Phone T odor 2326)

LIMIT'S NEWEST
SOUNDBOX
Try the new Limit EXCELSIS, the blue
riband of soundboxes, against any other
make. You will be astounded at the mar-
vellous improvement in reproduction.
In fact it is better than many soundboxes
sold at double the price. Fit one to your
own gramophone- you can
get one to fit it. Any good
dealer can supply.

The original Limit
soundbox, priced at
ro/6, still maintains
its high reputation
in the gramophone
world. If any diffi-
culty in obtaining
write for name of
nearest stockist.

LIMIT
Engineering

Co., Ltd.
Albion
Street,
King's

Cross, N.1.

1516

High -Grade
SET AND SPEAKER CABINET
Constructed of finely figured Oak
on carved ball and claw legs,
hand french polished.
The ACME OF CRAFTSMANSHIP

£8.8.0, carriage paid.
RADIO -GRAMOPHONE CABINET

210.0.0, carriage paid
Models from £2.2.0 to £20.
Thirty -page illustrated cata-

logue, post free.
GILBERT, Cabinet Maker,
Bottoblighed 1886. Swindon

Mention

ROTORcp-iri
Volume coats on are used by all high-class set
facturers of to -day. Experimenters specify Rotor -Ohms
for all circuits, Smoothness, Silence and A ccuracy are
the outstanding features all receivers should have-
thereforeinalm Itoter-Ohm axed ensure pert out control.

In all Resistances 6/.
ROTOR RLROTRIO, 2-3 Opp*, Ralhbona Place, 11.1

of the " Wireless Magazine" will ensure prompt
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These

Two black enamel-
led steel wire clips
are securely fasten-

ed round each coil; if intact,
we guarantee the Aerial to
be a full 100 ft. in one con-
tinuous length. These
fasteners can be readily un-
twisted in a moment.

The safety flap
(Registered Brit' sh
Design No. 764 93)

is used exclusively on all cartons
containing cur Products-any
other Aerial Wire similarly boxed,
but without this safety flap, is an
inferior substitute.

3
This is the full
UNCONDITIONAL
guarantee with

every length of Superial.

Ample supplies are
available of the
popular 10 0 f t .

lengths. Be sure you get
SUPERIAL- Electron's
Super Aerial !

Also available 50 ft. 1/6
Electron Wire 50 ft. 1/ -

do. 25 ft. 6d.
On Sale Everywhere.

ELECTRON Act.:
INSULATOR PINS size

ELECTRON'S
SUPER AERIAL

44 Ill L4111
Features

are your
Safeguard

Gd.
per bcx of

6

The
NEW LONDON

ELECTRON WORKS Ltd.

THE

LY GUARANTEED

BY
NEW

LONDON
ELECTRON

WORKS
LTP

fl
LONDON

- ENGLAND.

67 EAST HAM, LONDON, E.6.

Telephone :

Grancfewood
1403-9-133
Te"egrams :
"Stannurn,"

London

Better service results from mentioning " Wireless Magazine" when writing to advertisers
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II VIDA
THE

SELECTED

SPEAKER
It is significant that Hegra
speakers are being recom-
mended to an ever-increasing
extent, by designers of new
general-purpose circuits.
Hegra speakers, thanks to
their electrical design, give
full value to tone without
sacrificing volume or respon-
siveness at any point over
the whole range.
All reputable Radio dealers
stock Hegra products.

The Hegra Cabinet Speaker-Type
"T" with triple impedance  tapping
for use with any type of output valve
(incorporating E type unir).
Complete in beautifully

12120finished Walnut Cabinet

The Hegra Unit -Type " E. 4 -pole
balanced -armature unit, giving moving
coil results. Triple imp2dance ic /a
rapping. Pricecompletewithclips 010

IN TUNE WITH THE TRADE
"Fetter Lane" Reviews a Selection of Catalogues and Pamphlets from Which
the Beginner Can Learn Something. To Get Them Free Use the Coupon Below

BATTERY INFORMATION

D°
you know how long your high-

tension battery should last and can
you easily work out from the high-
tension consumption of your set the
standard performance that should be
expected ?

If you cannot then you should certain-
ly get hold of a new Ever Ready
catalogue which gives precise details of
practically every battery in the Ever
Ready range. Even the overall dimen-
sions are given, so that if you are
selecting a new battery to fit into a
special compartment of a portable or
transportable then you can measure up
the length and breadth thereof, as the
saying is, and make sure of not going
wrong. 145

" MAKING WAY "

MHE Peto-Scott idea, which com-
mends itself to me, is that you

should be " making way while you pay."
In other words, you should take ad-
vantage of their easy -payment system,
which you will find detailed in the new
"Easy Way" catalogue just produced.

This gives full descriptions of most of
the leading 1931 sets and parts, and
shows how they can be obtained for
small initial -deposits and equally small
monthly payments.

Peto-Scott's were pioneers in this
system, so far as radio is concerned, and
you can buy wireless gear on the " easy -
way" with complete confidence.

146
CHOOSING YOUR COILS

IEINCOS
have coils to suit every

circuit. I do not think that is too
optimistic a claim to make on their
behalf. I am moved to do so after
reading through the 193o Lewcos
catalogue, which is full of interesting
information about coils, high -frequency
chokes, low -frequency transformers,
potentiometer units and so on.

There are some useful circuits given
so that you can use Lewcos coils in
practically every connection and there
is some interesting information on the
performance of the individual parts,
such as the low -frequency transformers
and chokes. You should certainly get
this booklet. 147

THE ALL -METAL WAY

FROM the Westinghouse people I
have just received "The All -metal
y for 1931." It seems to be going

a slightly different way from that of
193o, for even more useful information
on mains operation is given. The first
half of this booklet has nothing whatever
to do with the cataloguing of Westing-
house metal rectifiers, but is entirely
filled with interesting and instructional
information on the way these units

338

work. By the time you have read it
through you will be able to argue with
the highbrows as to the relative advan-
tages of "voltage doublers" and
" bridges."

And, apart from this, you will then be
able to delve into the catalogue section
and select for yourself the most suitable
Westinghouse units to fit your set and
you will know how to connect them in
circuit. I intend reading through " The
All -metal Way" to rub up my know-
ledge of mains working. 148 

SUITING COILS TO CIRCUITS
IT is not easy, given any dual -range

coil, to find quite the best circuit
to suit it. Of course, if you make up any
receiver in which a Tunewell coil is
specified then you will know just how to
make the connections, but if you have
the coil first and not the circuit then you
may be in doubt.

To overcome this difficulty Turner
and Co. have produced a booklet
giving, among other things, some very
useful circuits in which Tunewell coils
can be used. It is interesting to note
that among these circuits two well-
known Amateur Wireless layouts appear,
the Clarion Screen -grid Three and the
193o Clarion Three. 149

CURING BATTERY BOTHERS
EV EN listeners in the heart of

London often experience difficulty
in getting their batteries charged
locally. There are so many " botchers"
still about.

Several friends of mine have got over
this trouble, which is quite a serious

(Continued on page 341)

SEND TO US FOR THESE
CATALOGUES!

As a keen wireless enthusiast you
naturally want to keep abreast of all the
latest developments and this special
feature will enable you to do so with the
minimum of trouble and the cost of only
)/2d. for postage.

Here we review the newest booklets
and folders issued by eight well-
known firms. If you want copies of any
or all of them Just cut out this coupon
and send it to us. We will see that you
get all the literature you desire.

Just indicate the numbers (seen at
the end of each paragraph) of the cata-
logues you want below.

My name and address are:-

Send this coupon in an unsealed en-
velope, bearing Y2d. stamp, to "Catalogue
Service," WIRELESS MAGAZINE,
58/61 Fetter Lane, E.C.4. Valid till Nov. SO
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The New Isophon

LOUD SPEAKER
POWER UNIT

*Wireless Magazine. November 1930

REAL MOVING COIL POWER

AND PURITY

The very latest advance in cone
reproduction-REAL moving -coil

power and purity at last achieved.
Note the many entirely new features
embodied in the " MOTOR " unit,
including laminated pole shoes made
adjustable by paten ed cam movement.
This avoids the damping effect of the
usual armature adjustments. This
feature, together with the enormously
powerful field magnet, having a pull
of approximately 10 pounds, makes
the unit sensitive to the smallest
impulse, yet capable of handling an
amazing top load power of 10 watts.
Double -tapped winding gives alter-
native D.C. resistances of 250 ohms
or 500 ohms.
The " MOTOR " unit is big, powerful
and thoroughly well made, every part
sturdy and strong-nothing to get out
of order-no part to chatter or rattle.
Ask your dealer to demonstrate this
wonderful unit for you.

TEKADE ELECTRIC LTD.RAO AD
29 Farringdon Street London, E.C.4

Ttlephone: Central 2482

5'

'

LOUD SPEAKER
CHASSIS

Complete with 5 - inch
cone, " MOTOR " power

stand
unit

.

and 47/6

NEW
aWESTINGHOUSE

HIGH TENSION

METAL RECTIFIERS
ON

STAND 66 (THNAT)
MANCHESTER RADIO SHOW

Call at the stand for a copy of the

" All Metal Way, 1931 "
40 pages of technical and practical information,
circuits, etc., for amateur constructors and mains
users, or send 3d. stamp for a copy to :-

The Westinghouse Brake & Saxby

H.T.7. 200 volts,

21/-
28 m.a.

Also H.T.6. 175 volts 25 m.a. - 17/6
and H.T.5. 120 volts 20 m.a. 15/-

Signal Co., Ltd. King's Cross
82 York Road

Please mention " Wireless Magazine " when corresponding with advertisers
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CAN YOU BEAT IT?
Designed and built in the inimitable "BUR-
TON" way-the EMPIRE TWO Battery model
receiver here illustrated represents the most
wonderful value ever offered

5716
Owing to the diver-
gency of opinions
regarding various
snakes of valves, all
BurTon eeceit. era
are supplied uith.
out valves. Send
for latest lists illus-
trating the neu est
Bur Ton receivers
and tom! one', ts,
and name of nem t

agent where ycu
can see and heal
them ::

VISITORS to the recent Radio Exhibition
were unanimous and unsparing in their praise

for the exceptional value offered in the BURTON
EMPIRE TWO battery model receiver.

This set is designed to give good reception of
local station programmes. Tuning is effected by
a drum drive condenser, combined with a volume
control. Two push-pull switches provide for
changing wave range and for switching "on and
off." The set is compact in design and contained
in a very attractive moulded Bakelite Cabinet.

Ask your dealer to show you-THE

URTONEMPIKE TWO
Say you saw it in the Wireless Magazine. (Battery woe!)

GET THE BEST
FROM YOUR NEW

BROOKMANS
THREE

THE
TUNEWELL

SPEAKER UNIT
This Tunewell Double Magnet Speaker
Unit will give you the "last ounce" of
undistorted reception from your Brook -
mans Three. Pure volume. Amazing
tone. Placed in "highest class for quality
of reproduction" in recent Wireless
World test. Price 243

From your dealer or address below

Complete Speakers from 28/6 to 631 -
Write for List

TURNER F3 CO.
54 STATION RD., NEW SOUTHGATE, N.11

\\\\,.

\\.\

Th, Benjamin
Llectric Ltd.

Tariff Road,Tottenitana,
N..7

\\."\- \'

nttenham 1505

10 amps.
On test the new Benjamin Rotary SWitell

brCak5 TO arrir c at zo volts and does it 5o

Imes in rapid succession.

On 25o volts
A.C. also, the switch behaves

well pr wing its comPl4e
adequacy for u,e

with trickle char&
r., eliminators, etc.

One hale fixing to either metal or insulated

panels is obtained by
driing }" clearance.

Read all ab ,ut these sw. tches and the circuts

in which they
can be used fully describe]

with a Agrams in cur catalogue
Na. 5542.

Without terminals 31-

'

BUY
Amateur Wireless

3d. Weekly

rHE BURTON AU 140 TRANSFORMER
A neat and compact instrument of the
highest efficiency, being carefully

wound to give correct ratios. Enclosed
in neat moulded case.
TYPE B/3, ratio 3-1 : 10/6 each
TYPE 13/5 ratio 5..1 10 /6 r,10

C. F. & is thl I U aV

Progress Works
WALSAL - - ENGLAND

INFERS!R....sat we n
get together(

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

We have an unrivalled end world-wide organisation
waiting to help you whether you be novice or
.sp,rt. If you wish for something more than a

br a I aid butter job you owe it to yourself to
investigate our service.
Our handbook "Engineering Opportunities," has
Pointed the way to better things to over 40,000 of
your fellows. It contains d -tails of A.M.LMech.E.,
t3 Sx, A.M.LE.E., AM.I.C.E., A.M.I.
Struct.t., London Metric., C. & G., G.P.O., etc.,
Exams., outlines hem, study courses in all branches
of Electrical, Mechanical, Motor and Wireless
engineering, and explains our unique guarantee of

NO PASS-NO FEES
OUR " PASS " RECORD IN THE
A.M.I.E.E. EXAM. IS OVER 90%.

In a brilliant foreword Prof. A. M. Low shows
clearly the dances you are missing.
"Engineering Opportunities "and our advice are
q dite FREE. Don't neglect this offer-give vent to
that "upward urge and send a postcard NOW,
stating Branch, Post or Exam. which interests you.

British Institute of Engineering Technology,
r83 Shakespeare House, 29/31, Oxford Street, W.I

You will get prompt replies by mentioning " Wireless Magazine"'
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IN TUNE WITH
THE TRADE-Cont.

one, by taking advantage of the hire
and charging service offered by Radio
Service (London) Ltd., of 105 Torriano
Avenue, N.W.5. In this way they can
hire high- or low-tension accumulators
at a very small figure and according to
a folder which has just been sent me by
the Radio Service people the charges
made seem barely to cover the cost of
charging.

Alternatively, if you have accumu-
lators of your own this concern under-
take to recharge and clean them up
regularly. If you are having any
trouble with your local charging station
then you should give Radio Service a
chance to show how batteries can be
cared for. I am told that the tariffs for
every part of the service have just been
reduced. 150

WHEN BUYING VALVES

IT is very extraordinary how the
efficiency of modern sets has made

many set users lamentably ignorant
about their valves. What I mean is
that sets to -day are so efficient that even
with some incorrectly chosen valves a
good performance is still obtained. But,
naturally, it is to your advantage to
make sure of getting the right valve
for every holder.

In this connection I can recommend to
you a new booklet produced by the
Marconiphone Co., Ltd., which not only
catalogues all Marconi valves in an
easy -to -select manner, but gives most
instructive tables and keys for finding
out the characteristics of any given
valve.

When it comes to the point many
set users are a little shaky in regard to
their valve technicalities and this booklet
should do much to reassure them.

151
MAINS KNOWLEDGE

PROBABLY few firms have been
quite so much in touch with mains

matters as have Ferranti, Ltd., who
have been well-known in the electrical
industry since 1884. Whenever they
utter dictums about mains working I
metaphorically doff my hat and you can
picture me doing so to a new booklet
they have introduced dealing with some
new mains components of interest to
home constructors of eliminators.

If you read this through you cannot
tail to learn much of the technicalities
of these all-important parts. I say all-
important because in mains working it
is much more dangerous to go wrong in
values and safety factors than it is with
ordinary battery working. If you do go
wrong you will believe me, but I advise
you to get the Ferranti literature and
not go wrong in this connection. 152

Other catalogues received during
the month are reviewed on page
436; application for those must
be made direct to the manu-

facturers concerned
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Pilot Radio Kits Guarantee Success.
Everything for your new set, down to
the last screw, in an attractive carton,
ncluding The Famous Pilot Test

Meter without which no setsset is complete. No de-
lay-Immediate dispatch
service.

PILOT KITS INCLUDE:
1. Every specified Component.
2. " Red Triangle" guaranteed

ebonite panel, highly polished
and drilled to specification.

3. Handsome cabinet, made in
our own Factory and beauti-
fully french polished by hand.

4. The Specified valves.
3. All nuts, screws, plugs, con-

necting wire and flexible
leads contained in neat par-
titioned carton.

6. A written guarantee of
service.

7. The Pilot two -range Test
Meter.

Components included in Pilot
Radio Kits may be obtained
separately. Send us a detailed
list of your requirements.

Quotations by return.

SEND NOW FOR THE
PILOT CHART

Contains detailed Price Lists
of all the latest and best Kits,
and over 30 valuable Hints
and Tips for the Amateur

Constructor.

described in this issue :
NEW BROOKMAN'S THREE
KIT "A" Cash £5- 8-0 Or 02 monthly payments of 9/11
KIT " B" £7- 7-0 11 13/6
KIT "C" 28-12-0 SI 15/9

FIVE -POINT FOUR
KIT "A" Cash 27-17-1 Or 12 monthly payments of 14/15
KIT "B" 210-4-7 "

"
18/9

KIT "C" 141-8-7 le ,,21-0-11

FALCON THREE
KIT "A" Cash £ 6-6-4 Or 12 monthly payments of 11/7
KIT "B" 29-3-10 16/10
KIT " C" 210-8-10 19/2

FALCON A.C. UNIT
KIT "A" Cash 25-10-3 Or 12 monthly payments of 10/2
KIT "B" i-10-3 12/0
KIT "C" £a-17-9 12/7

 W.M. STANDARD D.C. UNIT
KIT "A" Cash 22-18-0 Or 6 monthly payments of 10;5

IMPORTANT NOTE.-Kit "A," is less valves and
cabinet, Kit " B," is with valves, less cabinet, Kit " C,"
is complete with valves and cabinet.

PETO - SCOTT CO. LIMITED

77 City Road, London, E.C.I.
Phone: Clerkenwell 9406-7-8

62 High Holborn, London, W.C.I.
Phone : Chancery 8266

4 Wen' hester Street, I. ivrpool. Phone: Central 213/
33 Whitelow Rood, Chilton-cumHardy, !can:heater.

Phone : CM,riton-cum-Hardy 2028

-SOLVE ALL WET \-
R.T. TROUBLES BATTERIES

Per dos. No.l. No. 2.
5. d, s. d.

lam (waxed) .. 1 $ 1 8
. 1 2 1

iii) 10siiands124)4 411

iermhal, . 8 10

Trade Supplied

TAYLEX
SELF

sCENERATI

LONG LIFE : SILENT ECONOMICAL

Sample doe. (18 volts), complete with ban
and electrolyte. No. 1, 4/1; No. 2, a -
poet ed., terminals extra. No. 3, wR'

7/8 (10,000 ndlliamps). Sample
unit, 84. Orders 10/- carr. paid. New
illuetrated catalogue poet tree.
FREE.Bargain Ltst of Receivers,

Amplifier. 3 Cornponente.

B. TAYLOR, 67 Studley Road,
Stoeuwell, London
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i PLEASE SEND ME-(a) Your latest Pilot Radio

IChart-(b) Your famous Easy Way Catalogue

NAME

IADDRESS

WE. 11, 30

I
"RED DIAMOND"
TRADE MARK SWITCHES

NEW PATTERNS WITH
"DEAD" SPINDLES

RECE
AS SPECIFFD for use in

"Ferranti's" New Charts.
RD 47 3 point 1/6; by post 1/9
RD 49 2 1/3; 1/6

Of all high-class Radio
dealers or sole makers.

JEWEL PEN CO.
LIMITED

(Radio Dept. 48 , 21-22. Greet
Sutton St, LONDON, E.C.I
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HALF A GUINEA FOR A SUGGESTION
When you have read all through

this issue just sit back a minute
and try to ti ink of some subject of
special interest to listeners that is
not dealt with.

Then jot your idea down on a
postcard and send it to "Sugges-
lions No .4.," WIRELESS MAGAZINE,
58-61 Fetter Lane, E.0 .4.

A prize not exceeding half a
guinea each month will be given for

the best suggestion for the title or
subject of an article with the
most popular appeal.

The closing date for this month's
competition is November 20.

Do not write a letter; a postcard
only is required.

The winner of the September
competition is Mr. D. Arrand, of
Nun -Appleton, Bolton Percy,
York.

Our Tests of New Apparatus
SUPERIAL WIRE

ELECTRON aerial wire will need no
introduction to readers, since it has

been used in large quantities for many
years. Briefly, it consists of one copper
strand surrounded by a number of
steel -wire strands to provide strength
and suppleness. These are finally
enclosed in a thick weatherproof insu-
lation.

The wire is particularly adapted for
use as an aerial, since it is immune from
the effects of long exposure and, in fact,
owing to the quality of the insulation,
may be slung round a tree or chimney
for temporary use.

Due to the large number of steel
strands, the wire is exceptionally strong,
and is better suited to take the strain
caused by the movement of a tree to
which it is attached than the majority
of aerial wires.

NEW TYPE OF WIRE
The makers have recently issued a

new type of aerial wire called Superial,
in which the copper strand has been
increased in diameter, thereby decreasing
the high -frequency resistance.

Some readers may have a feeling that
the efficiency of this form of wire is
seriously below that of the usual
stranded phosphor -bronze. This is not
the case, and in order to demonstrate
this one of the laboratory aerials
which has been in use for some years
was dismantled, and a Superial wire of
exactly the same length substituted.

The voltage developed by the Brook -
man's Park carrier across a given tuning
coil, energised by these two aerials, was
compared, and proved to be identical.
This aerial wire can be obtained in loo
ft. lengths. The makers are the New
London Electron Works, Ltd., of East
Ham, E.6.

ROTOROHM RESISTANCES
IN the early days of broadcasting,

variable high resistances took the
form of some sliding or rotating arm
hearing on a high -resistance compound.
Although this arrangement was satis-
factory for a time, it was impossible to
prevent scraping off the resistance
material, which ultimately led to a
variation in the resistance values, and
caused consequent jerky noises in the
loud -speaker

One of the most ingenious methods of
overcoming this difficulty is utilised in
the Rotorohm variable high resistance,
sold by the Rotor Electric Co., Ltd. The
resistance element is placed in circular
formation in the bottom of a slot; bear-
ing on this with continual pressure is a
stationary coil of wire whose turns are
insulated from each other.

A rotating plunger is arranged to make
contact with the other side of this coil,
and is, therefore, making indirect contact
with various parts of the resistance,
according to the position of the plunger.
With this method of construction the

Rotorchm
variable
resistance

element is indestructible provided that no
heavy current is passed through it.

The sample tested was arranged as a
potentiometer, with a connection to
either end of the resistance and one to the
rotating arm. The element is so arranged
that at one end the change in resistance
is more gradual than throughout the
remainder of the movement, and in con-
sequence volume control is more uni-
form.

The maximum resistance of the sample
tested was approximately 1.5 megohms,
with a useful minimum of approximately
ro,000 ohms. Placed across the secondary
of an intervalve transformer, this pro-
vided admirable control of volume, from
a whisper to full strength.

This may be also used as a variable
grid leak, particularly in circuits
employing a power detector, in which
the value of the leak may, with advan-
tage, be decreased to as little as roo,000
ohms for quality reproduction.
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" BAIRD VERSUS
BELL"

BELOW we publish a letter received
from Baird Television, Ltd., in

reply to the remarks of Mr. Paul
Findley quoted under the above title
on page 257 of the October WIRELESS
MAGAZINE :-
To the Editor, WIRELESS MAGAZINE,

SIR,-Under the heading "Baird
versus Bell," you publish a letter from
Mr. Paul B. Findley. Mr. Findley states
that the latest model of the Bell
apparatus employs 5,000 image channels,
whereas the Baird Televisor employs
only 2,100. He entirely omits to
mention that the Baird Televisor is a
commercial apparatus operating through
the B.B.C. and limited, therefore, to a
definite waveband of 9 kilocycles,
which thus sets a definite limit to the
number of picture elements which can
be transmitted.

On the other hand, the Bell apparatus
of which Mr. Findley writes was shown
in a purely experimental way over a
specially balanced landline. There can
be no legitimate comparison whatever
between the two achievements.

On the one hand we have a com-
mercial apparatus working regularly
under commercial conditions in the
hands of the public, and working through
a channel which definitely limits the
frequency to a 9 -kilocycle waveband.
On the other hand we have a purely
experimental result achieved over a
telephone line with no limitation as to
frequency employed. Nothing is easier
than to construct a disc having 9o, too

or even more apertures and fix
this up under laboratory condi-
tions to give exceptional results.
Picture images with as many
as 90 lines and 8,000 elements
have been transmitted experi-
mentally in the Baird labora-
tories, but such experiments are
of little interest unless they
offer a commercial application.

H.J. BARTON CHAPPLE.
Information Department.,

Baird Television, Ltd.

Around and About
OWNERS of Burndept portable

sets will be interested to know that
the Chief Engineer of the Zurich
broadcasting station has just ordered
one of these instruments for his per-
sonal use. We hear that this receiver
met with a great reception at the Zurich
Radio Exhibition.

We are asked by the Brownie Wireless
Co. (Gt. Britain), Ltd., to advise readers
that they no longer make valve holders.
This decision has been made since the
New Brookman's Three (see page 353)
was built, but no doubt a number of
dealers still have stocks.

Prospective constructors of the Five -
point Three described last month should
note that the two Gripso switches
needed are Is. 9d. each and not 2S. 3d.
as indicated in the original list of
components.
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Suits practically any battery set without
alteration of internal wiring. Bring your
set up to date with the
Six -Sixty All Mains A.C. Conversion Equip-

ment and Six -Sixty Radio Valves.
Write for our new seasons's literature.

§DX=511X-ITY
(B.V.A. RADIO VALVES AND EQUIPMENT)

Six -Sixty Radio Co., Ltd., Six -Sixty House, 17.18, Rathbone Place.
Oxford Street, W.I. Telephone: Museum 6116-7.

Make your
Battery Set
All -Electric
POWER UNIT ALONE

(H.T., L.T., and G.B.) £6 6 0

ALL MAINS CONVERSION
EQUIPMENT from £8 5 0

EPOCH
MOVING COIL
PERMANENT MAGNET SPEAKERS
CABINET MODELS :
Types C12, C13, C14

THE Latest and Great-
est Value offered by

Epoch. The only Cabinet
Moving Coil Speaker that
renders speech perfectly,
and music correctly.
The speaker with the
"Epoch Characteristic."

More sensitive than a
"cone" and much more
powerful than most ener-
gised moving coil speakers.
Absolutely permanent.
Magnificently made and
finished. An instrument
of precision, durability and
beauty.

Type C t2
Oak - - A5 : 19 : 6

Type Cr3
Mahogany - 6 : 3 : 0

Type C t4
Walnut - A6 : 6 : 0
Send for Booklet M.W.4 giving
the finest and largest range
of Moving Coil Speakers, in
both permanent and ener-
gised fields, in the world.
Manufactured by the great-
est Moving Coil Specialists

in England.

EPOCH RADIO
MANUFACIURING CO., LTD.
FarringdonAvenue,London,E.C.4

There is news in the

USE A METAL BOX FOR
YOUR MAINS UNIT
SPECIFIED SOLELY FOR WIRELESS
MAGAZINE" STANDARD D.C. UNIT

AND THE FALCON A.C. UNIT.
Once again the constructional engineers of
the WIRELESS MAGAZINE have re-
cognised the excellent workmanship of
Sensitite products by using the Standard
Unit boxes to case the "W.M." D.C.
Mains Unit and the Falcon A.C. Unit.
Details of how to build these units are
explained in the current issue. SEE
that you use the SENSITITE Stand-
ard Unit boxes as specified. Price,
D.C., 4/6; A.C., 7/6.
Have you heard about our new Sen-
sitite All - electric Screened -grid
3 Kit ? Wonderful range and
power, easy to build, inexpensive
to buy. In fact the finest value
in all -mains receivers-Every-
thing supplied-Nothing else
needed. £9 10s.

Write for descriptive leaflet
sent free on request.

THE WHOLESALE WIRELESS
COMPANY,

103, Farringdon Rd., London,
Phone : Clerkenwell 5352. E. C.1.

" Wireless Magazine " advertisements
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"Soul -stirring REALITY"

Patent No. 309214

"DOUBLE -CONE" CHASSIS
THE wonderful superiority of reproduction is due to the

use of large and small cones which, being free to move
within the chassis, accurately respond to the high and

low frequencies, through the small and large cones respec-
tively. The whole range of audible frequencies, from the
high-pitched notes of string instruments to the deep full-
throated ma;esty of bass notes, is reproduced with a fidelity
and realism that adds enormously to the results of any unit.
The most astonishingly life -like music and speech, however,
is obtained when the chassis is fit ed with the famous Wates
Star Unit, now reduced to 25,/-. Whatever unit you use, fit
it to the Universal Chassis to -night and you will then realise
how good your set really can be.

It must be heard to be believed. There is nothing else at
any price to equal it. Ask your dealer to demonstrate, or if
any difficulty write direct to the address below.
WARNING.-When buying the WATES Patent Chassis, beware
of imitations with the Cones fixed to the baffles-insist on

seeing the name WATTS before purchasing.

Fully Illustrated Catalogue from :

THE STANDARD BATTERY CO.
(Dept. W.M.)

184/188 SHAFTESBURY AVENUE, LONDON, W.C2

r.
,___
ti.._.,_, ___,................_...STAR ---=----x

ligs, LOUD SPEAKER

.411-4.4 .
........4 . t' 41f.,

WATES
DOUBLE CONE
CHASSIS

&ON-, 309214

COMPLETE
SPEAKERS IN

HANDSOME
CABINET.

IN OAK, 14 in.
£3 10 0

IN MAHOGANY, 14 in.
£3 15 0

IN OAK, 20 in.
E4 10 0

IN MAHOGANY, 20 in
£4 15 0

PRICES
s. d.

Writes Chassis with Universal in. .. 11 6
Bracket to fit all popular 14 in. .. 12 6
Units 20 in. super 17 6

Universal Bracket (only) for fitting vari-
ous Units to speakers 0

Silk -lined fret of attractive design, as
illustrated at top for 12 in chassis .. 4 0

14 in. .. 5 0

H & B
KITS-COILS-SCREENS

FALCON A.C. THREE
The complete kit ready for immediate assembly. The finest kit
it's possible to buy. Metal panel drilled to specification and
sprayed in chocolate colour with gold finish. or in any colour
you wish. Cash Price, £5 15 0

Valves extra.
Included in this kit are Full-size Blueprint, Wire, Screws, and
Baseboard. Write for detailed list.

FALCON A.C. UNIT
The complete kit for the A.C. Unit, including U5 Rectifying
Valve, Wires, Screws, Baseboard, Metal Cabinet and Blueprint.

Cash Price, £6 14 3
NEW BROOKMAN'S THREE

A real distance getter, very selective and easy to assemble.
H. & B. kit contains only the finest components it is possible to
buy. Every part exactly as used by the designer. Panel drilled
ready, Baseboard and Full-size Blueprint included in each kit.
Cash Price. £4 19 6 Valves, £1 19s. extra. Write for detailed list.

FIVE -POINT FOUR
Ideal kit for those who require a powerful and excellent tone
receiver. With the H. & B. kit, which contains only specified
components, it is an easy matter to construct this set. Panel and
Strips are drilled ready, Wire, Screws, Baseboard, and Full-size
Blueprint are included in every kit. Cash Price. £6 19 3.
Valves. £2 7s. 6d. extra. Write for detailed list. Any parts sold
separately. All components now in stock.
Music Monitor Coils, 9/6. James Screened -grid Portable Coils,
9/6. Panel for Falcon A.C. Three, drilled, 3/-. Screen for
same, 1/6.

Carriage Paid on all cash orders. C.O.D. charges paid on orders over £1.

H & B RADIO CO.
34, 31, 38 BEAK STREET, REGENT STREET, LONDON

GERRARD 2834

LOEWE RADIO
"The Pick or the Bunch"

Receiver R.0.933, 70/- complete, as shown.
The One -valve Set with the Three -valve
Power.
4 -pole Speaker E.B.65, 421-. The Out-
standing success of The National Radio
Exhibition. 9 -pole Loud -speaker Unit and
Chassis, LCH 85,18/8. Unit only, LS 85,12/ -

High Vacuum Resistances - - 1/6
High Vacuum Condenser/ - 1/. and 1/8

Paper Condensers iu metal cases with screw
Terminals, Solder Tags and Fixing Lugs. (For
Horizontal or Vertical Mounting). Prices on
request

Gramophone Pick-up L.R.92 - 15/ -

THE LCIEWE RADIO CO., LTD 4 Fonntayne Road, Tottenham, N.15
'Phone : Tottenham 8911/2

It helps us if you mention " Wireless Magazine"
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body

Teleen Valve
Holders.

Pro. Pat.

No. 20,2,.13130.
An entirely

new

design In
halve Holders,

embody-

ing patent
metal spring

contact+

which are
designed to

provide the

most efficient
contact with

th,

valve
legs, whilst allowing

tic

valve to be
inserted or withdrawn

with an easy movement
Instead ur

being subjected
to undue strain.

which often
causes

damage and

lose of efficiency
to 'he valves.

Low capacity,
salf-locating' sup-

plied with
patent colleting

tags

and hexagon
terminal nut ..

Pr,re 1 /....ach.

Also 6 -pin.
Price 1/8 each'

Telsen " Radiogrand"
Transformer, new

model,

shrouded in genuine
Bakelite, with new windings

and core,
fitted with

earth terminal.
The out-

come of careful
research this

transformer is

scientifically
designed right

down to the small-

est detail.
Made in ratio 3-1

and 5-I it will meet

the needs of modern broadcasting
conditions for

several years
to come.

Price 12/6
each; Ratio 7-1, 17/6 each.

The "Ace" Transformer
has been

specially de-

signed for
inclusion in all Portable

Sets and

where space
is limited.

Similar finish
to the

Radiogrand."
Made in ratios 3-1 and 3-1.

Price 8/6 each.

vembej.: 1930

feleen H.P.
Chokes, de -

to ;over the whole

waveband rain,
.rom 18

to 4,00u metres.
Es-

teem, y low self -capac-

ity +Molded
I, ten chic

bakellte.
Inductance.

la0.000
enierohetiriee,

resistance
401' anms.

Price 2/6 each.

Telsen Fixed
(Mica) Con-

densers,
shrouded

in

genuine
bakellte, made

in capacities
up to .002

u.F- Pro. pat. No.

26207/30. '0003
impplled

complete with
Patent

Grid Leak
Clips to facili-

tate series
or parallel

connection.
Can be

mounted upright
or flat.

Tested on 600 volts.
Price 1/- each.

40.1.11...111M
dzi TELSEN ELECTRIC CO. LTD Birmingham

IK.1:174 :It!):I k CIII
ildvertisers take more interest when you mention " Wireless Magazne"
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" Current per Cell "-that is the modern test of
the H.T. battery for radio. Because with modern
valves the drain upon your H.T. battery is very
heavy and every cell to -day must do its share.

The cells of the Lissen Battery are large in size.
Each cell is a deep reservoir of energy. Each
cell is master of its work-ready to pour out
its energy unstintingly-for month after month
it will do that for you.

If you want most " Current per Cell " get a
Lissen Battery. io,000 radio dealers have it.
But ask firmly for it by name.

regirreitt per cell"
usseitscores eveytine

PRICES
60 volt (reads 66) 7/11
100 volt (reads 108) . 12/11
120 volt 15/10
36 volt . - ... . . 4/6
60 volt (For Portable Receivers) - . 7/11
99 volt (For Portable Receivers) - - 12/8
60 volt (Super Power) - - 13/6
100 volt ,. - - - - 22/.
41. volt Grid Bias 10d.
9 volt 16
18 volt 2/9
q volt Pocket Battery, 5d. each (4/6 doz.)
Single Cell Torch Battery, 45d.

L I S S E N LIMITED Worple Road, Isleworth, Middlesex

Speedy replies result from mentioning " Wireless Magazine"
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IS TELEVISION
An Editorial Word

AT A STANDSTILL?
N the arguments on television that have interested Let me explain that I am one of those who have

wireless people during the last four or five years, wanted television to " make good "; I am one of those
I have found difficulty in allying myself with who have resented unfair attacks on the inventor and

either the pessimist or the optimist. I have always his system. But I must admit that I have not seen
thought the pessimist to be unfair; I have always improvement in televised pictures for a long time,
known the optimist to be so. and that seems to me to be frankly disappointing.

The trouble with television was that it was If the system is the right system, if it contains within
announced too early. Almost as soon as the public itself the kernel of a wonderful fruition, it should
had had its imagination stirred by the broadcasting have shown definite improvement during the past
of sound, there came the revival of the old idea of two years. Perhaps it has-unknown to me.
television. Many, many years before practical men
could possibly give the public thoroughly satis- Contrast what you hear to -day from a first-rate
factory television transmitters and receivers the set operating an equally good loud -speaker and what
public jumped to the idea that television was at hand, you heard in 1922 I Both transmission and recep-
and foolishly expected to be able in the very near tion of broadcast sound have made enormous strides,
future to place something like a hooded focusing very largely in the perfection of details, not in the
screen on the top of their wireless sets and see on it discovery of new principles. There was in the
public events re-enacted before their eyes with all the broadcasting and reception of 1922 the prototype of
natural colours and vivacity associated with the old- everything in broadcasting to -day.fashioned camera-obscura or the view -finder of a Have we now in television in this country or else -
camera. I have found it difficult to convince some where something that can be developed in the next
people that, as far as could now be seen, the present
system of television did not contain the basic prin- present state of broadcasting?
ciple which would make any such miracle possible.

few years to give us anything comparable to the

I have to confess that if I compare the first broad-
cast I saw in Mr. Baird's Long Acre studio with the

I have seen most things that Baird television has full-size televised picture presented on the stage at the
done during the last seven or eight years. Mr. J. L. Coliseum Theatre this summer, I might be tempted
Baird, for whom I have both respect and liking, has to suppose htat television has gone backwards !
from time to time invited me to see the results of his Fortunately, I know that it has not, but I feel that
labours. I saw them as far back as 1923, I think, in a public demonstration of the kind witnessed at the
a back room in Soho when Mr. Baird was using Coliseum was a mistake. The public looked at a
possibly the crudest experimental apparatus I have crude representation which I from my seat in the
ever seen in my life. Nowadays his apparatus is the stalls could scarcely recognise, although some of the
best in the world. ladies and gentlemen whose features were being

I think it would have been good for television if transmitted were familiar to me.
Mr. Baird, in those early days, had interested some The public wondered what it was all about. It
rich patron who would have been content for the was just another instance of an idea being exploited
inventor to work out his ideas patiently until tele- at the laboratory stage rather than allowing it to
vision was ready for commercial introduction. But develop into such a state of progress as would create
" might have beens " are rather easy after the event. immediate enthusiasm when the public saw it. The
Mr. Baird's invention proceeded by the course which demonstration gave an opportunity for some critics
is customary nowadays, that of forming a develop- to think and say damning things about the system,
ment company and inviting the public to subscribe and rather than assisting television told very heavily
the capital to be used in experimentation. In due against it. Thousands of people left the Coliseum
course, another company-definitely a commercial- under the belief that television could do nothing
ising company-was formed, and we have during better than produce a caricature from which that
the last few years had opportunities of judging subtle thing " likeness " was absent. I know
what the company regards as a commercial result. differently, but the public could only form their ideas

from the public demonstration.
I remember, approximately two years ago, seeing

what I thought was a most beautiful televised picture What really are the prospects of television in this
in Mr. Baird's Long Acre studio. I was delighted country in the immediate future? Can Mr. Baird
with the quality of the line -transmitted pictures and provide the public with a service of televised pictures
remember recording my impressions at the time. which in quality will give pleasure and in their nature
His pictures had all the quality of soft photographic provoke interest? Is the development of television
enlargements and I realised that Mr. Baird, by look- at this moment at a standstill? Has the system
ing to mechanical details and particularly by making already produced all it has to give?
a stride forward in the method of lighting, had These questions are vitally interesting and if Mr.
very considerably improved his results. When, Baird himself sees fit to provide the answers in our
however, the picture was transmitted by wireless Pages, I am sure that every reader will be delighted to
instead of by line, there was considerable falling read what he has to say.

ii

off in quality.
For many months we have had in our editorial

laboratory a Baird Televisor and occasionally I
" look -in ' to the pictures televised from Long Acre
via the B.B.C. Must I confess to a feeling of
disappointment?

dite../J
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What Wireless Awls to_A
Teat ospitalAAAAAAA414

IN a hospital it is not uncommon for
a nurse to have to remove the ear-

phones from a sleeping patient's
head . . .

It is perhaps incorrect to say that
wireless is the greatest gift to an
invalid. It probably comes as a
greater blessing to the blind-who can
say what it has meant to them to have
a miraculous new world opened up for
their enjoyment?

Psychology of Blindness
If ever a history were written of the

psychology of blindness, surely radio
would be heralded as something of
the utmost importance.

If the blind come first in the rank
of those who have drawn the maxi-
mum of enjoyment from wireless, I
think it would be only just to give
invalids the second place. To them
it is a godsend which lessens their
sufferings and hastens their recovery.

In the Middlesex Hospital, it is
installed almost throughout and I
have yet to meet the patient who does
not fully appreciate the enjoyment
which it offers. I believe that there
was once a man who told me he did
not like it, but I could not even be
sure of this !

The worst feature of illness is often
not the illness itself but the enforced
idleness. A man is suddenly switched
from a life of happy activity into a

By DOROTHY M. SMITH
(Lady Superintendent of the
Middlesex Hospital, who is a
great believer in the healing

powers of radio).

state in which, before wireless came,
he was compelled more or less to lie
still and think . . . And too much
thinking when one is ill and depressed
can be a bad thing.

One's thoughts are not likely to be
pleasant ones or such as are conducive
to a speedy recovery. There is
always a danger of introspection,
that is, of thinking over and over
again how unfortunate one is, and of
the things one ought to be doing if
one were well. The greatest good
which wireless does to the invalid is to
take his mind off himself.

Under the conditions of an ordin-
ary illness of sufficient severity to
merit entry into a hospital, it is
nearly impossible to direct an in-
valid's mind into the right channels
in any other way than by wireless.

It is so much healthier for a man
to be listening in to a Promenade
Concert than to be wondering how
his business is going in his absence.
It is so much better for a woman to
be laughing at a vaudeville item than
to be worrying about how her chil-
dren are managing without her.

Worry does not help Nature in her
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task of curing. Wireless, besides do-
ing so much to lessen the amount of
worry indulged in by hospital pa-
tients, is also helping to give them
the mental attitude likely to speed
their way to normal health.

And here is another virtue of wire-
less ; it is suitable for every type of
patient at every stage of recovery.
I do not consider loud -speakers are
suitable in the hospital except in the
children's ward. In every other
instance earphones are installed, and
thus each patient can form a little
isolated world of his own in which he
can listen or not listen according to
his mood or personal preferences.

Easiest Form of Entertainment
Radio is the easiest form of enter-

tainment, the one which makes the
least demand on the listener, and this
makes it particularly suitable for the
invalid who may be short of patience
or feel the need of a form of enter-
tainment which, although enjoyable,
does not make too great a demand on
his strength.

In our own case, the earphones
sometimes provide a welcome refuge
from the noise of hammers-only
it must be added, a temporary noise,
due to our rebuilding scheme, for
which we still need much money I

I am sometimes asked what items
out of the broadcasting programmes
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re best appreciated by the patients.
t is difficult to mention any one sec-

tion and say : " That is what they
like best," but there is no doubt that
the Sunday evening service is very
highly appreciated. It is an extra-
ordinary sight to see quite a number
of a ward full of patients actually join-
ing in the singing of hymns by an
unseen and absent congregation, but
this often happens.

News Bulletins
Men seem to have a very keen

interest in the news bulletins. I
think it must be that, lying helpless
in hospital, they feel a little out of
touch with the great world outside
and seek to re-establish contact by
listening to the latest developments
in the community of which they hope
shortly to be healthy members.

Next in popularity come the variety
hours. This, of course, is a very
good sign, for the healing power of
laughter has long been widely appre-
ciated. "Laugh and grow fit 1" is
not a bad policy for the hospital
patient, and wireless is certainly help-
ing him to do it. Outside broad-
casts of sporting events and so forth
are always, quite naturally, sure of a
hearty welcome. To be able to be
present in spirit, if not in body, at
these events is a great boon.

Strange and New
It may seem strange to readers of

this article, but we actually get
patients from the depths of the

New Names for Old
The Sailor's Arms 'twas called of yore -

They called it that for years and years;
They say that in the Civil War

The place was noted for its beers.

The Sailor's Arms 'twas called of yore -
That inn upon the broad highway,

And that's the quaint old name it bore
Until a very recent day.

Exhibited for all to seek,
The name was there in letters brown.

Until one afternoon last week
They took the ancient title down.

For when they got "The Brookman's Four"
The villagers came flocking in,

And painted up upon the door :
"This here we've called The Listening Inn !"

C.P.P.

country to whom wireless is some-
thing strange and new. They have
never heard a wireless set before !
As may be imagined, their enjoyment
of the programmes is even greater
than that of the patients who have
sets of their own at home.

It is for reasons such as the fore-
going that I am convinced of the
good work which wireless is doing in
hospitals, and opposed to those who
decry it. Anything which can help

an invalid to forget his own troubles
and put him in a cheerful frame of
mind cannot but help to hasten his
journey towards good health.

A Good Inflience
This, wireless is doing. Therefore

its influence is all to the good, and I
am sure that any ex -patient who has
enjoyed wireless during his enforced
helplessness will support me in this
statement.

FOR THE SHORT-WAVE EXPERIMENTER
Kilo- Kilo -

Metres cycles Call Station Metres cycles Call Station

15.94 18,820 PLE Bandoeng (Java). 37 8.105 HS4PJ Bangkok (Siam), 200 watts.
16.8 17,850 PLF Bandoeng (Java). 39.98 7,500 EK4ZZ7 Danzig (Germany).
16.9 17,750 HSP Bangkok (Siam), 20 kw. 90.90 7,390 Paris Experimental (France), 1.2 kw.
18.8 15,957 PLO Bandoeng (Java). 41.3 7,264 PBFS Eindhoven (Holland).
19.56 15,337 W2XAD Schenectady (New York). Relays WGY. 43.60 6,881 SMC Casablanca (North Africa).
19.72 15,210 W8 XK East Pittsburg (Pa.). Relays KDKA. 43.86 6,840 VRY Georgetown (British Guiana).
19.83 15,130 W3XAL Boundbrook (New Jersey). 44 6,818 XDA Mexico City.
19.84 15,121 Rome (Vatican station testing). 45 6,666 C f lA A Lisbon (Portugal).
21.5 13,950 Bucarest (Romania), 150 watts. 47 6,383 C f3AG Funchal (Madeira Islands), 0.3 kw.
21.91 13,690 W2X0 Schenectady (New York). Relays WGY. 48.86 6,140 W8XK East Pittsburg (Pa.). Relays KDKA.
22.07 13,630 W2X0 Schenectady (New York). Relays WGY. 49.02 6,120 W2XE Richmond Hill (New York). Relays
25 12,000 Oporto (Portugal) WABC.
25.36 11,830 Calcutta (India) testing. 49.18 6,105 W3XAI Boundbrook (New Jersey), 12 kw.
25.4 11,810 3110 Rome (Italy), 9 kw. 49.5 6,060 W3XAU Philadelphia (Pa.).
25.42 11,800 W2XAL Coytesville (New Jersey). Relays WRN Y. 99.5 6,060 WSXAL Mason (Ohio). Relays WLW.
26.53 11.761 G5SW Cnelmsford (England), 15 kw. 49.67 6,040 W2XAL Coytesvi Ile (New Jersey). Relays WRN V.
25.6 11,718 C3 RX Winnipeg (Canada), 2 kw. 49.83 6,020 W9XF Downer's Grove WU 5 kw. Relays
26.6 11,278 1BDK Brussels (Belgium). W EN It, Chicago.
28 10,710 CT1B0 Lisbon (Portugal). 50.25 5,980 Rome (Vatican station testing).
28.8 10,410 VK2ME Sydney (Australia), 20 kw. 52.8 5,682 OCTU Tunis Kasbah (North Africa).
29 10,300 Paris Experimental (France), 1 kw. 58 5,172 OVJMPT Prague (Czechoslovakia).
29.5 10,167 IIS2PJ Bangkok (Siam), 0.5 kw. 60 5,000 Bratislava (Czechoslovakia).
30.5 9,836 Poznan (Poland), 300 watts. 62.5 4,800 W8XK East Pittsburg (Pa.), 40 kw. Relays
31.1 9,677 7L0 Nairobi (Kenya Colony). KDKA
31.28 9,590 PCJ Eindhoven (Holland), 25 kW. 62.56 4,795 W9XAM Elgin National Watch Co. (I11.). Time
31.38 9,560 Zeesen (Germany), 8 kw. Relays Berlin. Signals.
31.48 9,530 W2XAF Schenectady (New York), 40 kw. Relays 80 3,750 3110 Rome (Italy), 9 kw.

WGY. 135 2,222 Oslo (Norway).
31.6 9,494 OXY Lyngby (Denmark). 139 2,158 W2XR New York.
33 9,090 Radio Vitus (Paris). 192.3 1,560 Scheveningen -Haven (Holland).
34.68 8,650 W6XN Oakland (Cal.). 5 kw. Relays BOO.
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Further Notes on

The REGIONAL -CAC-4"-IC

BAND-PASS FOUR
WW1/W.11e 411144414,44411AAAAA41111AilikAIIIIillth

BAND -PASS tuning has
so many advantages

that quite an amount could
be written of the systems
used. The idea is, of course,
to put between the aerial
and the first valve a really
selective device, and yet
one which does not distort
the signals.

In practice it is easy
enough to provide such a
device for one wavelength
only. The width of the band
of frequencies passed on can
be regulated to suit broad-
cast conditions, and, in fact,
an almost ideal filter can be
provided.

It is not so easy to deal
with a wide range of wave-
lengths, such as from zoo to
55o metres. To cover this
range we must tune by alter-
ing the capacity or induct-
ance incorporated in the circuits.

The high -frequency resistance of
the circuits therefore alters, and it is
rather difficult to provide a coupling
between two circuits which will give
the complete filter the desired charac-
teristics over the whole range.

The New Four -valve
Screened -grid Set

Designed by
W. JAMES

Full Constructional
Details Were Given

Last Month

ACCESSIBLE ASSEMBLY OF GANG CONDENSER
This view of the Regional Band-pass Four shows how accessible are
all the parts, in particular the gang condenser and Binowave coils

We are helped in this matter,
however, by the tuning characteris-
tics of the rest of the circuit. In the
Regional Band-pass Four, for ex-
ample, we have the aerial -circuit
filter and a tuned transformer be-
tween the screened -grid and detector

valves. Plain tuned cir-
cuits tune more sharply at
the longer wavelengths, the
ratio of capacity to induct-
ance being greater at the
longer than the shorter
wavelengths.

Filters may have the
opposite characteristics, or
give nearly uniform tuning
over the range. What really
matters, however, is that the
combined tuning shall be
satisfactory, and this has
been achieved in the new set.

Naturally, the effect of
reaction is to modify the
tuning curves. Reaction
tends to weaken the high
notes when, applied to the
detector circuit of the set,
but it must be remembered
that feed -back through the
screened -grid valve will tend
to move the peaks of the

filter farther apart, the effect being
one of high -note accentuation.

In this set a capacity -coupled
filter is used. It is not purely a
capacitative coupling, as a little
coupling is allowed to remain between
the pair of medium -wave coils for the
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purpose of improving the effect over
the whole range.

When first tuning the aerial could
be connected through the pre-set
condenser direct to the grid of the
first valve. With this connection
the aerial coil is cut out, but the pre-
set condenser must be reduced to a
low value.

A station can be tuned in and
then the aerial can be put back to
its old position and the filter adjusted.
The adjustment of the filter is really
an easy matter, but is best carried
out carefully.

Trimming Adjustments
All that has to he done really is

to set the trimming condenser across
the aerial -circuit condenser, leaving
the pre-set condenser at a low value
and the trimming condenser con-
nected to the second (grid tuning)
condenser at zero. But in practice
the signal strength may be poor,
owing to the low value of the pre-
set condenser.

It is therefore .necessary to in-
crease this a little, and at the same
time either to increase the capacity
across the grid circuit or to reduce
the trimming condenser in the aerial
circuit. The amount of the signal
developed across the ends of the
tuned circuit can be adjusted in this
way, while the filter -circuit balance
is easily effected.

No Appreciable Loss
Some curves taken are given and

show that at the wavelength of
London Regional the filter action is
good. There is no appreciable loss.
At the wavelength of 5GB the
tuning of the filter is even more
broad, but the tuned transformer
between the valves is more sharp,
so that the net result is a tuning
curve showing sharpness with little
distortion.

On the lower wavelengths the
intervalve circuit tunes more broadly,
but the filter circuit itself is fairly
sharp, with the result that the corn -

A
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How the coil
switches are

ganged

Last month W. James described his
" star" set for the new season. It has
been specially designed for WIRELEss
MAGAZINE readers and will create
particular interest in all radio circles. It
will receive thirty stations almost any-
where in the British Isles.

Many novel features have been intro-
duced. but only where they are of real
practical value. Here are the ten chief
points of interest in the design :-

1. Band-pass Tuning to give the
necessary degree of selectivity under
modern broadcasting conditions.

2. Uniform Selectivity on all wave-
lengths is a feature of great practical
value.

3. Uniform Magnification ensures
consistently good results.

4. Simplified Tuning means that the
set can be operated satisfactorily even by
the inexperienced.

5. Two Volume Controls are pro-
vided to avoid overloading, one for the
high -frequency side, and another for the
low -frequency side.

6. Both Medium and Long Wave-
lengths are covered by the special
Binowave coils, controlled by a single
wave -change switch.

7. A Gramophone Pick-up can be
used without any alteration to the set
at all.

8. Great Magnification is provided
by the Binowave coils and the special
arrangement of the circuit.

.3. Perfect Stability is a feature of
this as well as every set designed by
W. James.

so. The Best Quality is assured
provided the correct valves and anode
voltages are used.

Last, but not least, we believe that the
thousands of constructors who will want
to build this set will be able to get all the
parts without delay. So start building
this wonderful set to -day

bined tuning is satisfactory; much
more so than without the filter.

C

TUNING CHARACTERISTICS OF THE REGIONAL BAND-PASS FOUR
A.-Tuning at London Regional. B.-At London National. C.-Midland Regional
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GANGING
DEVICE

For this reason the receiver handles
rather differently from ordinary sets.
When tuning the filter circuit, for
example, a station is brought in
over a degree or two, as compared
with the much sharper tuning and
variation in strength experienced
with the ordinary circuit. With a
band-pass circuit a station is heard
at practically uniform strength over
a degree or two and then falls off
quickly.

Stability and Capacity
It is well known that for the

maximum high -frequency magnifica-
tion with stability not only must the
circuit be suitable, but the valve
itself must have the minimum anode -
grid capacity combined with good
characteristics.

A new valve which seems to work
very well is the Cossor screened -grid,
and is one worth trying in the set.
There are other makes of screened -
grid valves which are satisfactory in
the set, but it is as well to choose the
best.

For detection a valve having a
moderate impedance is needed, and
since the first article was written
new Marconi and Osram valves have
appeared. The particular valves
have an amplification factor of 35
with an impedance of 35,000 ohms,



Wireless Magazinedvovemben 1930

The Regional Band-pass Four- Continued

MEDIUM -WAVE
COIL. 65 TURNS

N2 28 D.S.C.

EBONITE
FORMER
2"LONGX1'2DIA.
(LONG -WAVE)

}(-1---PAXOLIN FORMER
-4"LONG X 2"DIA.

D.S.C. IN EACH
105T. N234

SLOT

150 TURNS
N°34 D.S.C.

EBONITE
BASE 5"
X3" X 346

GC

PAXOLIN FORMER
2"LONG X arDIA.

E

65 TURI15
rt2 28 D.S.C.

CENTRE TAPPED)

DOUBLE -POLE
SWITCH

GIEEKED

BINOWAVE COIL TYPE E
Constructional details of type E (band-
pass) Binowave coil as used in the

Regional Band-pass Four

and owing to careful construction
there is an absence of microphonic
feed -back.

A valve of this type is not needed
in the first low -frequency position,
as the total magnification would be
too great. It is better to use a valve
of the 20,000 -ohm type, typical
examples being the Mazda HL,
Cossor HF, and Marconi HL.

Choice of Power Valve
In the power stage we should

always use the biggest valve that
can be supplied from the high
tension available. I would recom-
mend a valve such as the Mazda
1324.o, which has an impedance of
1,900 ohms and an amplification
factor of 7, but those who use dry
batteries might not be prepared to
use the largest types and to supply
adequate current.

With a smaller power valve, of
which there are several good types to
choose from, such as the Marconi
and Osram P2 valves and the
Cossor 220P, enough volume for
most purposes will be obtained,

particularly when plenty of high
tension is used.

A supply of roo volts is not of
much real use; 120 volts is a little
better, and is, in fact, what many
people use; but for the finest results

T9 GRID
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7 '4-0=

/T.0005

i 4

c 2
vuuu E

LAMER"
Aln I TO2 MEGOPIMS

CIRCUIT

Circu't of the type E Binowave coil,
specially designed by W. James

the highest voltage that the valves
will take ought to be provided.
Always use enough grid bias for the
last valve; in fact, too great a bias
is to be preferred to too little.

r --
COMPONENTS FOR THE REGIONAL BAND-PASS FOUR

CHOKE, LOW -FREQUENCY 1-Lissen 1-megohm, with holder, ls. 6d. (or
Hypercore, 17s. ed. (or Climax, Dubilier).

1-Lissen 2-megohm, with holder, ls. ed. (or
Dubilier).

C and E RESISTANCES, VARIABLE
1-Rotorohm 1-megohm potentiometer,

type 111, 6s. 6d.
1-Wearite 15 -ohm rheostat, ls. 6d.

SCREEN
1-Parex to specification (or Ready Radio,
H. & B.).

Varley).
COILS

2-Wearite 1930 Binowave, types
with ganging device, £1 15s.

CONDENSERS, FIXED
1-T.C.C. .0002-microfazizd, upright type,

Is. ed. (or Dubilier, Tri
1-T.C.C. .002-microfarad, upright type,

ls. 10d. (or Dubilier, Trix).
1-T.C.C. .015-microfarad, upright type,

8s. 3d. (or Dubilier, Hydra).
5 -Ferranti 2-microfarad, 12s. 6d. (or Mullard,

T.C.C.).
CONDENSERS, VARIABLE

1 -Jackson two -gang Chassimount, .0005-
microfarad, type C2, with drum dial,
£1 es. 6d.

1 -Jackson .0005-microfarad universal log,
with junior drum dial, 19s.

1 -Lotus .00034-microfarad differential, 8s. 6d.
(or Ready Radio).

1 -Polar preset .0003-microfarad maximum,
Is. (or Formo, Lewcos).

EBONITE
1-Becol 18 in. by 7 in. panel, 7s. 7d. (or

Lissen, Peto-Scott).
3-Junit terminal blocks, 2s. 3d. (or Lissen).

HOLDERS, VALVE
3-W.B. rigid type, 3s.
1-W.B. universal type, Is. 3d. (or Junit).

PLUGS
7 -Belling -Lee, marked: , G.B.-1,

G.B.-2, H.T.-, H.T.+ 1, 2,
H.T.-I- 3, Is. 9d. (or Eelex, Clix).

2 -Belling -Lee spades, marked : , L.T.-
9d. (or Eelex, Clix).

RESISTANCES, FIXED
1-Simmonds 800 -ohm, 1.s. 6d. (or Magnum,

Wearite).
1 -Magnum 30,000 -ohm, flexible spaghetti

type, Is. ed.
1 -Magnum 80,000 -ohm, flexible spaghetti

type, Is. 6d.

SUNDRIES
Tinned copper wire for connecting.
Length of Sistoflex sleeving.
1 -pair Bulgin grid -bias battery clips, 6d.
1-Bulgin Midget on -off switch, 10%cl.

TERMINALS
8 -Belling -Lee, marked : Aerial, Earth, L.S.± ,

L.S.-, Pick-up (2), Is. 6d. (or Eelex,
Igranic).

TRANSFORMER, LOW -FREQUENCY
1 -Ferranti, type AF3, £1. 5s. (or Varley,

' Philips).
ACCESSORIES

BATTERIES
1 -Ever Ready power, 120 volts, £2 2s. 6d.

(or Siemens, Pertrix).
1 -Ever Ready 16 -volt grid -bias, standard

type, 3s. 6d. (or Siemens, Pertrix).
1 -Fuller 2 -volt, type LDG, 9s. 6d. (or Lissen

Marconiphone).
CABINET

1 -Pickett table model, El. ls. (or Cameo,
Digby).

LOUD -SPEAKER
1--Ediswan cone, £3 (or Amplion Lion,

Cetestlon).
VALVES

1 -Mazda 216SG, £1 (or Cossor 215SG).
1 -Marconi H2, 8s. 6d. (or Osram H2,

Mazda HL210).
1 -Mazda HL210, 8s. 6d, (or Cossor 210HF,

Marconi HL210).
1 -Mazda P220, 10s. 6d. (or Marconi P2,

Cossor 220P).
The prices mentioned are those for the parts used in the original set ; the prices of alternatives as

indicated m the brackets may be either higher or lower
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PSSPEAKERS
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VALVES
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DETECTORS

CIRCUITS
AERIAL

ESSENTIALS

Everything the beginner wants to
know about his (or her) radio in-
stallation is simply explained in this
special supplement. No previous
technical knowledge on the part
of the reader has been assumed.
Everybody will be able to under-
stand this simple "step by step"
guide, which has been compiled by
D. S t s -ON RELPH & ALAN HUNTER

The Nature of Wireless
WIRELESS transmission con-
sists of waves vibrating in a

medium we call the ether. It is
intangible and invisible, yet it
is all-pervading, otherwise wire-
less would be impossible.

The transmitting station creates
waves in the ether by setting up
an electrical movement in its
aerial. When a wireless wave at
the transmitting point creates a
disturbance in the ether, that dis-
turbance is felt one second later at
all points 300,000,000 metres (or
186,000 miles) away.

Tremendous Speed
Wireless waves are therefore

almost instantaneous in speed.
They have the same speed as
light, namely, 300,000,000 metres
(or 186,000 miles) per second. All
wireless waves, no matter what
their source or nature, travel at
this speed.

The simplest possible sequence
of wireless transmission and recep-
tion is this : (a) sound waves are
converted by a microphone into
electric -current variations, (b)
electric -current variations are con-
verted by the transmitter into
ether vibrations, (c) ether vibra-
tions are converted by the receiver
into electric -current variations,
and (d) electric -current variations
are converted into sound waves
by the loud -speaker.

The fundamental similarity of
wireless waves is their speed, con-
stant at 300,000,000 metres per
second. But although all wireless
waves travel through the ether at
the same speed, the frequency
with which they cause the ether
to vibrate differs for every wave.

This frequency of a wireless

wave is determined by its length.
As the speed is constant, the
longer the wave, the less frequent
will be the waves passing a given
point in a second.

A long wave is said to have a
low frequency and a short wave
a high frequency. The connec-
tion between frequency, wave-
length, and speed of wireless
waves is expressed by the simple
equation : frequency equals speed
divided by wavelength.

We speak of a wireless wave
having a certain frequency. But
when it is a music or speech
signal there are other frequencies
associated with the fundamental.
These frequencies correspond to
the speech and music impressed

upon the wireless wave at the
transmitter.

Three distinct ranges of wave-
lengths are in general use for
broadcasting :-

1.-The ultra -short waves be-
tween, say, 10 and 100 metres;
these waves are of very high fre-
quency. They are used by short-
wave broadcasting stations where
world-wide range is desired. But
these waves are not very con-
sistent or reliable.

2.-Medium waves between,
say, 250 and 650 metres; these are
used by the majority of European
broadcasting stations.

3.-Long waves between, say,
1,000 and 2,000 metres; these are
used by high -power broadcasting

A Marconi 6 -kilowatt transmitting installation. This is the type of
equipment used at a normal broadcasting station. The old transmitter

at 21.0 was of this type

stations where a wide range of
reliable reception is required.

For a given power, long waves
are the most reliable, but the
ultra -short waves have the greatest
range. The medium waves pro-
vide a good compromise between
reliability and range, hence their
popularity for broadcasting stations.

In All Directions
When a broadcasting station

sends out a wireless wave or, in
other words, creates a vibration in
the ether, that all-pervading
medium is universally affected.
This means that from the point of
transmission signals go out in all
directions.

The broadcasting power is
expended in all directions, but the
proportion of power utilised by
each receiver is infinitesimally
small.

It is not the power of the
wireless wave that creates the
movement of air caused by the
movement of the diaphragm of
the loud -speaker. The wireless
wave simply controls latent, but
already present, power in the
valves at the receiving end.

Wireless waves can be de-
flected from their course; a moun-
tain containing metallic ore will
shield the valley beyond from
wireless waves. Similarly, a large
steel building will prevent wire-
less waves from penetrating pro-
perly to a portable set inside.

Besides being deflected, wire-
less waves are reflected by the
upper atmosphere. Unfortunately
the reflection is not constant, so
wireless reception dependant
upon reflected waves is apt to be
unreliable.

PAGE ONE



EASY STEPS IN RADIO

Aerial
THE aerial connected to a

receiving set is a device for
converting etheric wireless waves
into electric -current variations.
It consists of a length of low -
resistance wire suspended as high
as possible, free at one end and
connected to the aerial terminal
of the set at the other.

Thus suspended, an aerial wire
readily responds to vibrations in
the ether. So when a wireless
wave is sent from a broadcasting
station, minute high -frequency
oscillating currents are developed
along the aerial wire.

Aerial Efficiency
The lower the resistance of the

aerial system, the greater will be
the energy developed. With small
sets an efficient aerial is essential.

Aerials can be divided into two
distinct types. Firstly, there is

the open aerial, consisting of a
suspended wire working in con -

A frame aerial consists of a
length of wire wound round a
rectangular or other regular -
shaped former. It takes the
place of an aerial coil in a set
and is tuned to the desired wave-
length by a variable condenser

junction with an earth connection.
Secondly, there is the frame aerial
consisting of a length of wire
wound into a loop or square, from
one to three feet in diameter;
frame aerials do not generally have
earth connections.

The open aerial is the more
efficient. With average height and
length it receives equally well from
all directions. The frame aerial is
not very efficient, although due to
its special action it is in great use.
The frame aerial develops far
more energy when it is pointing
in the direction of the incoming
signal than when it is otherwise
placed.

This directional property is

and Earth Essentials
Because modern sets are so efficient

that they will give some sort of result
even under the worst conditions, the
aerial and earth system of a receiving
installation often gets too little attention.
A good aerial and earth may be equivalent
to an extra valve in the set, so take
trouble to erect the best you possibly can.

In an aerial -earth system the earth
connection is as important a3 the aerial,
a point that many listeners do not grasp.

valuable in eliminating interfer-
ence between two signals that
cannot be easily separated by the
process of tuning. But it is only
of use in this way when the signals
are coming from directions ap-
proximately at right angles with
respect to the receiver. For con-
fined spaces the frame aerial is
widely adopted, as in portable
and transportable sets.

In general, the type of aerial
recommended is a suspended wire,
either outside or inside the house,
preferably outside. The total
length of the aerial wire is fixed
by law at 100 feet. This is mea-
sured from the free end to the
aerial terminal of the receiver.
Under present-day conditions the
full permissible length of aerial
wire is seldom wanted; 70 feet is
a good average length.

Two cardinal rules apply to
aerial erection : isolation and
insulation. The wire must not be
allowed to come into direct con-
tact with any object between the
point of suspension and the aerial
terminal of the set. In other
words, it must be well insulated.

Isolation is not so easy to
achieve; we mean isolation from
earthed objects. The aerial wire
should not run parallel for any
length with any earthed object,
such as the side of the house or
the roof; nor must the wire
inside the house be more than
a few feet in length, otherwise
some of the energy received by
the aerial will be dissipated before
it reaches the receiver.

Value of Short Wires
The guiding rule is to keep the

energy received away from the
earth until it has passed through
the set and then to lead it to earth
as efficiently as possible by means
of a short, low -resistance wire.

The aerial should, if possible,
be erected outside the house; and
height is more important than
length. In fact, the ideal aerial
would be a 100 -foot vertical wire;
but as that is almost impracticable,

as much as possible of the wire
should be utilised in the down-
ward stretch-which should be
kept several feet away from the
wall.

Indoor aerials are more efficient
than frame aerials; as far as pos-
sible, the rules of outdoor -aerial
erection should be observed with
the indoor aerial. A total length
of 50 feet is recommended.

The best wire to use for aerials
is the stranded type, and it should
be low -resistance copper of high
conductivity. That known as

7/22" aerial wire is recom-
mended. It need not be enamel
covered, although in towns this is
an advantage. Indoor aerial wire
can conveniently be a single strand
of cotton -covered wire of stout
gauge.

Earths are a problem in many
homes. The ideal is a large metal
plate buried below the aerial wire,
but a good substitute is a 3 -foot
metal spike or earth tube. The

pipe, which usually makes exten-
sive contact with earth. The metal
on the pipe should be scraped
bright and a stout clip fixed
round it.

Gas pipes should be avoided;
the danger from this contact is
negligible, but the inefficiency due
to the white -lead joints is con-
siderable.

Under modern conditions the
aerial is not so important as it
used to be, owing to the great
increase in the power of trans-
mitting stations and in the
amplifying properties of wireless
receiving apparatus. But with a
small set there is still a need for
an efficient aerial if maximum
efficiency is to be obtained. A
good aerial is still a great economy.

What is a Good Aerial?
By a good aerial, we do not

necessarily imply a long aerial;
it is true that the higher and longer
is the aerial, the greater is the
power of the signals received; but
all forms of interference, such as
atmospherics and powerful nearby
stations, are also greatly i ncreased.

So we can say that a high, long
aerial brings in plenty of signals-
but also plenty of interference.
The real significant point to note
is that as the aerial is reduced in
its pick-up abilities, the inter-
ference is more reduced in strength
than the required signals.

In other words, the ratio of
interference to signal is lowered;
a valuable point. This question of
interference -to -signal ratio is more
fully dealt with under - Amplify-
ing at High Frequencies"on page
eight of this supplement.

On the left is shown a common Porn of earl i connection-a metal tube,
preferably copper, stuck in the ground. On the right is an earth clip

fixed round a water pipe; gas pipes are not recommended

soil in which an outdoor earth is
buried should be kept damp and
the lead from the earth to the set
should be short.

When such an earth is impos-
sible the best alternative is to
make contact with a main water -

In these days of efficient ampli-
fying valves, one has to be careful
to choose a suitable length of aerial,
otherwise serious interference
results. For most sets a short
aerial is the most suitable for
this reason.
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Points About Commercial Sets
Battery Sets

BATTERY -OPERATED sets with two or
three valves are very suitable for listeners

without an electric -light supply. The batteries
can be contained inside the cabinet, or con-
nected externally. A two -valve battery -
operated set can be economically run from the
standard -capacity H.T. battery; but a three- or
four-valver needs to have double -capacity or
even treble -capacity batteries. Every set with
a pentode output valve should have a double -
capacity H.T. battery. Where the batteries
are externally connected, the leads should be
clearly marked to indicate the correct voltages
to be applied to the anodes of the valves.

The average price of a good -class three -valve

battery set is £12. This includes the valves
but not the batteries or loud -speaker. Two-
valvers can be had for £6 to £7, but, before
buying, one should make sure they are selec-
tive enough to separate two regional stations.

The greatest source of trouble with battery
sets is-the H.T. battery. This is the high -
voltage one; it runs down within two or three
months and must be replaced with a new one,
otherwise the quality of reproduction suffers.

Seen on the right is a typical battery -operated
receiver with three operating controls on the
panel. One dial is turned for different wave-

lengths and the other controls volume

Mains Sets
SETS worked from A.C. or D.C. mains

supplies dispense entirely with batteries.
All -electric sets, as they are called, are there-
fore more expensive than battery sets, since
equipment is included for energising the
valves. A.C. mains are more useful than D.C.
mains for running complete sets, although
quite efficient all -electric D.C. models are
available. The average price of a two -valve
all -electric set, for either A.C. or D.C. sup -

The set on the left takes all its power from
alternating current electric -light mains. This
model includes a loud -speaker mounted under-

neath the receiver itself.

plies, is £12; for a three -valve all -electric set
the average price is £21. The more elaborate
four- and five-valvers run up to £30 or £40, and
one designed to include the loud -speaker, so
that the only "extra" is a short aerial and a
good earth connection, would cost more.

Better quality of reproduction can be ob-
tained from a mains -operated set than from a
battery set, because more power is available
through the larger power valve.

The entire elimination of the battery up-
keep problem-and with that, the major ills of
wireless reception-is a strong argument in
favour of the mains -driven set, which is
always preferable to a battery set.

Portables and Transportables
THE outstanding difference between a

portable set and any other type of set is
this : a portable (or transportable) has its
aerial contained in the cabinet or container,
whereas a table cabinet set has an externally
connected aerial. Portables are self-contained;
they include the loud -speaker and the power
supply. Portables can be worked from bat-
teries or from the mains supply.

The shape of the cabinets of portables can
take two forms; the most popular is the attache
case, with the set and batteries in the main
compartment, leaving the lid to house the
loud -speaker and frame aerial. The other
shape is an upright cabinet with the loud -

speaker and batteries below the set. Prices of
battery -operated portables vary between
16 guineas and 24 guineas. Twenty guineas is
a fair price for a good model. For mains -
operated portables one must pay more.
£30 is an average price.

The A.C.-mains transportable is probably
radio in its most convenient form. There is no
aerial to be erected and no battery problem.
This type of set is becoming very popular.

A typical transportable receiver is illustrated
on the right. This is a three-valver, with a
screened -grid high -frequency amplifying valve

-a very popular type

Radio Gramophones
RADIO gramophones are combination in-

struments, comprising a multi -valve set
and all the equipment for reproducing gramo-
phone records by electrical means. Nearly
always these instruments are driven from the
mains, owing to the need for considerable
power to give purity of reproduction with good
volume. Most radio gramophones have an
electrically -driven gramophone turntable. A
few include a frame aerial for radio reception,

A particularly elaborate radio gramophone is
shown on the left. This model has two gramo-
phone turntables so that there need be no

delay between the playing of records

but most of them need a small external aerial.
The radio side of these instruments is

usually sufficiently powerful to provide a large
number of stations at full strength. In view
of the many constituents of a radio gramo-
phone, it is natural that prices vary consider-
ably, but reputable models cost upwards of
£50, and really elaborate models are listed at
prices between £100 and £250.

In addition to their obvious use in the home,
radio gramophones are very popular in cafes
and other public places. The variety of
amusement to be had from such an instru-
ment is endless. The radio gramophone is the
musical reproducer de -luxe.

PAGE THREE



EASY STEPS IN RADIO

ALTHOUGH at any given
time there are hundreds of

wireless waves surging up and
down the aerial of the receiving
set, the tuner enables the detector
to respond to one signal to the
exclusion of all others.

Rather, we should say that a
perfect tuner working in a well -
regulated broadcasting plan would
do that; but through various
imperfections the tuner often
responds to more than one signal
at a time.

So when one station is tuned in
others are sometimes heard as a
background. The ability of a
tuner to select one station to the
exclusion of all others determines
the selectivity of the set.

A set is selective when its
tuner is so well designed that each
station is separately received
without interference from stations
on adjacent wavelengths. Con -

So geared that many revolutions
of the control knob are needed to
put the vanes of a variable con-
denser in and out of mesh, a slow-
motion dial is found on every

modern set

versely, a given adjustment of a
tuner that brings in two stations
at once is a sure sign of an unselec-
tive set.

We shall see later that, after the
signal has been detected, the
speech and music frequencies are
left to operate the loud -speaker.
and the high frequencies of the
wireless wave are by-passed to
earth. Why, then, should we
worry to pick out the signal
before detection by the process of
tuning ?

Equal Response
The answer is that the aerial is

almost equally responsive to all
the signals received upon it, so
the required signal is differentiated
from all the others by making its
strength very great compared
with the rest.

The energy received from even
a powerful near -by broadcasting
station is extremely minute; of
the order of millionths of a watt,
which is the unit of electrical
energy. Compare that amount

What the Tuner Does
Every radio set has a tuning circuit that

enables a transmission on any particular
wavelength to be picked out at will from
other transmissions being sent out at the
same time. It is impossible to use a set
without having to tune it, so it is always a
great advantage to know just what the
operation really means.

There are various special forms of tuners
for special purposes, but fundamentally they
are all used for separating one broadcast
programme from another.

with the 60 watts required to light
an ordinary electric bulb !

The aerial offers practically the
same resistance to all wireless -
wave currents; but by tuning one
signal-that is, adjusting the con-
stants of the receiver's tuning to
the transmitting tuning-the
resistance of the whole aerial
system is greatly reduced and that
particular signal's current rises
accordingly. Tuning is therefore
a resistance -lowering process.

What is a Watt ?
We have mentioned watts

energy and " tuning constants,"
two phrases that need some fur-
ther explanation. The first should
not be difficult to grasp; the watt
is the unit of electrical energy.
The domestic electric -light bulb
just mentioned requires anything
from 30 to 100 watts. How does
this compare with the power of a
transmitting station, which is also
measured in watts? Well, the old
London transmitter was rated at
1,500 watts, while the new Brook -
man's Park stations have a rating
of about 60,000 watts.

The watt is the product of the
unit of electrical pressure, the
volt, and the unit of electrical rate
of flow, the ampere. Thus, one
watt is equivalent to one volt
multiplied by one ampere.

Without going deeply into elec-
trical science, we can see that a
great pressure behind a small flow
can represent just as much energy
as a low pressure behind a large
flow.

When the receiving aerial re -

A typical dual -range tuning coil,
with a switch that can be adjusted
from the panel for medium or

long waves

sponds to the transmitted wave,
the aim is to develop' the greatest
possible electrical pressure or
voltage, because the first valve in
the set is a voltage -operated
device. The best tuner is one that
causes the greatest voltage to be
developed by the incoming signal.

"Tuning constants'. is a phrase
covering the two essentials of a
tuned circuit, namely, the induct-
ance and the capacity. The two
together form an oscillatory cir-

This is because the mechanical
means of varying capacity is so
much more precise than for vary-
ing inductance.

In early sets the coils were
sometimes varied in inductance;
some crystal sets still adopt this
method.

Although tuning systems appear
to differ considerably, they all
involve a coil and a condenser.
The coil may take many forms,
but the condenser always con-
sists of one set of movable metal
plates interleaving by a vafying
amount a set of fixed plates.

Unit of Capacity
When the plates, or vanes as

they are sometimes called, are the
least overlapping, the capacity of
the condenser is at its minimum.
When the vanes are overlapping
as much as possible the con-
denser's capacityis at its maximum.
We measure a condenser's capacity
by the unit called a farad; but as
this is an unduly large unit for
radio work we usually speak of
the microfarad, which is a thou-
sandth part of a farad.

Actually, a variable condenser

At A is shown a plain aerial tuner. The diagram B shows a tapped
coil for increasing the selectivity. At C a double circuit is shown,
with a primary coil and a secondary coil. The secondary is usually

tuned, but the primary is often untuned
cuit, which has a very low resist-
ance when adjusted to the same
value as that of the transmitter
tuning.

The property of inductance is
exhibited by an inductance coil
and the property of capacity by
a condenser. Every tuned circuit
has a coil and a condenser.

The oscillation constant of a
tuning circuit is the product of its
capacity and inductance; we call
this the LC value. This product
can be obtained by a small amount
of inductance and a large amount
of capacity or vice versa.

To vary the oscillation constants
you can vary either the inductance
or the capacity, or both. But iri
practice it is found most con-
venient to vary the capacity and
to keep the inductance constant.

used for tuning has a maximum
capacity of but a fraction of one
microfarad. When we mention a
.0005-microfarad condenser we
mean that at its maximum this is
the capacity; no condenser has an
absolutely zero minimum.

There is always some residual
capacity even when the moving
vanes are all out of mesh with the
fixed vanes, but the best designed
condensers have a very low
minimum, so that with any given
coil the tuning range is as great as
possible.

Coils take two distinct forms :
the solenoid and the plug-in
types. The simple solenoid con-
sists of a tube of insulating ma-
terial upon which is wound in a
single layer thin -gauge wire
covered with either silk or cotton,
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to insulate one turn from the
two adjacent turns.

The solenoid coil is the most
efficient; a very fine example of
solenoid -coil construction can be
found in the Binowave tuners
designed by W. James.

As a rule, one coil is not suffi-

O the left, a two -pin plug-in
tilting coil in a holder. A vari-
able condenser with a slow-
motion dial is shown on the right

cient with the normal variable
condenser to cover the two wave-
length ranges in use. So two
separate solenoids are arranged
with a switch between them; one
covers the 250- to 550 -metre
range and the other the 1,000- to
2,000 -metre range.

Plug-in Coils
Another way out of this draw-

back is to use two separate coils of
the plug-in type. These coils are
wound on a special honeycomb
pattern, so that a large amount of
inductance can be confined in a
small space. This type of coil is
very popular owing to the ease
with which wavelength ranges
can be varied.

Over the available range of a
variable tuning circuit the variable
condenser is conveniently cali-
brated by its dial. The dial is
divided into 100 or 180 degrees,
but the division is absolutely
arbitrary. That is to say, there is
no relation between the wave-
length of the station received and

the dial reading at which it is
received.

So a station having a wavelength
of 300 metres might be logged at
40 degrees on the dial of one set
and at 50 degrees on the dial of
another set.

Calibration.
The divisions of the dial are a

convenient calibration of the con-
denser associated with a tuned
circuit; increases of wavelength
are noted by increases in the
reading of the dial. Thus 250
metres might be located at
10 degrees and 350 metres at
40 degrees. But the wavelength
does not, as a rule, increase in
direct proportion to dial divisions.

The simplest possible condenser
dial, having a knob that rotates
the shaft of the moving vanes
direct, is not generally used in
modern sets. It is much preferable
to have a slow-motion dial, which
works the moving vanes through
a reduction gear. In this way a
large movement of the dial
causes only a small movement of

Special additional tuning circuits are sometimes used to make a set
more selective. At A is shown a common form of wavetrap coupled
in the aerial circuit ; this is tuned to the wavelength of an interfering

signal. At B is shown an additional tuner connected in parallel with
the main circuit to give sharper tuning.

with two or more tuning con-
densers. Here the dial readings
for a given station may not be the
same on each condenser. The
aerial -condenser dial often has a
lower reading than the secondary
tuner, because the aerial itself

Five different makes of two -pin plug-in coil. That on the extreme
or double -tapped used for obtaining increased

selectivity

the condenser vanes, resulting in
a much greater precision of
operation.

In many sets there are two
tuning circuits or even more,

A single -layer or soleno pe f tr ing .0. The photograph shows
clearly how the wire is anchored by threading it through holes in

the former

adds some capacity to its circuit.
To end these notes on what the

tuner does, let us reiterate the
main function of tuning; it is to
separate one required signal from
the dozens of unrequired signals
received simultaneously by the
aerial. Selectivity in a set is the
measure of its ability to tune in
one signal to the exclusion of all
others.

Value of Theory
All these theoretical aspects of

tuning should be thoroughly
grasped before the manual side of
tuning is attempted; for it is very
valuable to understand what the
tuner does. Then one can learn
something of how to make the
tuner of a set do its job.

Careful control of a set cannot
overcome inherent tuning faults;
but it can do much to ensure that
the best possible results are being
obtained.

In simple sets the large tuning
knob varies the wavelength of the

tuning circuit of the detector
valve. Very little experience is
needed to get good results with a
one -knob tuning set; but great
care must be taken to see that the
smaller knob marked reaction, is
used in conjunction with the tuning
knob.

To make quite sure that an
adjustment of reaction has not
upset the tuning, it is a good plan
always to re -set the tuning knob
after any alteration of the setting
of the reaction knob.

More Elaborate Sets
In more elaborate sets, where

there are two separate tuning
knobs, the process of adjusting the
wavelength of the set to that of the
required station is a little more
complicated; but a good plan is to
adjust the high -frequency coup-
ling tuning condenser first and
then to make final adjustments on

When both sets of metal plates
are in mesh the variable con-
denser is at its maximum
capacity. The two sets of plates
are insulated from one another

the aerial -tuning condenser, which
is not nearly so critical in its
setting.

Both knobs may not be at the
same setting for a required station,
but the set is poorly designed if
there is a very great discrepancy.
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....... -

Why You
BEFORE we can understand

the need for a detector valve,
the nature of wireless waves must
be thoroughly understood. A
wireless wave is a very high -fre-
quency oscillation, changing in
direction millions of times a
second. In effect, the ether is
made to vibrate at this high fre-
quency and the vibration caused
by the transmitter is almost instan-
taneously effective at the aerial of
the receiver. There it causes high -
frequency oscillations to flow
through the tuning system.

Two Components
As received from a broadcasting

station, the wireless signal con-
sists of two distinct components,
the high -frequency current of
transmission and the low -frequency
currents of speech and music. The
wireless wave acts in a similar way
to a telephone line, in that it is a
carrier for the very much lower
frequencies of speech and music.

The great difference between

Need A Detector
No matter what kind of set you have, it

must include a detector, which is the
separator of the high and low frequencies of
which a wireless signal is made up; until
this separation has been made, a loud-
speaker or headphones cannot respond.

Perhaps detection is the most difficult
phenomenon in radio there is to explain, but
we believe everybody will understand the
non -technical aspect of it presented here.

is what the detector valve does.
A detector valve does not " de-

tect" the waves ; that is done by the
aerial. But the final link in the
sequences of wireless reception is
the loud -speaker. And the loud-
speaker is unaffected by the wire-
less wave as received by the aerial
it is only affected by low, frequen-

Typical fired condensers, so'2iclz may vary in capacity from .000s to
.00i microfarad. That on the extreme left has clips to hold a grid leak

the frequency of transmission and
the frequencies of sound can be
illustrated by a simple example : a
wavelength of 300 metres corres-
ponds to a frequency of 1,000,000
cycles per second, but middle C in
the piano scale corresponds to
over 256 cycles per second.

At the transmitting end, the low
frequencies are impressed upon the
high frequency of transmission by

On this valve holder the letters
F indicate the two filament
sockets, G the grid socket, and

P the plate or anode socket

means of a modulator. At the
receiving end the wireless tele-
phone signal must be de -modu-
lated, or, in other words, the low
frequencies must be separated
from the high frequencies. That

cies corresponding to speech and
music.

If the high frequencies are
allowed to get past the detector
valve, they cause distortion. For
this reason, at the detector stage
there is always what is known as a
by-pass condenser. Matters are so
arranged that after detection the
high frequencies are offered an
easy path to earth through a fixed
condenser, and at the same time
are debarred from passing through
to the low -frequency amplifying
part of the set by means of a high -
frequency choke, whose function
.s indicated in its name.

Use of Reaction
Sometimes the high -frequency

current is made use of after detec-
tion. In the ordinary detector
circuit this high -frequency current
is flowing in the anode circuit and
can be reintroduced into the aerial
circuit by means of a coupling coil
and condenser. This produces
what is known as regeneration, or,
more popularly, reaction. There
is a limit to the amount of high -
frequency current that can be
used again in this way. But up to
that limit the process of reaction
is very valuable and is widely used
in small sets.

PAGE SIX

There are two methods of
arranging a valve so that it acts as
a detector, or should we say as a
separator of low frequencies from
high frequencies. The simplest
method of detection is known as
the anode -bend method. But what-
ever the method, the valve itself is
always a three -electrode type, as
used for some high -frequency
amplifying circuits and for many
low -frequency amplifying circuits.

Broadly speaking, one can say
that almost any three -electrode
valve can be arranged to work as a
detector. Its working characteris-
tics can be largely regulated by
altering the high-tension anode
voltage and the bias voltage on the
grid.

Anode -bend detection is widely
used in sets where great selec-
tivity is required. This method of
detection is not so popular as
leaky -grid -condenser detection,
which is much more sensitive. To
make a valve work on the anode -
bend method the grid must be
biased negatively; some special
detector valves having characteris-
tics particularly suited to this form
of detection are available.

For detecting with a grid leak
and condenser the valve is worked
with a zero or slightly positive
bias. The value of the grid con-

denser found to give the best detec-
tion has a value of .0003 micro -
farad; and the value of the grid
leak usually chosen is 2 megohms.

As briefly as possible, we will
now explain how a grid leak detec-
tor works. Remember, its job is
to separate the low frequencies
from the high frequencies, which it
does in a rather roundabout way.

What happens is that the high -
frequency oscillations bearing the
modulations of the low frequencies
vary the .voltage of the grid of the
detector, thus varying the electron
stream from the filament to the
anode.

By-passing H.F.
The low -frequency current ap-

pears in the anode circuit of the
valve and can thus affect the sound
reproducer. But during detection
the high -frequency current is, as
we have already mentioned, by-
passed to earth.

A common type of fixed con-
denser often used in detector -
valve grid circuits. It is fitted
with two clips to hold a grid
leak, that on the right being insu-
lated from the condenser ter-

minal

In choosing a valve for grid -
leak detection one must remember
that, in addition to its action as a
separator of high frequencies from
low frequencies, this detector is
also an amplifier of the low fre-
quencies. For this reason the
impedance of the valve must be

LOW -FREQUENCY
CURRENTS PASSED
TO LOUD -SPEAKER

.4/111611 -FREQUENCY
CURRENTS BY-
PASSED TO EARTH

HIGH -FREQUENCY OSCILLATION WITH
LOW -FREQUENCY SUPERIMPOSED

This diagram shows what effect a detector valve has on a wireless
signal. The high -frequency current is the "carrier" of the speech and
music currents, which are of much lower frequencies. After detection
the high -frequency currents are filtered out and by-passed to earth



chosen with respect to the form
of coupling that follows it.

The question of matching the
valve impedance with the imped-
ance of the coupling following it
will be referred to in later
sections; here it is only
necessary to mention that a detec-
tor valve preceding a resistance -
capacity coupling can have a high
impedance, such as 50,000 ohms,
with a correspondingly high ampli-
fication factor.

Transformer Couplings
With transformer coupling the

detector valve must have a lower
impedance. Generally, a low -
ratio transformer has a high
primary impedance, so a high -
impedance valve can be used. The

High frequencychokes are used
to prevent the passage of high -

frequency currents where they
are not wanted. The example
shown is of the binocular type

impedance could be 20,000 ohms,
but with some high -ratio trans-
formers the primary winding has
only a medium impedance, so a
fairly low -impedance detector
valve must be used. A valve
with an impedance of, say,
10,000 to 12,000 ohms would be
suitable.

One of the faults in valve detec-
tion can he traced to applying too
great a signal voltage to it, thereby

Code)neath Hen of a valve
holder, showing how the socket
and soldering tag are sometimes
?node from one piece of metal
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Two common methods of obtaining reaction or regeneration from a valve.
At A is shown a coil in the anode circuit coupled to the grid circuit,
into which energy is fed back. At B the amount of feedback is con-

trolled by the lower variable condenser

causing overloading, with conse-
quent distortion. For this reason
the choice of a detector valve
depends on the amplification pre-
ceding it, as well as on the ampli-
fication following it.

A resistance -capacity coupling
following a detector valve does
not, therefore, necessarily imply
that the correct detector valve
should be one with a high imped-
ance; for it might well happen that
through considerable amplifica-
tion before detection the signal
applied to the high -impedance
detector valve would overload it.
This fault could be prevented by
using a lower impedance valve,
thereby sacrificing some amplifica-
tion in the interests of quality of
reproduction.

We have now seen that a detec-
tor valve is a very important link
in the chain of wireless reception,
for it can be arranged, with the aid
of reaction, to amplify high fre-
quencies and, in the grid -leak and
condenser method, it is also a

low -frequency amplifier.
We have also seen that for

normal detection the valve does
not have to be specially con-
structed, but must have its grid
and anode voltages suitably ad-
justed.

Faults of Detection
Many of the faults of detection

are due to the fact that one or
other of these voltages has been
incorrectly applied. Distortion can
often be traced to the detector
circuit, either through overloading
or through improper matching of
the detector -valve impedance with
the impedance of the coupling
following it.

Much of the instability of sets
can be traced to the fact that the
high -frequency component of the
detected current is not properly

by-passed to earth. A .0001-
microfarad fixed condenser be-
tween the anode of the detector
valve and earth is essential for good
detection on the leaky -grid
condenser principle. No less
important is the use of an efficient
choke to act as a barrier for the
high -frequency currents.

Although we have not so far
mentioned it, the crystal detector is
still widely used in very simple
sets: replacing the valve, the
crystal needs no batteries to
enable it to work; consequently it
has found favour among listeners
desiring the simplest possible
reception.

A crystal detector can be used in
connection with valve amplifiers;
but there is an obvious reason why
this is not usually done; for as

silicon, will allow electric currents
to flow more readily in ,one direc-
tion than in the other, consequently
a wireless wave, which is changing
its direction millions of times a
second, undergoes a change on
reaching a crystal arranged as a
detector. The high impedance of
the telephones inserted after the
crystal prevents the high -frequency
current from passing through, so it
is by-passed by the fixed con-
denser across the telephones.

Critical Contacts
Crystals are not often used in

the sets of to -day, because the
crystal contact is very critical and,
as we have said, amplification is

When the knob of this simple
on -off switch is pulled out the
metal cap on the right connects
the two flat metal springs
together and current can flow

needed to give good loud -speaker
results.

Much of the good quality of a
set is determined by the detector
valve, which is greatly influenced
in its action by the amplification
before and after it. Anode -bend

Here is shown a typical one -valve circuit, with complete battery con-
nections. The thick black line in the valve represents the anode or
plate, the dotted line the grid, and the semi -circular loop indicates the

filament or cathode

soon as valve amplification is
introduced, so also are batteries,
which might just as well be utilised
for running a valve detector.

Contacts between certain min-
erals, such as galena, zincite and

detection and power detection are
the most suitable for high -quality
results ; but in small sets the
method of using a grid leak and
condenser of the usual values
provides the greatest sensitivity.

u% rig
THREE -ELECTRODE SCREENED -GRID
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EASY STEPS IN RADIO

Amplifying
SO far, we have dealt with the

first two stages of wireless
reception, namely, tuning and
detection. Before we discuss the
final link in the chain, the loud-
speaker, we must show why the
processes of tuning and detection
are often not enough to pro-
duce a sufficiently strong current
in the anode of the last valve to
operate the loud -speaker; addi-
tional amplification is nearly
always needed, either before or
after detection.

When the signal is amplified
before detection, we call it high -
frequency amplification. This is
because, although the low frequen-
cies of speech and music are
present in the signal before
detection, they do not affect
amplifying arrangements designed
to respond to high -frequency
oscillations.

Thus high -frequency amplifica-

at High Frequencies
Since the introduction of the screened -grid

valve a year or two ago, high -frequency
amplification has become much more popu-
lar than it was formerly. This method of
amplification is essential if a set is to give
satisfactory reception of distant foreign
stations-a thing that most listeners want.

It is convenient to regard high -frequency
magnification as a method of adding range
to a receiver ; it is not normally incorpor-
ated to increase the volume of transmission.

to the resulting weak signal. The
object of high -frequency ampli-
fication is to provide the detector
valve with a signal sufficiently
strong to enable it to operate
efficiently.

With ganged variable condensers it is possible to tune a number of
circuits with a single panel control. By this means a high -frequency
amplifier with several tuned stages can be easily operated. The

example shown is a four -gang model

tion is quite different from low -
frequency amplification, where the
low frequencies are alone ampli-
fied, the high frequencies having
been by-passed to earth immedi-
ately after detection. High -fre-
quency amplification is much more
difficult to put into effect than
low -frequency amplification, be-
cause we are dealing with an
extremely minute amount of
energy as received by the aerial.

Why Amplification
is Needed

Some of the reasons why high -
frequency amplification is needed
can be briefly explained; probably
the greatest reason is the weakness
of signals as received from distant
stations. Only the local station, by
which is meant a broadcasting
station within a radius of fifty
miles, can usually be received at
good strength without high -
frequency amplification.

Beyond that distance, no matter
how efficient the aerial and tuning
arrangement may be, the detector
valve will not respond efficiently

While there are many different
systems of detection, and while
both crystal and valves can be
used for this purpose, high -fre-
quency amplification can be done
only with valves. In fact, it is true
to say that the valve has made
practicable high -frequency ampli-

fication and hence long-distance
broadcast reception.

Every three -electrode valve can
be used for high -frequency ampli-
fication, although one designed to
have as great a magnification factor
as possible, consistent with imped-
ance requirements, is usually
recommended. The simplest pos-
sible way of using a high -frequency
amplifying valve is to couple it to
the detector through a high-fre-
frequency choke coil.

This method depends for its
efficiency upon the amplifying
properties of the valve. In practice
such an aperiodic (or untuned)

As soon as the high -frequency
coupling is made resonant, the cir-
cuit becomes unstable, due to the
construction of the valve. In dis-
cussing detection, we mentioned
how regeneration could be obtained
by means of a coil and condenser
connected in the anode circuit of
the detector valve.

Electrode Capacity
Unfortunately, in the ordinary

three -electrode valve, this regener-
ative effect occurs without any
additional coil and condenser,, due
to the fact that there is a 'small
condenser formed by the elec-
trodes of the valve. Through this
capacity between the anode and
grid energy is fed back and causes
the valve to oscillate, thereby
rendering its amplifying proper-
ties useless.

Because we need the additional
energy obtainable from resonance
in high -frequency amplification,
some means of overcoming the
effect of the grid -to -anode capacity
had to be devised. The most
satisfactory method is to neutralise
the effect of the valve capacity by
means of an external capacity
having an equal but opposite
effect upon the signal passed on by
the amplifying valve.

There are still many good sets

The original form of screened -grid valve had connections made at
both ends, but because it needed a special holder it has lost favour

and been replaced by the type shown opposite

coupling does not provide suffi-
cient amplification. For this
reason a resonant (or tuned) cir-
cuit is introduced, similar in
action to the tuning circuit con-
nected to the aerial.

A simple tuned -anode circuit with a plain coil is shown on the left.
On the right is a choke -feed circuit, with the tuned coil in the grid
circuit of the second valve. One or other of these arrangements is
usually used when employing two -pin plug-in coils for a high -frequency

coupling

using three -electrode high -fre-
quency amplifying valves working
on the neutralising system. But
within the last two years a very
important advance has been made
in the actual construction of high -
frequency valves, so that now
there is really no need for compli-
cated neutralising circuits, because
the capacity effect of the electrodes
is neutralised within the valve
itself.

A Revolution
In fact, the screened -grid valve,

as it is called, has revolutionised
high -frequency amplification. It
is now possible to arrange three or
four stages of high -frequency
amplification with these valves
without introducing instability.

The tremendous amplification
before detection has greatly in-
creased the range of reception of
modern sets, but it has meant
modifying the detector valve so
that it can handle the considerable
signal voltage developed by the
preceding stages. To -day we
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have what are known as power
detectors to cope with this greatly
increased amplification at high
frequency.

One of the problems of high -
frequency amplification relates to
the ratio of sensitivity to selec-
tivity. It is quite easy to design a
set capable of amplifying at high
frequency to an enormous extent,
but unless each stage of amplifica-
tion has a well -designed tuning
circuit associated with it, the
selectivity is so poor that many
stations that would have been
inaudible on a simple set come in
at great strength and cause inter-
ference with one another.

For reasons of selectivity, the
simple tuned circuit that used to
be employed for high -frequency
amplification, called tuned -anode
coupling, has now been almost
entirely replaced by a more selec-
tive circuit employing a high -
frequency transformer.

Connections
The primary winding of this

transformer is connected in the
anode circuit of one high -frequency
valve and the secondary winding
is connected to the grid circuit of
the next high -frequency valve or
to the detector. In effect, there are
two separate tuning circuits be-
tween each high -frequency ampli-
fying stage, so adequate selectivity
is obtained, in spite of the con-
siderable high -frequency ampli-
fication.

earthed objects. This also applies
to high -frequency amplification,
where the signal is just as easily
lost if stray capacities are allowed
to be formed by the proximity of
earthed objects.

The grid and anode connections
are, therefore, kept as short as pos-
sible, so that between the valve

situated environments. But where
a weak signal is already suffering
from atmospheric interference, or
is fading periodically, high -fre-
quency amplification is not likely
to be of much use.

The ratio of interference to
signal strength is obviously deter-
mined by the distance and power

The diagram on the left shows the arrangement of a high frequency
transformer coupling such as is frequently used in the anode circuit of
a screened -grid valve. On the right is a similar coupling with an extra
winding and very small capacity condenser which is used to balance
out neutralise the inter -electrode capacity of a three -electrode valve

and its coupling circuit the chances
of loss are reduced to a minimum.

We have explained how the use
of two or three high -frequency
amplifying valves increases the
range of a receiver, but one should
never forget that high -frequency
amplification at the receiving end

High -frequency amplifiers are built up in aluminium or copper bows,
which act as shields against stray capacities which would introduce
losses. In this set the tuning coils are in special compartments

behind the valves

In all high -frequency amplifying
circuits great precautions have to
be taken to avoid losing the energy
being amplified by the valves. We
mentioned under aerial essentials
that wireless waves are very prone
to leak away to earth unless their
conductors are kept well away from

will not necessarily enable a distant
signal to be heard with clarity and
freedom from variation in strength
and quality.

High -frequency amplification
can overcome inefficiency in the
receiving aerial and can make up
to a large extent for poorly -

of the transmitter and by prevail-
ing conditions in the ether. This
ratio remains the same at any
given time, irrespective of the
amount of high -frequency ampli-
fication. Thus a weak signal suffer-
ing from interference will not,
when amplified by high -frequency
valves, be worth listening to
because the interference will be
amplified to the same extent as the
signal.

High -frequency amplification is
of very great value where the aerial
is inefficient. Frame aerials, as
used in portable sets, are very
inefficient compared with a normal
outdoor aerial. But portables have
a considerable range of reception,
due to the fact that they employ
one or two stages of high -frequency
amplification.

Much greater simplicity of
operation is conferred upon a set
having plenty of high -frequency
amplification. In such sets there
is no necessity to " boost up " the
signal with reaction at the detector
stage because the signal is already
sufficiently amplified before detec-
tion. And the elimination of reac-
tion is a great boon that is all the
more appreciated by the non -
expert listener.

One of the disadvantages previ-
ously associated with high -fre-
quency amplification was the com-
plication of tuning, due to the fact
that a separate tuning knob had to
be used with each stage of high -
frequency amplification. That dis-
advantage has now been overcome

The modern type of screened -
grid valve has an ordinary base,
but there is a terminal at the top
Jor the anode connection. Such
valves are usually used in con-
junction with external metal

screens

by what is known as gang -con-
denser tuning. The separate tuning
condensers associated with each
high -frequency amplifying stage
are now controlled by a shaft
rotated by a single knob.

In normal sets of average sensi-
tivity to weak signals, only one
stage of high -frequency amplifica-
tion is used; with a fairly good
aerial this is sufficient to bring in
most of the powerful home and
foreign stations.

Eliminating Reaction
But reaction has to be used in

such a set; to eliminate reaction
one must add two or three stages
of high -frequency amplification.
Sets with three high -frequency
valves need no reaction and are
often controlled by a single knob
working a gang condenser.

When the aerial is poor, as in a
portable set, or where reception
conditions are unfavourable, high -
frequency amplification is indis-
pensable.

MEMORISE
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Amplifying at
AFTER detection, a wireless

signal is a low -frequency
alternating current. The high -
frequency component, represent-
ing the carrier wave, is carefully
by-passed to earth before any low -
frequency amplification is intro-
duced.

First of all, we must see why,
after a signal has been picked up
on the aerial, differentiated from
all others by tuning, amplified at
high frequency by valves, and
detected by a further valve, it is
still not sufficiently powerful to
affect phones or a loud -speaker.

Inefficient Mechanism
The main reason is that the

loud -speaker mechanism is very
inefficient; it is a current -operated
device and requires a considerable
variation of current through its
winding before its diaphragm can
move a column of air.

Adow-f requency transformer has
two windings, a primary and a
secondary, the secondary having
three, five, or even seven times
as many turns of wire as the
primary. This results in the
voltage being increased by three,

five, or seven times

Between the detector and the
final valve the signal voltage,
which is now at low frequency,
must be further amplified, so that
when applied to the power valve
it can cause correspondingly .big

Low Frequencies
Practically every set used in conjunction

with a loud -speaker incorporates one or
more stages of low -frequency amplification,
because the current obtained from the
detector is not great enough without addi-
tional amplification. To a very great extent,
the quality of reproduction obtained from a
radio set depends upon the proper design of
the low -frequency amplifier.

In these notes the various forms of coup-
ling are explained, so that listeners will be
able to understand just how their own
receivers are arranged.

current changes in its anode circuit.
The most important first prin-

ciple of low -frequency amplifica-
tion is this: Whatever the degree
of amplification obtained by the
low -frequency coupling device
may be, all frequencies within
the audible range must receive
equal amplification.

If the top end of the scale is
accentuated more than the low
frequencies, distortion will be
evident. The quality of reproduc-
tion will suffer just as badly if the
low frequencies are amplified
more than the high frequencies in
the audible range.

Valve Impedance
Always, there is the problem in

low -frequency amplification of
ensuring equal treatment to the
whole range of audible frequencies.
Provided that the coupling device
is well designed, the quality of
reproduction is largely governed
by the matching of the impedance
of the valve preceding the coupling
with the impedance of the coupling
itself.

There are three distinct systems
of low -frequency coupling in use.
Undoubtedly, the most popular is
transformer coupling. The pri-
mary winding is connected in the
anode circuit of one valve and the

GB- GB-

On the left are shown two valves coupled by the resistance -capacity
method. The value of resistance is two or three times the impedance of
the first valve. On the right a low -frequency choke of high inductance
replaces the resistance and more voltage is applied to the anode of the valve

secondary winding in the grid
circuit of the next.

It so happens that audible fre-
quencies have the best chance of
being equally amplified when the
impedance in the anode circuit
of the valve is not less than twice

preceding a transformer with a
step-up ratio of 1 to 3 should give
a theoretical overall amplification
of 45.

It is because of the additional
amplification due to the step-up
in ratio of the primary to secondary
windings that transformer coup-
ling is so widely used. But there
are other forms of coupling with-
out the advantage of this step-up
effect capable of giving very good
quality reproduction. Capable, in
other words of amplifying all
audible frequencies to the same
extent.

Resistance Coupling
The most popular runner-up

to the transformer is resistance -
capacity coupling. This is all the
more widely used to -day owing
to the greatly increased amplifica-
tion factors of low -frequency
valves; in this system the overall
amplification can never be greater

Pick-ups are used for playing gramophone records through a radio set
and loud -speaker. They convert small mechanical movements into
electric currents, which are amplified like low -frequency wireless signals

the impedance of the valve itself.
This means that the impedance of
the primary winding of the trans-
former must be as great as pos-
sible; for if it is small the imped-
ance of the valve has to be reduced

Every resistance -capacity coup-
ling unit includes an anode
resistance, a fixed coupling con-
denser, and a grid leak. The
anode resistance is chosen to

match the preceding valve

and so, unfortunately, does the
amplification factor, so the overall
amplification is reduced.

In a transformer -coupled low -
frequency amplifying stage the
overall amplification is given by
the amplification factor of the
valve multiplied by the ratio of
secondary to primary turns. Thus
a valve with an amplification of 15

than the amplification factor of
the valve preceding it, and in
practice it is always something
less.

It is fairly easy to conform
with the large impedance require-
ment when using resistance -
capacity coupling, and that is
why the system lays such claims
to purity of reproduction.

A similar system is choke -
capacity coupling; here a choke
coil of high impedance replaces
the resistance in the anode circuit.

Another type of gramophone
pick-up. The needle causes a
small iron bar to move near a coil'
of wire, which results in a cur-

rent being produced

There is some advantage in choke
coupling compared with resistance
coupling, owing to the fact that
there is less high-tension voltage
drop across the choke than across
the resistance.
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This pentode valve has five
grids and gives enormous ampli-
fication. Only one extra connec-
tion is necessary. The terminal
on the base is connected to the

high-tension battery

Consequently, a greater high-
tension voltage is applied to the
anode of the amplifying valve,
and the amplification is thereby
increased. Chokes are much more
expensive than resistances, and

centre. Instead of using one
valve after the transformer, two
valves of identical characteristics
are used.

The two ends of the secondary
go to the two grids of these valves
and the centre tap goes to the
grid bias. The two anodes of the
push-pull valves go to the two
ends of the primary winding of
an output transformer, the centre
tap of which goes to the high-
tension supply.

Overloading Avoided
In effect, the voltage' applied to

the two push-pull valves is half
what would be applied to one
valve with an ordinary trans-
former. The advantage of this
system is that overloading of the
output valve, and thus a very com-
mon cause of distortion, is avoided.

To prevent overloading the last
valve and to vary the amount of
volume, the low -frequency coup-
ling device usually includes some
form of volume control. One of
the most satisfactory methods of
controlling volume with trans-
former coupling is by means of
a potentiometer, connected be-
tween the secondary winding and
the grid of the following valve.
In this way the voltage handed
on to the valve by the transformer
can be varied over wide limits.

In all forms of volume control-
ling at low frequency the object
must be to avoid interfering with
the good amplifying properties of

A circuit with a step-up low -frequency transformer is shown on the
left. On the right the same circuit is shown arranged for resistance of
choke feed, which keeps the direct anode current out of the transformer
primary winding and helps to improve the quality of reproduction

usually one chooses between
resistance -capacity coupling and
transformer coupling.

A special form of transformer
coupling, widely used in powerful
equipment, is known as push-pull
amplification. In this system the
secondary winding of the inter -
valve transformer is tapped at the

the circuit, irrespective of the
volume.

Where gramophone records are
reproduced by electrical means
the low -frequency amplification
can be readily controlled by a
potentiometer, fitted between the
gramophone pick-up and the grid
of the first amplifying valve.

A multi -stage low -frequency amplifier using nine valves. Such
apparatus is only used for outdoor work and filling large halls holding

an audience of several thousand people

Just as it is important to choose
a valve of the correct impedance
to precede the low -frequency
coupling, so it is equally important
to choose an output power valve
with an impedance that matches
the loud -speaker. Usually the
lower the impedance of the output
valve, the better is the quality of
reproduction, provided that the
loud -speaker winding has an
equivalent impedance.

Within the last year the pentode
power valve has achieved con-
siderable prominence; this special
type of power valve has been
devised so that, while capable of
handling sufficient power to operate
the loud -speaker, it also provides
considerable amplification.

Usually one does not rely on the
power valve to provide much
amplification; for its real function
is to convert a given signal -voltage
change into as great a current
change as possible.

By introducing two extra grids
into the usual three -electrode
power valve, it has been found
possible to gain a large amplifica-
tion factor.

Value of Pentodes
Because of this, the pentode

valve is used in small sets, where
the amplification prior to the
power output is insufficient to
give good volume. One of the
drawbacks of the pentode is its
liability to be overloaded. So
when a pentode is used, the
amount of low -frequency ampli-
fication must be restricted, other-
wise distortion will be produced.

All power valves, whether
pentode or three -electrode in con-
struction. pass more anode current
than other valves in the set; if the
power valve passes more than
about 7 milliamperes, it is a good
plan to have an output filter
arrangement between the valve
and the loud -speaker winding,
which might otherwise be damaged

Is appearance a low -frequency
choke is similar to a transformer,
but there are only two terminals,
because there is only one

winding

owing to an excessive current
flowing through it.

For the output, one can use a
choke and condenser, or a trans-
former. Both devices have the
effect of separating the direct
current of the high-tension battery
from the loud -speaker, at the
same time allowing the low
frequencies of the signal to be
passed on to operate the loud-
speaker.

L. F. TAPPED L F.
CHOKE CHOKE

Fl
L. F. TAPPED L.F. TRANSFORMER- ON -OFF TWO-WAY JACK SWITCH ELECTROMAGNETIC

TRANSFORMER TRANSFORMER MULTIPLE SECONDARY SWITCH SWITCH AND PLUG PICK-UP
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Valves for Every Purpose
ALTHOUGH valves appear to

be very simple pieces of
apparatus their construction is
quite complex because there are so
many different types. All valves
have certain characteristics in com-
mon and we will discuss these in
their relative order of importance.

First of all we have a filament that
emits electrons when a current is
passed through it (or a special sur-
face that emits electrons, but which
is provided with a separate heating
element). The electrons emitted
from this part of the valve do not

variation in the anode voltage.
For instance, in the case of a

low -frequency amplifying valve a
change of 1 volt on the grid may
produce a change of 30 or 40 volts
in the anode circuit of the valve,
which means, of course, that the
signal has been amplified thirty or
forty times.

It will be clear that by varying
the size, shape and positions of the
three electrodes inside the bulb,the
characteristics of the valve can be
altered. For instance, if the
anode is moved farther away from

This valve tester enables the user to read anode voltages, anode
currents, filament voltages and grid -bias voltages on a single meter

form a current until they are
drawn together and made to flow
in one direction.

This drawing together " of the
electrons is accomplished by in-
serting in the bulb a second elec-
trode, called the anode or plate.
This is supplied with a positive
potential from a high-tension bat-
tery (or mains unit) and therefore
attracts the negative electrons
emitted from the filament. In
this way a current is caused to flow
through the valve itself.

Use of the Grid
But to be of any use this electron

stream flowing between the fila-
ment and anode must be con-
trolled by some means and for this
purpose a third electrode, called
the grid, is inserted between the
filament and anode. Normally
this grid has no effect on the elec-
tron stream, but when a positive
or negative potential is applied to
it (as is the case when a signal is

being received) the current through
the valve is increased or decreased.

This variation of the electron
flow results in an alteration of the
voltage on the anode of the valve,
and it is important to notice that a
very small change in the voltage on
the grid results in a much larger

the filament a greater number of
electrons must be available to pro-
duce the same flow of current in
the anode circuit, for many of them
will get lost in the intervening
space.

From this it will be clear that
what we are really doing by alter-
ing the electrodes of the valve is to
vary the resistance or impedance
that the electron stream has to over-
come, and it is this quality of
impedance by which valves are
usually designated for various pur-
poses.

The object of the valve designer
is always to produce a type having
the greatest possible amplification
with the lowest impedance, but
this is a very difficult thing to
accomplish.

Valves for high -frequency am-
plification (that is in the case of
three -electrode valves used in
neutralised or balanced circuits)
usually have an impedance between
60,000 and 20,000 ohms, the mag-
nification factor varying from about
fifty to twenty.

Detector and low -frequency
valves are so chosen that their im-
pedances match up with the coup-
lings connected in their anode cir-
cuits.

Thus, with a resistance -

capacity coupling the impedance
may be between 30,000 and
100,000 ohms, while with a trans-
former coupling a value between
10,000 and 30,000 ohms would nor-
mally be used.

It will be clear that the last
valves in a set have quite large
voltages applied to their grids
because of the magnification intro-
duced by the preceding valves, and
in order to avoid distortion it is
most important that the last valve
in the set, or power valve as it is
usually called, should not be over-
loaded. For this reason valves
that can stand large variations in
grid voltage are used in the last
position. Such valves have very
low impedances, normally be-
tween 1,500 and 5,000 ohms.

For the sake of purity of repro-
duction it is desirable that the
power valve should have the lowest
possible impedance but, as we have
already seen, a low impedance re-
sults in a large anode current flow-
ing, and if this is too great the high-
tension battery will soon become
exhausted.

Practical Compromise
In practice, therefore, it is nec-

essary to compromise and use a
valve which, while having a low
impedance,will not take more cur-
rent than can economically be ob-
tained from the source of high-
tension supply available.

Up to now we have only dis-
cussed valves having three elec-
trodes, but there are other special
types in common use having four
and five electrodes, called tetrodes
and pentodes respectively.

"Fetrodes have been developed
to a high degree of efficiency for
high - frequency amplification.
They are often referred to as
screened -grid or shielded valves.
Their impedances are very much
higher than those of ordinary
three -electrode valves; common
values are between 200,000 and
400,000 ohms. As these valves
have an extra electrode there is

.4 simples type of meter, useful
for reading valve I oltages and
currents. Every listener will
find one of these instruments a

useful accessory

also an extra external connection
to be made.

The other special type of mul-
tiple -electrode valve, the pentode,
is used as a power valve, although
the ordinary rules of low imped-
ance do not apply here, represen-
tative values being 20,000 to
65,000 ohms. Although these
valves have three grids, which are
arranged in a special way, there is
only one external connection as in
the case of screened -grid valves.

Magn fication
The value of a pentode lies in the

fact that it has a very high amplifi-
cation factor. Whereas the mag-
nification of an ordinary type of
power valve lies between about
three and eight, the magnification
factor of a pentode may be as high
as 100.

Pentodes are very sensitive
valves and need only a small vol-
tage variation on the grid. For
this reason they must be used
immediately following the detec-
tor valve, no intermediate low -
frequency amplifying stage being
needed.

Details of a large number of
valves are published every month
in WIREI. ESSMAGAZINF anda glance
at the list will soon show how
many valves of different types are
available.

I t will be apparent from what has
already been said that the incoming
wireless signal makes the valve
operate by releasing more or less of
the energy that is already there
waiting to be used. All the current
flowing in the anode or plate
circuit of the valve comes from the
high-tension supply which, as will
be seen later, can be obtained from
a number of sources.

Besides a source of high tension
every valve also needs a filament
supply, while many need a
- biassing " voltage on the grid
for their proper operation.

Filament current is usually
obtained from accumulators and
different types of valve may
need 2, 4, or 6 volts.

Special Mains Valves
Special types of valves are

available for operation direct
from A.G. mains; these usually
take 1 ampere at 4 volts, which is
obtained from a special secondary
winding on a step-down trans-
former connected to the electric
mains.

Two types of mains valves are in
common use; the first are in-
directly heated (that i s, the cathode
or electron -emitting surface is
heated by radiation from the fila-
ment, which does not itself emit
electrons), and the second are
directly heated, as is the case with
ordinary battery valves.
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A Selection of Home-constructor Sets
TWO -VALVE

SETS
MERLIN TWO. De-

signed primarily for
working from A.C.
mains, but can be
used for battery
operation. Detector

Any beginner can build his own receiver without difficulty by the use of a
WIRELESS MAGAZINE full-size blueprint. These act as panel -drilling
templates, layout guides, and wiring charts-all wires being numbered
separately in the best order of assembly. Here we give brief details of a
number of representative WIRELESS MAGAZINE sets that will appeal
particularly to newcomers. The method of obtaining blueprints and back

copies is explained at the bottom of the page.

and transformer -
coupled power valve. When used for mains working, any
standard high-tension unit can be employed. Price about
£6, complete with A.C. valves. For best results should be
used in conjunction with " W.M.- Standard A.C. Unit.
Full description on page 272 of October issue. Blueprint
No. WM213, price ls., post free.

MUSIC MONITOR. Cheap and simple two-valver, with
special dual -range coil designed by W. James. Detector and
transformer -coupled power valve. A full-size layout and
wiring diagram was included in the September issue; full
details will be found on page 132. Cost, with valves and
cabinet, approximately £4 10s. Blueprint No. VVIVI208,
price ls., post free.

THREE -VALVE SETS
DE -LUXE THREE. Uses the best components obtainable

and incorporates a special dual -range tuner. The circuit com-
prises a detector and two low -frequency stages, the first
resistance coupled and the second transformer coupled. Choke
output is provided. Very good for the reproduction of
gramophone records, as a low -frequency volume control is
provided. .Cost approximately 10 guineas, complete with
valves and cabinet. Full details on page 116 of September
issue. Blueprint No. WM209, price Is., post free.

FIVE -POINT THREE. This simple set covers both wave-
bands with ordinary two -pin plug-in coils by the movement
of a single switch. Particularly suitable for beginners. Both
wave -change and on -off switches are of the self -indicating
type and all the parts are standard. Screened -grid valve,
detector, and transformer -coupled power stage. Costs a
little over £8 with valves. Full details on page 252 of October
issue. Blueprint No. WM212, price Is., post free.

NEW LODESTONE THREE. A particularly efficient set,
with a neutralised three -electrode valve for high -frequency
amplification-constant neutralising on all wavelengths. High -
frequency amplifier, detector, and transformer -coupled power
stage, with choke output. Uses the famous Binowave coils.
Price about £11. Full details on page 33 of August issue.
Blueprint No. WM205, price ls., post free.

FOUR -VALVE SETS
INVITATION FOUR. Covers all wavelengths from 20 to

10,000 metres, with special plug-in coils. Screened -grid
amplifier, detector, and two low -frequency stages, one resist-
ance coupled and the other transformer coupled. Cost, with
coils for long-, medium-, and ultra -short wavebands, valves.
and cabinet, about £14. Complete description on page 579
of July issue. Blueprint No. WM200, price Is. 6d., post
free.

REGIONAL BAND-PASS FOUR. This set was designed
by W. James and incorporates the famous Binowave coils.
Circuit combination is screened -grid high -frequency ampli-

Tell your
friends about
this special
supplement-
they will liketo read it
themselves.

her, detector, resist-
ance -coupled low -

frequency stage, and
transformer -coupled
power stage. Two
volume controls are
incorporated and
terminals are pro-
vided for a pick-up.
The construction is

particularly simple fora set of its type. Price approximately
£13, complete with valves. Fully described on page 221 of
October issue. Blueprint No. WM211, price ls. 6d.,
post free.

PORTABLE SETS
FOURSOME. A four -valve screened -grid set with single

tuning control. Circuit combination : screened -grid high -
frequency amplifier, detector, and two transformer -coupled
low -frequency stages. Cabinet is of the suitcase type. Price
about £12, complete. Constructional details on page 18 of
August issue. Blueprint No. 206, price ls. 6d., post free.

JAMES PORTABLE S.G.3. A three -valve set claimed to be
as good as most four-valvers. Includes a special dual -range
coil, giving great efficiency. Screened -grid high -frequency
amplifier, detector, and transformer -coupled power stage.
Cost of construction very reasonable. Full description on
page 551 of July issue. Blueprint No. 203, price ls.,
post free.

AMPLIFIERS
SELECTO-AMPLIFIER. A screened -grid high -frequency

amplifier that can be used to increase the range and power of
almost any set. A dual -range tuner is incorporated. Costs a
little under £5, complete with valve and cabinet. Full
description on page 160 of September issue. Blueprint
No. 210, price ls., post free.

UNIVERSAL PUSH-PULL AMPLIFIER. Can be added
to an existing set or used on its own for the reproduction of
records. Costs approximately £3 10s. Complete details on
page 49 of August issue. Blueprint No. W114204, price ls.,
post free.

MAINS UNIT
" W.M." STANDARD A.C. UNIT. Gives an output of

20 milliamperes at 120 volts. Uses a Westinghouse metal
rectifier. Output at 4 volts is provided for heating filaments
of A.C. valves. Three fixed outputs and one variable for
screened -grid valves. Complete details on page 276 of
October issue. Blueprint No. WM214, price Is., post
free.

THIS MONTH'S SETS
FIVE -POINT FOUR, utilises two -pin plug-in coils with single
wave -change switch. The NEW BROOKMAN'S THREE
is a revised edition of a famous set first published in October,
1929. For those desiring an A.C. mains receiver there is the
FALCON THREE, which is used in conjunction with the
FALCON A.C. UNIT, with a valve rectifier. Full details of

these sets will be found in this issue.

Applications for back copies of the WIRELESS MAGAZINE should be made
direct to the Publisher, Bernard Jones Publications, Ltd., 58/61 Fetter
Lane, London, E.C.4 All copies are is. 3d. each, post free. Applications
for blueprints should be addressed to the Blueprint Department. Postage
stamps should not be sent as remittances. Note that blueprints of the sets
listed described above cannot be obtained under the half-price scheme, which

applies only to sets constructionally described in this issue.

Look out for
the next fineissue of
WIRELESS
MAGAZINE
on Thursday,
November 20.
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EASY STEPS IN RADIO

Power
HAVING explained that t) e

energy in watts received by
the aerial is extremely minute and
that all the received energy does is
to control power already existing
in the receiver, we must now con-
sider how this power is supplied.

The power aspect of a receiving
set comes into play at the last
stage. In the anode circuit of the
power valve is the loud -speaker;
the volume of sound from it
depends upon the strength of the
current variations passing through
its winding; the strength of these
current variations depends upon
the voltage applied to the grid of
the power valve, which, in turn,
depends upon the overall ampli-
fying properties of the set.

With all these inter -dependent
processes, the power derived from
the batteries of the set is most

for the Receiver
All valve sets need various sources of

power for supplying the valves. In most
cases this power is obtained from batteries
of different kinds, but the use of electric -
light mains is coming into more general use.
In these notes are explained the use and
advantages of various types of power supply
available for the operation of radio sets.

It is not usually realised that the greater
the power supplied to the valves the better
will be the results from the loud -speaker.

tension battery. We have said
that although it has a high voltage
this battery has to deliver only a
small current.

A group of various types and sizes of dry metal rectifiers,
which are practically everlasting. They convert A.C. electric -light

supplies into direct current suitable for running a radio set

important. It is to inattention to
the power supply that poor recep-
tion can so frequently be traced.

There are three separate volt-
age supplies needed with every
multi -valve set.

Firstly, there is the 2-, 4-, or
6 -volt accumulator needed to heat
the filaments of the valves.
Secondly, there is the high-tension
battery needed to provide the
anodes of the valves with a positive
bias. Thirdly, there is the grid -
bias battery needed to bias the
high -frequency and low -frequency
valves negatively.

Different Outputs
Because of their entirely differ-

ent functions, the three batteries
in a wireless receiving set provide
entirely different kinds of output.
The high-tension battery is de-
signed to provide small currents
(measured in milliamperes) at a
fairly high voltage, usually not less
than 120 volts.

But the low-tension accumu-
lator is designed to provide as much
as .5 ampere at the much lower
value of 2, 4, or 6 volts, accord-
ing to the filament of the valve.

The grid -bias battery does not
have to deliver any current at all.
In fact, its function is to prevent
grid current from flowing. This
battery may have a voltage between
4 volts and 100 volts maximum.

The battery needing the most
careful attention is the high -

The smallest size of cell used in
a high-tension battery of 120 volts
can supply up to about 7 milli-
amperes, but if more than that is
taken from it the battery rapidly
deteriorates and its elements are
consumed at an uneconomicalrate.

Because modern valves require
as much as 20 or 30 milliamperes in
say, a three -valve set, much larger
cells are employed, in what are
known as double- and treble -
capacity high-tension batteries.
With such batteries a current of
15 to 20 milliamperes can be
drawn without causing a rapid
deterioration. It is actually cheaper
to buy the more expensive double -
capacity batteries, because they

last more than twice as long as the
standard size.

We hope we have established
the idea that the current capacity
of a high-tension battery is just as
important a consideration as its
voltage. Another way of meeting
the large current requirements of
modern sets is to use high-tension
accumulators.

A.G. (alternating current) can
be stepped up or down in voltage
to any required value by means of
a transformer. The type shown
here is for supplying 4 volts to
the filaments of mains valves

SOURCE
OF D.G.
SUPPLY

12.0
0117+2

HT+1

2.0

H T-

This aiagrani shows how a circuit is arranged to divide a high -voltage
source ( from a mains unit) into three different values for amplification

Ito various valves. Fixed or variable resistances are used for breaking
down the voltages available at 1, H.T.H- z, and H.T.+3

The cells in these batteries are
constructed on the same principle
as the big cells in the filament
battery. They can be obtained
giving current outputs up to 50 or
even 100 milliamperes. Moreover,
the high-tension accumulator has
the advantage that it can be re-
charged.

Still another form of high-
tension battery is the wet -cell
battery. This is really the same as
the normal dry high-tension bat-
tery, with the exception that the
electrolyte between the elements is
a liquid solution instead of a paste.

Replacing Elements
The zinc and carbon elements

of a wet -cell high-tension battery
can be replaced as they are worn
out.

The accumulator for heating
the filaments of the valves does not
usually give much trouble, pro-
vided that it is recharged when
necessary and not left in a dis-
charged condition for any appre-
ciable length of time. The current
capacity of an accumulator can be
fairly exactly stated ; it is stated
by most makers.

Knowing the total current con-
sumption of the valves, one can
easily determine how long the
accumulator will last between suc-
cessive rechargings. For example
a three -valve set might have a
total filament current consumption
of .4 ampere. The accumulator
might have a total current capacity
of 30 ampere hours.

Hours of Use
By dividing .4 ampere into

30 ampere hours, we get the num-
ber of hours use from the accumu-
lator, in this example 75 hours.

Before we leave battery -oper-
ated sets, we should explain that,
although the grid -bias battery
does not have to deliver current,
it is not everlasting. In fact, one
can give it a maximum useful life
of, say, six months, after which it
should be renewed. This is
especially important in sets using
large power valves; for if the grid
bias is allowed to wane the anode
current may rise to a value
ruinous to the valve.

Use of Mains Units
In these days, power for the

receiver is more often than not
derived from the electric -light
supply. Units are on the market
which replace the high-tension
battery; they are called high-ten-
sion battery eliminators, and they
can be obtained with various
current and voltage outputs.

The maximum current require-
ments of the set should be deter-
mined before buying a high-ten-
sion mains unit, because this form
of supply acts rather differently
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from a high-tension battery. For
example, if a set takes only
15 milliamperes high-tension cur-
rent at 120 volts, and a 120 -volt
20 -milliampere unit is fitted, it is

Most high-tension batteries, of
which the above is a typical
example, are provided with
sockets so that various voltages

can be tapped off

possible that the maximum voltage
actually developed by the unit
will exceed 120 volts.

This is because a high-tension

supply can be readily stepped up
or down in voltage by means of
a transformer. A.C. mains are
not only useful for eliminating
the high-tension supply, for it is
quite easy to heat the filament of
A.C. valves at 4 volts, as stepped
down from the mains supply
voltage.

Another great use to which
A.C. mains can be put is in
trickle -charging the accumulator.
The voltage of supply is stepped
down to a comparatively low
value and then rectified, so that
the resulting direct current can
be used to charge the accumulator
-or, rather, to keep it in its state
of maximum charge. The average
trickle charger is negligible in
running costs and can charge 2-,
4- or 6 -volt accumulators at a

rate of .5 ampere or 1 ampere.
In sets working entirely from

A.C. mains the grid -bias battery

In mains -operated sets it is often necessary to reduce the voltage before
application to the valves. This is done by anode resistances, with
which are associated fixed by-pass condensers, to prevent low -frequency

oscillation or "motor -boating"

mains unit decreases in voltage
output as the current output is
increased. Conversely, when the
current taken from the unit is
much below the rated value, the
rated maximum is exceeded.

Mains units are designed to
work from either A.C. or D.C.
mains supplies. Where the sup-
ply is D.C., the current can be
utilised immediately it is
smoothed; in other words, the
super -imposed power - station
generator ripples must be removed
and then the current is suitable
for a wireless set.

Rectification
But with A.C. mains supplies

the current has first to be con-
verted to direct current. This is
done by means of a rectifier,
which can be either a valve or
a metal type. Because of the need
for a rectifier in A.C. mains units
they are more expensive than
those designed for D.C. mains.

But there is a great advantage
in A.C. mains, for this type of

is also eliminated, either by making
use of part of the high-tension
supply or by means of a separate
rectifier. If the mains are D.C.
the best use that can be made of
them in conjunction with an
ordinary set is for the elimination

Mains apparatus sometimes develops high voltages. This photograph
ski ws an insulated plug and socket for making connections to a set

of the high-tension supply; D.C.
is not recommended for charging.

If the supply is A.C. much
greater use can be made of it for
working the receiver. The high-
tension battery can be eliminated
and the low-tension accumulator
can be trickle -charged or also
eliminated by the use of A.C.-
heated valves.

We cannot be too emphatic on
one point; that the power of the

411

A useful adaptor for connecting
a two -pin power plug to a
bayonet socket used for ordinary
electric lamps. Many mains
sets are provided with two -pin

plugs

' 7 -,2 ipw/i
5h9 A5 UP IttiM

This diagram shows how the external accessories are connected to the
average battery receiver. There may be two or more high-tension ter-
minals to which different voltages are applied by inserting wander

plugs in different sockets of the battery

Known as a wander plug, this
device is plugged into the sockets
of a high-tension or grid -bias
battery to tap off the required

voltage

receiver determines its perform-
ance. The received signal has no
power worth speaking about;
but in spite of its minuteness, the
signal voltage, through the medium
of tuning and valves, can control
a very large amount of power-
provided that it already exists in
the set.

Limited Output
All too often we find evidence

that the close relation between
volume of sound from the loud-
speaker and the power supply is
not realised. When the power
supply consists of only a small
high-tension battery of 100 volts,
the volume of sound free from
distortion is also limited. Un-
fortunately, it is possible to in-
crease the volume of sound even
with this small power supply; and
the resulting distortion is accepted
as part of the nature of things.

Really big volume demands a
really big power supply; by that we
mean at least 200 volts high-tension
supply, working with a super-
power valve.

GRID LEAK OR
RESISTANCE

VARIABLE FILAMENT POTENTI-
RESISTANCE RHEOSTAT OMETER

TAPPED BATTERYoR H.T. POSITIVE
RESISTANCE ACCUMULATOR BATTERY SIGN

NEGATIVE WIRES WIRES
SIGN JOINED NOTJOINED
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This loud -speaker has two dia-
phragms of tautly - stretched
linen, one being much larger than
the other. The centres of the two
diaphragms are drawn close
together and the drive is applied

at this point

HERE we are at the last link in
the chain of wireless recep-

tion, the loud -speaker. Its func-
tion is to transform variations of
electric current into air vibrations.
The variation in the electric cur-
rent takes place in the anode cir-
cuit of the last valve, called the
power valve. These current
variations are made to produce
mechanical movements in that part
of the loud -speaker called the
diaphragm.

The greater the movement of
this diaphragm the greater is the
volume of air set in motion and so
the greater the volume of sound
heard.

Simplest Form
In its simplest form the loud-

speaker comprises a thin dia-
phragm set in motion by the poles
of an electro-magnet : a horn is
fitted over the diaphragm so that
the volume of air disturbed is con-
centrated; the larger the size of the
loud -speaker horn, and hence the
greater the volume of air it con-
tains, the greater the volume of
sound, assuming that the dia-
phragm has a sufficient reserve of
power to move the increased
column of air.

The trouble with this simple
loud -speaker is that the sounds
emitted have a harsh resonant
pitch, due to the inherent charac-
teristics of the horn, which also
has the effect of sending the sound
in one direction, thus emphasising
the megaphone effect.

And unless the horn is very long
and widens according to a logarith-
mic law, low notes are not well
reproduced, although top notes
have a brilliance that no other type
of loud -speaker can give. To over-
come the disadvantages of the horn -
type loud -speaker, the cone loud-
speaker has been developed.

In its simplest form this con-
sists of a large cone -shaped

Inside the Loud -speaker
diaphragm made of some non -
resonant material, such as paper,
.inen or fibre. This large
diaphragm sets such a consider-
able volume of air in motion that
no horn is needed to provide
additional sound.

Nearly all modern loud -speakers
utilise a cone diaphragm, although
there are different systems of set-
ting the diaphragm in motion.
The two in general use to -day are
(I) the balanced -armature move-
ment and (2) the moving -coil
movement. We will briefly
describe the action of each.

In the balanced -armature move-
ment there is a powerful permanent
magnet having specially -shaped
pole pieces attached to each side.
Two positive poles are on one
side and two negative poles on the
other.

Between them an armature of
iron is so pivoted that it can move

A paper cone is used as the
diaphragm in this model, which
is built up in a metal chassis.
The unit is seen on the left

from one side to the other. Round
this armature is a small highly -
inductive coil, the two ends of
which form the loud -speaker wind-
ing. By means of a rod or reed,
one end of the armature is con-
nected to the cone diaphragm.

Now for its action. As current
from the anode circuit of the
power valve rises and falls in value
according to the signal received,
the armature moves between the

A loud -speaker of the moving -
coil type has an ordinary paper
cone diaphragm, but the drive
works differently from usual

positive and negative magnet
poles. The extent of this armature
motion depends upon the value of
the anode current, and the fre-
quency with which it vibrates
depends upon the frequency of the
anode H current changes. This
armature movement is transmitted
along the connecting rod to the
cone diaphragm, which in turn
sets the air round it in motion and
so causes sound waves

Action of Moving Coil
The action of a moving -coil

cone loud -speaker is quite simple,
although the mechanical means of
accomplishing it are not always so
simple. There was no permanent
magnet in the early moving -coil
loud -speakers; instead, an electro-
magnet dependent upon current
from a battery or from the electric -
light supply was adopted.

At the present time many good
permanent -magnet moving -coil
loud -speakers are available. They
have the great advantage, as in a
balanced -armature cone loud-
speaker, of requiring no external
excitation.

Within the poles of the magnet
is supported, not an armature, but
a small coil, which forms the loud -

Headphones are still used for
commercial work, although not
much for broadcast reception.
The type illustrated has an

adjustment for the magnets

speaker winding connected in the
anode circuit of the power valve.
When the anode current flows,
this little coil becomes an electro-
magnet; and when the current
varies in strength, the electro-
magnetic effect also varies.

The interaction between this
small coil and the large magnet
around it causes the coil to move.
And as this coil is connected to the
cone diaphragm, its movements
cause air vibrations to be set up as
before.

Diaphragms have a lot to do
with the performance of loud-
speakers, especially in the balanced -
armature type. One of the latest
developments is the use of a
tightly -stretched linen diaphragm.
This has a characteristic specially

The first type of loud -speaker
was an improved earpiece with a
wood or metal horn. Many such
instruments are still giving good

service

desirable in all loud -speaker dia-
phragms; it has no pronounced
resonance of its own anywhere
within the audible frequency
range.

Most diaphragms resonate more
readily at one part of the frequency
range, and so cause either a low-
pitched or high-pitched overall
quality. The best loud -speakers
respond equally well to all fre-
quencies between 50 cycles and
5,000 cycles.

The winding of all loud -speaker
movements has
ance value, and it happens that the
best quality of reproduction is
obtained when this impedance
matches the impedance of the
power valve preceding it. But if
the impedance of the valve is very
low, thus causing a large anode
current to flow through the wind-
ing, it is preferable to isolate the
winding by means of a trans-
former or a choke -capacity filter
circuit.

What to Buy
Most modern loud -speakers are

enclosed in a table cabinet, so
designed that it does not introduce
a resonant effect commonly known
as " booming." In the least
expensive loud -speaker group, the
plaque type is favoured. Often
these non -enclosed cone -dia-
phragm loud -speakers give excel-
lent results, because they are
driven by well -designed balanced -
armature movements. If one is
not prepared to spend more than
£ 2 on a loud -speaker, the plaque
type is the best. Where £5 can be
expended, a cabinet cone is the
thing to buy. And where up to
£ 10 can be spent, the new perma-
nent -magnet moving -coil loud-
speakers offer the best quality of
reproduction with the least trouble
of upkeep.
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A New

T is no exaggeration to say that the
Brookman's Three, details of

which were published in the October
(1929) WIRELESS MAGAZINE, was the
most popular three -valve receiver
ever described in these pages.

Now, with cheapened and in many
cases improved components, it is
possible to build a new model that
costs a little less than 7 complete
with valves. A cabinet and other
accessories will be needed for the
complete installation.

Designed by W. James
The original Brookman's Three

was specially designed for WIRELESS
MAGAZINE by W. James, who claimed
that a minimum of twenty stations at
good loud -speaker strength could be
obtained under normal conditions.

This claim was more than borne
out in practice and during the last
year we have been able to publish
many letters from readers all over the
country reporting the successful
reception of thirty, forty, and even as
many as fifty stations.

Improved Coils and Valves
In great part the efficiency of the

set was due to the use of Binowave
coils, W. James's special design of
dual -range high -frequency trans-
former for aerial and anode coupling.
During the year these coils have been
improved to give even better results
with the more efficient valves now
available.

The new version of the set can con-
fidently be expected to give even
better results than the original model.

One of the greatest improvements,
which will be appreciated by every

Wireless Magazine. November 1930

operator, is the use of a ganging
arrangement for the two wave -
change switches associated with the
aerial and anode coils. Both switches
are now controlled by a single self -
indicating knob.

When turned to the right the set is
switched on for long -wave reception
and the letter " L " appears in a small
opening on the head of the knob.
For medium -wave reception, the knob

This reviscd version of a famous
set, built by the WIRELESS MAGA-
ZINE Technical Staff, is cheaper
to build than the original modeb
and has a single switch for
controlling the wavelength range.

is a screened -grid high -frequency
amplifier, leaky -grid detector, and a
transformer -coupled power valve.
This is perhaps the most efficient and
satisfactory form of three -valve
receiver it is possible to arrange; it is
certainly the most popular.

Owing to the special design of the
Binowave coils, stability is assured
without the use of de -coupling resis-
tances or any other device of the kind.

100037 MAX

AIL

HT+Z HT+
3

B

LT- GB+IiV GB -I GB -2

CIRCUIT OF THE NEW BROOXMAN'S THREE
Except for one or two minor alterations the new circuit is identical with that used

by W. James for his original model last year

0+
L.S.

0-

is turned to the left and the letter
" S " appears. The knob is turned
to its centre position to cut off
the filaments of the valves and the
word " Off " then appears in the
indicating slot.

Before going into details, it will be
advisable to discuss the general
design of the set for the benefit of new
readers not familiar with the original
model.

The valve combination employed

353

The long -wave winding on the aerial
transformer is astatic, while the
medium -wave winding is plain ; on
the anode of the transformer the long -
wave winding is plain and the
medium -wave winding is astatic.
This results in the set being particu-
larly efficient with the minimum of
screening.

In the aerial circuit there is a small -
capacity condenser of the semi -varia-
ble type which enables the operator
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A New Brookman's Three Continued
COMPONENTS YOU WILL NEED FOR THE NEW BROOKMAN'S

THREE
COILS

1-Pair of 1930 Binowave coils, types A and C,
with ganging device, 11 17s. (Weartte).

CONDENSERS, FIXED
1-Graham-Farish .0001-microfarad, Is. (or

Lissen, Edison Bell).
1-Graham-Farish .0002-microfarad, ls. (or

Lissen, Edison Bell).
2-Franklin 1-microfarad, 4s. (or Lissen,

Mullard).

CONDENSERS, VARIABLE
2-Formo .0005-microfarad, 9s. (or Utility.

Jackson).
1-Formo .00035-microfarad, 4s. 6d. (or

Utility, Jackson).
1-Sovereign pre-set, .0003-microfarad maxi-

mum, ls. 6d. (or Formo, Ormond).
DIALS, SLOW-MOTION

2-Ormond, 5s. (or Brownie, Utility).
EBONITE

1-Red Triangle panel, 16 in. by 8 in., 8s. (or
Becol, Trelleborg).

2-Junit terminal blocks, la. 4d. (or Lissen,
Belling -Lee).

HOLDER, GRID -LEAK
1-Bulgin, type G6, 9d. (or Lissen, Dubilier).

HOLDERS, VALVE
2-Brownie, 2s. (or Clix, W.B.).
1-Parex screened -grid, 2s. (or W.B., Junii).

PLUGS
6-Belling-Lee, marked : Grid -1, Grid -2

H.T.+1, H.T.+2, 3, H.T.-, is. 9c.
(or Clix, Eelex).

RESISTANCE, FIXED
1-Lissen 2-megohm, ls. (or Watmel, Du -

biller).
RESISTANCE, VARIABLE

1-Wearite 15 -ohm, ls. 6d. (or Lissen,
Ormond).

SUNDRIES
Glazite insulated wire for connecting.
Rubber -covered flex for battery leads.
1-Knob for reaction condenser.
1-Pair Lissen panel brackets, 8d. (or Key-

stone, Cameo).
1-Parex screen to specification, 2s. 9d. (or

Ready Radio, H. & B.).
TERMINALS

4-Belling-Lee, type B, marked : Aerial,
Earth, L.S.+ , L.S.-, 2s. (or Igranic,

2-Belling-Lee spade's, marked : L.T.+,
L.T.-, 9d. (or Clix, Eelex).

TRANSFORMER, LOW -FREQUENCY
1-Varley Ni-core 2, 17s. 6d. (or Lewcos,

Philips).

ACCESSORIES
BATTERIES

2-Pert:do 120 -volt, Standard type, I5s. 6d. (or
Ever Ready, Grosvenor).

1-Partdx 9 -volt grid -bias, Is, ed. (or Ever
Ready, Grosvenor).

-Exide 2 -volt accumulator, type CZG4,
13s. 6d. (or C.A.V., Lissen).

CABINET
I -Osborn, with 10 -in. baseboard, 15s.

(or Lock, Carrington).
LOUD -SPEAKER

1-Tunewell cabinet cone, £3 Is. (or Blue
Spot, Loewe).

VALVES
1-Cossor 220SG, £1 (or Mullard PM12,

Dario SG).
1-Cossor 210HF, 8s. 6d. (or Mullard PM1HF,

Dario Super HF).
1-Cossor 220P, 10s. 6d. (or Mullard PM2,

Dario SP).
The prices mentioned are those for the parts used in the original set ; the prices of alternatives as

indicated in the brackets may be either higher or touter

to get the best working compromise
between volume and selectivity for
any particular aerial conditions.

It is also possible to control
selectivity by means of the rheostat
in the filament circuit of the screened -
grid valve, although this is intended
primarily as a volume control to avoid
overloading the detector when very
powerful signals are picked up.

When the filament current is
reduced by turning the knob of the
rheostat to the left, the selectivity of
the set is increased owing to the rise
in impedance of the valve itself.

By-pass Condensers
Notes should be taken of the fact

that both the screening grid and
anode of the screened -grid valve are
by-passed to low-tension negative by
two i-microfarad fixed condensers.

For the best compromise between
selectivity and sensitivity, the grid
condenser has a capacity of .0002
microfarad, while the leak has a
resistance of 2 megohms. An impor-
tant point here is that positive bias is
applied to the grid of the detector
valve by tapping one end of the grid
leak up the grid -bias battery.

Detector efficiency is further

improved by the use of a .000i -micro -
farad by-pass condenser between the
detector anode and the low-tension
negative side of the detector -filament
circuit.

There is nothing unusual or special

How a Bel-
ling- L ee
insulated
screened -
grid valve
connector is

used

about the transformer coupling be-
tween the detector and power valves.
For the best results, only a good
quality component should be used in
this position. If desired, one of the
new high -ratio transformers can be
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used with a medium -impedance
detector valve.

It will be seen that the circuit is
electrically as simple as it can be
consistent with reasonable efficiency.
No unnecessary parts have been used
and the cost of construction has been
reduced to a minimum by the use of
cheap but good -quality components.

A glance at the photographs repro-
duced in these pages will show that
construction is very simple and can be
undertaken without difficulty even
by the absolute beginner.

Only four soldered. connections are
needed and these are for the screened -
grid valve holder, which is not pro-
vided with terminals. Every other
component in the set has terminals
and all the other wires can be
screwed in position.

Full-size Blueprint
A quarter -scale layout and wiring

diagram appears in these pages, but
those who desire one can obtain a
full-size blueprint for half-price (that
is, 6d., post free), by using the coupon
at the foot of the inside back cover
by November 30.

Address your order to the Blue-
print Department, WIRELESS MAGA-
ZINE, 58-61 Fetter Lane, E.C.4, and
ask for No. WM218.

The construction of the set is so
simple that the only point needing
any explanation is the method of
wiring up from the blueprint. It will
be seen that each connecting lead is
numbered separately; these numbers
indicate the best and easiest order of
assembling the wiring. Start with
wire No. r and carry on in numerical
sequence until every connection has
been completed.

Revised Binowave Coils
One of the changes that have been

made in the revised Binowave coils
is the substitution of ebonite in place
of Paxolin formers. The coils
used in this set are types A (for the
aerial) and C (for the anode). They
are obtained as one unit fixed together
by an ebonite distance piece that
carries a bracket for the special
ganging device.

In assembling the set it will
be found most convenient to mount
all the panel components first and
then to screw the panel to the base-
board. After this, the coil assembly
can be placed in position and the
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Wave -change Switch for
remainder of the parts fixed down.

The results obtained will depend to
a great extent on the choice of the
most suitable valves, although the
circuit is by no means critical in this
respect.

Preferably, the screened -grid valve
should have an impedance of the
order of 200,000 to 300,000 ohms,
although any standard type will be
satisfactory.

Detector -valve Impedance
A great deal depends on the

detector valve and this should have a
good magnification factor. With the
transformer used in the original set
an impedance of zo,000 to 30,000
ohms will be suitable, that is, assum-
ing a transformer ratio of one to
three. With a higher -ratio trans-
former the impedance should be
slightly lower, say, 15,000 to zo,000
ohms.

Quality of reproduction will depend
very largely on the type of power
valve used. This should have a low
impedance, something in the neigh-
bourhood of 2,500 ohms being desir-
able. Such a low -impedance valve
may mean too big a drain on the
source of high tension and in practice
a compromise must be made between
impedance and anode -current con-
sumption.

The special valve table on page 3 2 4
will prove a great
help in picking out
a suitable type.

The question of
grid bias should be
given careful con-
sideration, for if
the power valve is
under -biased re-
production will be
distorted and the
valve itself will be
over -run, because
too great an anode
current will flow.

Positive
Detector Bias

Positive bias is
applied to the grid
of the detector
valve by tapping
the normal grid -
bias positive lead
(that is, "Grid - i,"
connected to low-
tension negative in
the set) into the

II/2-volt socket
on the grid bat-
tery.

This results in
the negative bias
applied to .the
power valve be-
ing 1/2 volts
lower in value
than the actual
mark on the
battery. For in-
stance, to apply

% volts bias to
the power valve,
it will be neces-
sary to put the
" Grid -2 " lead
in the 9 -volt
socket.

No difficulty
at all will be ex-
perienced in the
operation of the
receiver. There
are only five con-
trols on the panel, arranged as
follows :-

The left-hand slow-motion dial
tunes the aerial transformer, while
the right-hand dial tunes the anode
transformer. Midway between these
large dials is the small knob of the
reaction condenser, while below, to
the left and right respectively, are (I)
the combined wave -change and on -off

I

9
TYPE C
BINOWAVE

COIL

DETECTOR

POWER
VALVE

ANODE BY-PASS
CONDENSER

Both Coils

TYPE A BINOWAVE COIL

SCREENE
GRID VALVE

BY-PASS CONDENSER

COMPACT BUT NOT CROWDED
This photograph shows the new Brookman's Three complete
with valves. Flexible leads are used for the battery connec-

tions; terminals can, of course, be used if desired

switch, and (2) the screened -grid
valve rheostat.

To pick up stations, the wave -
change switch should be adjusted to
the desired waveband as explained at
the beginning of the article. The
rheostat should be turned full on by
rotating the knob to the extreme right.

Next, the reaction condenser should
be turned a little to the right until the

set is on the verge
of oscillation. This
is indicated by " a
certain liveliness "
from the loud-
speaker that is not
heard when the re-
action condenser is
at its zero setting.

Turning
the Dials

The two large
tuning dials should
then be slowly ro-
tated in unison at
about the same set-
tings until a sta-
tion is picked up,
when the reaction
control should be
readjusted for the
best results.

It will be found
after a little use
that the set has
really extraordin-
ary capabilities in

WAVE -CHANGE & ON -OFF SWITCH

LOUD-
SPEAKER
TEMNALS

COUPLING ROD

AERIAL
TUNING

CONDENSER

AERIAL £.
EARTH

TERMINALS

A GANGING ARRANGEMENT FOR BINOWAVE COILS
From this photographic plan view it will be clear how the two coil switches are
ganged by a special coupling rod. This device can be obtained separately if desired
and used for providing a single wave -change knob for the original Brookman's Three
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A New Brookman's Three Continued
S.G.RHEOSTAT

BY-PASS
CONDENSER

ANODE CONDENSER

REACT/ON
CONDENSER

AERIAL
SERIES

CONDENSER

GRID
CONDENSER

L. F TRANSFORMER

NO WAVETRAP NEEDED
So selective are the Binowave coils that the set can be used

successfully within a mile or two of a regional transmitter

the picking up of distant stations.
loreover, the selectivity is of such a
high order that many Continental
transmissions can be received with-
out difficulty even when the set is
used within a few miles of a regional
transmitter.. Indeed, the tuning is so
sharp that it is essential to use slow-
motion dials.

High- tension Voltages
After the set has been in use for a

few hours it is advisable to readjust
the high-tension voltages, particu-
larly that applied to the detector
valve.

If this has an impedance of
the order of 20,000 ohms, it is prob-
able that a value of 6o to 8o volts
will give the best results.

When used in outlying districts,
some advantage may be gained by
employing a pentode valve in the last
stage, but in this case particular care
should be taken to see that the high-
tension source will stand the extra
drain put on it. It is never an
economy to take more out of a battery
than its normal rated load; it is best
to use triple -capacity cells.

Many owners of the original Brook -

panel or the old

man's Three,
described in Oc-
tober last year,
will no doubt
wish to take ad-
vantage of the
new ganging de-
vice for the coils.
This can be ob-
tained from
Wright and
Weaire, Ltd., for
3s. It includes
the ebonite dis-
tance piece and
bracket, a coup-
ling bar and the
self -indicating
knob.

It will, of
course, be neces-
sary to make a
slight alteration
to the layout of
the set and also
to provide a new
holes will show.

BINOWAVE COILS
For the sake of newcomers to

radio, we give below some data
about W. James's famous Binowave
coils, which have been used with great

SCREEN DETAILS .

This screen for the New Brookman's
Three can be made of aluminium or copper

success in many WIRELESS MAGAZINE
receivers.

Those readers who desire to make
the coils for themselves will be able
to do so from the complete details
published in the August WIRELESS
MAGAZINE.

A limited number of copies of this
issue is obtainable from the Publisher,
WIRELESS MAGAZINE, 58-61 Fetter
Lane, E.C.4, the price is. 3d. each.

Amongst the receivers in which
these coils have been used are the
Brookman's Two, the original Brook -
man's Three, the Brookman's Push-
pull Three, the Brookman's A.C.
Three, the Brookman's Four, the
Lodestone Four, and the Regional
Band-pass Four. Each of these sets
has been a great success and more
than fulfilled the claims made for it.

Different Types
The type A coil, used as an aerial -

grid coupling, has two sets of wind-
ings, one for the long waves and the
.other for the medium waves. They
are mounted together on a base with
a three -position switch. Selectivity
and sensitivity are particular fea-
tures of the design. It is recom-
mended that ebonite coil formers
should be used.

For coupling a screened -grid valve
to the detector a type C coil is used.
This is again a transformer, with the
primary arranged to match an aver-
age screened -grid valve. These
valves have widely different charac-
teristics and the medium -wave prim-
ary is therefore tapped. The long -
wave primary is not so critical and is
not tapped.

With the anode of the valve con-
nected to the tap on the medium -
wave coil, the selectivity will be
better, but the signal strength lower
than when the full winding is used.

Great magnification with stability
is a feature of the 1930 Binowave
coils, which also give exceptional
selectivity.

OVERLOADING
THE FIRST VALVE
AFAIRLY common fault in these

days is that of overloading the
first valve in the set. You have a
good aerial, a first-class aerial coil,
and tune full in to the local station.

The chances are that you apply to
the first valve, a screened -grid, for

All the new season's WIRELESS MAGAZINE sets
are designed to meet listeners' special needs. As
far as possible, simplicity of construction has been
made a feature of every set, but in no case has
efficiency been sacrificed to simplicity. The new
models will be found to be particularly selective
and sensitive.

Last month details of three receivers were pub-
lished. The Regional Band-pass Four, designed by
W. James, employed a screened -grid valve, detector
and two low -frequency stages, with the famous
Binowave coils. The Five -point Three had one
screened -grid stage, detector and power valve ;
the "Five -point " sets cover both waves ands with
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Will Receive a Minimum of 20 Stations
CHECKED BY

GB -2
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.F TRAH5fBRIIER

HT+2
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.0001

TYPE C

0
BIHOwAVE

COIL
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BLUEPRINT Ng
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BASEBOARD
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QUARTER -SCALE LAYOUT AND WIRING DIAGRAM
This layout and wiring diagram can be obtained as a full-size blueprint

for half-price (that is, 6d., post free) if the coupon at the foot of the inside
back cover is used by November 3o. Ask for No. WM218 when ordering

example, a signal of such strength
that either grid current flows or
anode rectification takes place. Per-
haps grid current and rectification
are produced. It depends upon the
particular screened -grid valve used,
the working voltages and, of course,
the position of the receiving aerial
with respect to the transmitter.

Distortion is, therefore, introduced
in the first stage. You may be won-
dering how this can be true when the
volume control is turned down to
soften the output.

Well, the truth is that most volume
controls are not of much use. Most
types do not stop this form of over-
loading, as they are associated with
the first valve, instead of with the
aerial or grid circuit.

Some listeners reduce the size of
their aerial or fit a condenser in the
aerial circuit for the purpose of reduc-
ing the input. This is good practice,
although the distant stations are
weakened a little. But still, we should
arrange to receive first the local
station.

a single change -over switch, although standard
two -pin plug-in coils are used. A Five -point Four,
with two low -frequency stages, appears in this
issue.

Those who prefer mains -operated receivers will
be interested in the Merlin Two and the A.C. three-
valver described in this issue. The Merlin Two,

WHAT
USERS SAY

DURING the past twelve
months we have received a

record number of letters from
readers in praise of W. James's
original Brookman's Three. Here
are some extracts :-

PLUMSTEAD " . . . a very fine
set, bringing in at least thirty stations
on the loud -speaker."

MIDDLESBROUGH : " . . . I have
had nearly seventy stations already."

RANmooR : " The volume is terrific
and an average of twenty-seven
stations can be obtained."

MAIDSTONE : " . . . my set puts
up a performance equal to many of the
five- and six -valve sets in the district ;
in fact, it surpasses some of them."

CLAPToN : " I won't weary you
with a list of stations received. . . . I
won a los. bet against one of the best-
known chassis sets on the market with
the Brookman's Three."

Irswicn : " I can bring in about
forty stations at present and have not
finished yet."

MANCHESTER : " . . . I can receive
forty-seven stations at decent loud-
speaker strength."

KENSINGTON : " I am more than
satisfied. My log to date is forty-
three stations."

YORKSHIRE : " I have already
logged forty-seven stations, all on the
loud -speaker."

MANCHESTER : " I have logged and
identified fifty-six stations."

ROTTERDAM (Holland) : " The
volume is excellent and the distance -
getting properties are extraordinary."

Now that you are convinced as
to what the set will really do, get
down to the job and build it at
once so that you can make the best
use of the long winter evenings!

W. JAMES.

-------- -----
described last month, uses a multi -wave tuner, and
combines a detector and power valve. It is designed
to work with the " W.M." Standard A.C. Unit or
any standard commercial mains unit. In this issue
a standard D.C. unit is described. Both the A.C.
and D.C. units are intended for use with all WIRE-
LESS MAGAZINE receivers.
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rr HE train had started and I.had
already unfolded the evening

paper when they wrenched open the
door and struggled in.

There was a momentary jam of
perspiring humanity and of ill -tied
paper packages which resolved itself
into a man, a woman and a camel -
load of parcels. The man was very
much out of breath, his tie awry, his
mackintosh crumpled. He sat fan-
ning himself with a rather discouraged -
looking bowler hat, whilst his com-
panion busied herself with packing
the litter in the rack.

Small country shopkeepers, I
judged them to be, returning home
after a day's stock hunting, but I
could think of no trade quite fitting
the bucolic and yet shrewdly brazen
air of my vis-d-vis. He was reminis-
cent of the farm, the auction room
and the racecourse.

At the points outside Liverpool
Street the carriage lurched and the
woman, lurching with it, let fall an
object which rattled on to my lap
and thence to the floor. I picked it
up and handed it to the man.

"Much obliged," he wheezed, "out
o' breath . . . 'alf a mo' . . . bit of
a rush . . . you know." There was a
pause during which he stopped his
fanning to fumble in his more remote
pockets. A paper packet emerged,
together with a corkscrew, some cop-
pers and a tangle of string. All these
he proffered to me with an invitation
to " 'ave a jeejube." I declined the
refreshment and asked him how he
felt now.

" Doing fine," he said, breathing a
cloud of eucalyptus vapour at me.
"Me an' the missus cut it close this

By
CLIFTON HILL

time and no mistake. Damn near
lost the column. Always the same
when we comes up to town; can't get
the missus away from the shop win-
ders."

There ensued a protest and counter
attack from his stout and comfortable -
looking companion, after which he
produced the article I had retrieved
from the floor and asked me what I
thought of it. I thought nothing of
it.

It was the battered upper half of an
electric hair -drying machine, one of
those things you plug into the wall
and which spout hot air faster than
any M.P. I submitted that it didn't
look very useful in its present state.

"Ah," he said, leaning across to pat
me on the knee. "Ah; that's all you
know about it. That's where you're
wrong, see? You might see this in a
shop winder and pass it by, never
taking no notice like. But me, I'm
'ot at noticing. Ninepence, this cost
me and many a ninepence it's going
to earn down at Luddingford."

"Hairdresser ? " I enquired.
"Hairdresser ! Neaow," he

sneered, curling in scorn his reddish
moustache right up under his stub
nose. " Electrical dealer, that's what
I am, an' plumbers' merchant an'
general dealer an' everything as good
as new at 'arf price. This 'ere,
what'ye think I'm agoing to do with
it ? "

I pondered, but had to give it up.
" This ere's going to be a first-class

blowlamp when I've done with it.
D 'ye know the price of blowlamps,
Mister? Fifteen bob to three quid
they cost."

I still didn't see and told him so.
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"Not understand ? Non compree ?
Well, this is the BLOW, see? Now
what about a spot o' petrol and a
pipe up the oojah, with a whatye-
maycallit on the 'andle to turn it on
and off? Simple as owdoyoudo when
you know. Shoot a flame a yard long,
this will," then, as an inspired after-
thought, "and 'ot."

He surveyed me in placid triumph,
with his hat on one side and his tie
gradually climbing to his left ear,
whilst his wife assured me that
" Alf was a rare 'andy one for fixing
things." Then, with an abrupt
"'Ere, look at this," he clambered on
to the seat and hauled down a half -
stuffed and badly tied bolster of
brown paper which he assured me,
with a wink, " was full of the real
stuff, not 'alf."

It was less an unpacking than an
evisceration which suddenly littered
the seat with a medley of the most
dejected and dogeared radio odd-
ments which it has ever been my mis-
fortune to see. All the discards from
the world's least successful amateur
workshops were there, the scum and
waste products of a hundred failures.

In fact, there was one warped con-
denser with a chipped dial which I
seemed to . . . but no, that couldn't
he. I had thrown it in the dustbin.

" Five bob, this lot," he crowed in
cheerful aggressiveness. "Five Rob-
ertos. Bloke wanted seven an' a
tanner, but you can't get round me.
Rare 'and at a bargain, I am.

"See these, Mister ? Them two
panels alone is worth the money.
Stick 'em in the shop winder with an
'eap of gadgets round them and a
notice : ' ALL WIRET.F.Sq REPAIRS
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DONE HERE; FAM ILIES SUPPLIED.
CONSULT THE EXPERT,' and a few of
these 'ere valves and a drawing of a
circus and there you are. Sell like
billyoh. Won't 'arf wipe the eye of
Jimmy 'Oskins."

"Is Jimmy Hoskins," I asked, "a
wireless dealer already established,
whose eye you desire to put out of
joint, as it were? If so, it's all fairly
clear. But you'll pardon my ignor-
ance; what has a circus to do with it? "

A look of disdainful suspicion
clouded his expansiveness. " Why,
Mister, don't you know nothing about
this wireless business? The circus is
the ins and outs an' roundabouts; it's
the way the juice goes."

A great light dawned. " Oh, you
mean a circuit."

" Well," he queried. " What's the
difference. Same thing, ain't it?
It's the give and take, as you might
say . . . this way in and that way
out. I've drawn a cirkit myself and
I'm going to build a set according, to
stick in the winder and collect the
crowd."

This was getting decidedly interest-
ing. Perhaps he wouldn't mind
explaining the circuit . . . making a
bit of a diagram ?

"Mind ? " he said. "No, I don't
mind. Johnny -kind -to -all -sorts,
that's me every time." In a moment
he was tracing lines on a piece of
packing paper whilst he explained.
The fact that the pencil was an indel-

ible one and required much sucking
enhanced his personal appearance
but added nothing to the lucidity of
the aforesaid circus.

The train roared on and the winter
gale lashed the carriage windows with
spattering raindrops. With gestures
and emphatic puncturings of the
paper, the queer soliloquy went on, a
medley of electrician's, plumlier's
and mechanic's jargon. What he
was after he couldn't make clear;
what Heath Robinsonish monstrosity
might emerge from his rubbish heap
to disgrace the shop at Luddingford,
I knew it would be courting a quarrel
to ascertain.

I had lost interest and was on the
point of nodding when he ended on
his irritating, cocksure note : " Well,
there you are, see ? Took a bit of
thinking out, that did. Not that
I've ever built a set, but I know them
as 'ave . . . and look at them.
Look at them, I say. All you want is
a bit of common sense. Done
harder things than that, I 'ave, and
never been beat yet.

" Got to do all sorts of things to
keep the pot rolling, if you know
what I mean. Besides this set's only
for show, really, not for the custom-
ers to 'ark at."

" Is your wife interested in wireless,
too ? " I asked. 4,

" What, 'er ? Lord no. She looks
after the bottles and skins and does
uncommon well at 'em, don't you,

Fanny ? "
A station flashed past in a roar of

wheels and a wraith of steam.
" That was Luddingford," I told

him. " Didn't you say you live there ? "
"Cripes," he shouted, suddenly

galvanised into violent action.
" Djermeantersay this don't stop
before Sowerby Junction? "

I assured him that it didn't. In
great armfuls he began to repack his
bargains, wrestling with damp paper,
knotted string, elusive components
and a clinging mackintosh. His
wife's attempt to assist him was -
repulsed with a " Blinkin' clever,
ain't you ? I don't think. Now
we'll 'ave to walk back four mile, an'
you'll carry this one."

For some abstruse reason he
seemed to hold me also responsible
for his unwise choice of a train, for I
heard him mutter something about
" Wasting time on idjits," and when
the train pulled up at Sowerby Junc-
tion his " So long, Mister " was tinged
with a hauteur in sad contrast with
his previous brotherliness.

The dignity of his exit was marred,
however, by the bursting of a parcel,
and, when the train glided out, the
last that I saw of them was two
Bhudda-like figures kneeling on the
platform, with their heads bent as
though in worship, punching and
tugging at the idol which was to
preside over the future destinies of
their Luddingford emporium.

OUR CARICATURIST AT IT AGAIN !

Arthur Lalky, until recently conductor of
the dance band at the Café de Paris

Helen Burnell, a Ziegfield Follies girl,
broadcast in one of the "Diversions"
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Irene Russell took part in a sketch
broadcast from the Adelphi
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A CHANGE OF HEART
AT THE B.B.C.?

WITH the completion of eight
years of broadcasting, the B.B.C.

has, not perhaps unjustifiably, a
feeling of satisfaction at the continued
development of what has become a
national institution.

In November, 1922, there was
nothing. In November, 193o, Savoy
Hill is able to look back on an
average annual accretion of 400,000
licencees. The service is still a long
way from being stabilised ; a point
which any authority in favour of
withholding the funds which are its
due would do well to bear in mind.

The financial requirements of
broadcasting cannot be assessed on the
basis of past or present programme
standards. Indeed, it has been
realised by the B.B.C. from the very
early days that a period of some ten
years would elapse before the poten-
tialities of the service could be fully,
envisaged.

Little More Than Toys
A chain of twenty-two transmitting

stations, some of them little more
than toys in the light of what is
requisite in the construction of a
modern broadcasting transmitter, wa's
not the ultima Thule of the originators
of the service.

The substitution of a new system of
distribution, which should enable
nearly every listener in the United
Kingdom to have the choice of at
least two programmes, available
simultaneously, on cheap and simple
apparatus, was talked of and written
about in 1924; now the work of
fulfilment is well in hand.

Pungent Criticisms
It was once said by a pungent

critic, in comparing American, Ger-
man, and British broadcasting
methods, that the Americans did
something and 'talked about it after-
wards, the Germans did a thing and
never talked about it, while the
British talked and went on talking,
but never did anything. The reader
may be left to ponder whether this
was intended as a gibe, or as a tribute

In this article our Special Com-
missioner, who has exclusive
sources of information not avail-
able to other journalists, discusses
recent activities at the B.B.C.'s
headquarters. It is interesting to
learn that feeling at Savoy Hill
is not irrevocably opposed to

sponsored programmes.

to the respective publicity methods.
In any event, high -power stations

and alternative programmes have not
been talked about in vain and the
next two years will see the fruition of
this part of the B.B.C.'s projects. But
this will not spell the saturation point
of productive and efficient expendi-
ture on the broadcasting service.

It is a service that can never stand
still. If it does not go forward it
must decline. If it is to remain
permanently a supplementary source
of public revenue, its development
must go on. It is still merely on the
threshold of research work. This
field opens up almost limitless vistas,
bounded only by the amount of
money available for investigation.

The completion of Broadcasting
House, the regional scheme and the
improvement in quality and variety
of programmes will prove to be merely
pages in the history of British broad-
casting. The regional transmitters
may, and are indeed, expected to fill
the needs of broadcaster and listener
for a further ten years ; but what then ?

The wireless engineer of 1935-194o
will write new pages in the story if
his financial resources are not cur-
tailed.

In the early years of broadcasting
it was the fashion to adopt an effusive
strain in describing what the service
had accomplished. "Look back,"
said Savoy Hill, " on the activities of
the past year, or two years, and if
you are not altogether satisfied with
the results, pray remember that
broadcasting is in its infancy."

Listeners, thank heaven, were
tolerant and accepted the official
slogan, " broadcasting is still in its
infancy," with heartening generosity.
Meanwhile, Savoy Hill was learning
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its lesson and fortifying itself against
captious criticism, maintaining at the
same time a courteous receptiveness
to the comments of its audience.

But the infancy pose is a thing of
the past. The tendency now is to
avoid the merely retrospective and to
look to the future. Strange though it
may sound, this is not found in some
quarters to open up an entirely satis-
factory prospect.

We come back to the old formula :
" If broadcasting does not advance,
it must decline." Hence Savoy Hill
finds some of its leaders sighing for
new worlds to conquer and asking
whether broadcasting fulfils its func-
tion completely in catering mainly
for those in search of amusement and
entertainment in the accepted sense
of those much -analysed terms.

No Stagnation
The greater minds find diminishing

scope for sustained effort. Let it not
be supposed, however, that stagna-
tion has set in.

The listener must watch instead for
indications of the belief which exists
in influential quarters that broad-
casting has a mission to fulfil more
important and certainly more ambi-
tious than anything revealed in the
activities of the past.

At the time of the General Strike of
1926 it was plain that broadcasting
was the only medium by which inti-
mate and instant touch could be
maintained with the masses. No
political party machinery possessed
any like facility. Government, under
the emergency regulations, could, of
course, have taken over the service;
but such a step would not have been
approved by the wiser party leaders.

Universal Favour
Nor would any future effort, either

to control the service permanently,
or commandeer it in times of domes-
tic emergency, be likely to find uni-
versal favour, for the reasons, among
others, that broadcasting, while it is
a national power, holds the goodwill
and even the affection of the public,



that it is never likely to be used by
its present leaders for the purpose of
doping listeners and that its support
will be always available for the
preservation of law and order and the
life and liberty of the individual.

A feeling exists, then, that in the
anxious times through which Great
Britain will pass before she reaches
anything approaching her pre-war
standard of happiness and prosperity,
broadcasting may be found to pro-
vide an instrument through which
may be achieved more than it is
possible to accomplish through the old
political shibboleths.

A Robot -Mussolini
Broadcasting has never yet been

called upon to give the nation a lead.
There are those who think that it may
become a sort of Robot -Mussolini and
that eventually through the machin-
ery of broadcasting will be found
economic salvation.

Other aspects of future service
developments are exercising the
minds of the leaders of broadcasting.
It is felt by the more progressive
element that the restrictive influence
of the Licence and Agreement ap-
pended to the Royal Charter of 1927
can become a real drag upon the
machine.

While, for example, the B.B.C. may
broadcast matter provided by any
outside person, such matter must be
supplied gratuitously and no 'mone-
tary or other valuable consideration
may be accepted by the Corporation

in respect of the item broadcast.
The Civil Service mind, as applied

to the finances of the great spending
departments where only the debit
side of a cash account is recognised,
is evident in this restriction. Every
farthing received by the B.B.C., says
the Licence in effect, must be paid to
it by the Post Office.

If, therefore, the Post Office pays
the B.B.C. half a million pounds, the
Corporation must live on that half -
million alone.

The B.B.C. may see a way of
doubling its income by some form of
co-operation with trading enterprise;
but, apparently, it were sacrilege to
suggest that an organisation having
semi-official contact with Govern-
ment departments should turn its
attention to financial dealings with
the business world.

This is coming to be regarded as a
matter very much open to doubt. Up
to the limit of its powers, the Cor-
poration provides certain types of
prOgramme of more or less stereotyped
value, and no section of the
organisation may exceed its particu-
lar allocation.

Thus, out of the los. licence fee
paid by each of the last 200,000
listeners, approximately (the total
number of licencees being estimated
at 3,200,000 in December next) only
5s. goes to the Corporation. Roughly,
3s. 9d. of this sum is allocated to
music, leaving only is. 3d. for
drama, talks, special transmissions,
etc.

The listener can, therefore, see
what his individual contribution to

Wireless Magazine, November /93o

broadcasting amounts to over a
whole year.

Singularly enough, the Post Office,
on the other hand, is not under any
obligation to take action to recover
payment of any fees from listeners,
although action is sometimes taken
against listeners for installing and
working a receiving set without a
licence. The scales, therefore, are
weighted against the B.B.C., which
at present has no scope for redressing
the balance.

Sponsored Programmes
One way in which this could be

done later is by the introduction of
some form of sponsored programme.
Feeling at Savoy Hill is not irrevoc-
ably opposed to this evolution. The
B.B.C. must naturally retain the
prior rights, the monopoly, in short,
over all broadcast matter; but with
proper safeguards co-operation with
big business would introduce into the
purely entertainment side of broad-
casting a measure of variety and
vitality which would not be unac-
ceptable to many listeners.

So runs the argument, an argu-
ment which is fraught with revolu-
tionary changes in the policy of
British broadcasting. If ever such a
change came about, and the shadow
on the horizon is at present no larger
than a man's hand, it may be
assumed that no reduction in the
licence fee would follow.

But with additional revenue at its
command, broadcasting could attain
a greater strength than it has yet
known.

FROM THE ARC DE TRIOMPHE TO THE UNITED STATES-A SPECIAL BROADCAST
The scene at the Tomb of the Unknown Soldier in Paris when the Commander of the American Legion in France delivered
an oration which was transmitted to New York. American listeners also heard the " Sammies" sound the Last Post
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Your Loud -speaker Where
You Want It

There are many reasons why you
may desire to extend your loud-
speaker leads; large numbers of
people, for instance, would like to
run a wire through to the kitchen
and provide a cheap loud -speaker
for the housemaid. In these
notes W. JAMES explains how
to extend a loud -speaker system
without spoiling the quality.
This article was suggested by Mr. W.
E. Lowe, of Wylde Green, who has
been awarded a prize of half a guinea.

THERE are many people who
would, I know, like to have loud-

speakers in several rooms of the house.
But how to arrange this without

considerable expense is something of
a problem. Straightforward loud-
speaker extension points are easily
enough arranged.

The volume cannot be controlled
from the points, however; neither
can the set be turned on or off.

Further, the set cannot be tuned
from any of the extension points. In

Loud -speakers arranged in series

its simplest form, then, the loud-
speaker extension points are merely
connections, such as terminals on
jacks joined to the last valve in the
set.

For safety's sake, a choke -con-
denser filter ought to be used,
although a transformer has advan-
tages. When a choke is connected,
and loud -speakers are placed in
parallel, the net impedance in the
anode circuit of the last valve is
usually such that the output is
reduced and overloading occurs. A
transformer of suitable ratio would
have avoided this, although one
ratio would not suit various loud-
speakers.

Tbis is, indeed, the whole difficulty

of working extensions. If all the
loud -speakers were always connected
(they seldom are) the output circuit
could be arranged to provide good
quality and the maximum of volume.

In practice the number in use
varies and, therefore, the output
and quality vary as well. A choke
or a transformer output must be
used in order to keep the high-tension
from the extensions. If, therefore,
they can be arranged to suit average
conditions, so much the better.

Extension wiring ought to be
carefully carried out, using good
quality insulated wire. Some pro-
vide a terminal block at each point;
others use a plug -and -jack system, it
then being possible for the set to be
turned on or off, using a relay
included in the wiring.

It should be clearly understood
that the simple method of wiring -up
extension points in parallel is never
likely to be really satisfactory, for
the reason that both tone and
volume vary with the number of
loud -speakers connected. When there
are fixed points the results may be
better, as it is usually possible to
arrange the output transformer to
suit the combination, or to connect
loud -speakers in series or parallel
according to circumstances.

What happens when a poor loud-
speaker is connected with a good
one? Surely the reproduction from
the good one is affected, and in my
experience quite a difference in
quality is to be noted by joining
various instruments
one after the other
to a good one.

When a single out-
put stage is used an
individual adjust-
ment of volume is
not possible. The
adjustment of
volume at the loud-
speaker end of a set
is, as a matter of
fact, not a sound
proposition without
rather special
apparatus. The
resistance methods
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which are sometimes seen suggested
are poor, quality varying with the
volume.

In an installation having several
points the best results are obtained
when each point has its own power
valve supplied from the set. The

Loud -speakers arranged in parallel

separate points will not then alter in
any way as others are connected or
turned off, and an individual adjust-
ment of volume is possible by con-
trolling the input to the separate
valves.

Tuning from distant points may
be effected with suitable apparatus,
which is, of course, costly. In one
scheme an electric motor is used to
turn the shaft of the tuning con-
denser-very slowly, of course-and
means for regulating the volume are
provided. This is an ideal arrange-
ment in many respects, the wireless
being under complete control at any
extension point. The cost of a good
installation is such that it is out of
reach of most of us.

Care is needed when arranging
extensions in order that the tone
shall not be spoilt. Too much wiring

CONTROL
FOR L.S.
11? 2

L.T.

Method of using separately controlled output valves
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leads to a reduction in the strength
of high notes, and all joints and con-
nections must be properly made, or
noises may appear with the broad-
cast.

I do not like the idea of using a
single - wire circuit with an earth
return. It may-and, in fact, no
doubt, does in many instances-
work satisfactorily.

But the two -wire system, both
wires being insulated, is not much
more expensive and is a sounder
electrical job.

A tapped output transformer might
with advantage be used. The best
tap can be chosen according to the
loud -speakers in use and will ensure
that the last stage is working
effectively. If it is remembered that
the last valve is capable of producing
only a certain amount of Rower, and
that this is used by the loud -speakers,
it will be realised that when a second
loud -speaker in a different room is
added the volume from the first
must decrease.

The old trick of using two or three

HT+

TAPPED
OUTPUT
TRA115FORMEA

L.T.

Using a tapped output transformer

loud -speakers of different types in
one room so as to obtain a more
pleasing result is worth remember-
ing. But here, again, try both the
series and the parallel connection,
and note that a transformer of suit-
able ratio may help.

Most sets are fitted with a small
output valve, one just about able to
supply from one loud -speaker a use-
ful volume of sound. When two
reproducers in different rooms are
used, something suffers --quality or
volume. The one small valve cannot
drive the two loud -speakers properly.

With two valves joined in parallel
or push-pull additional output
becomes available. Possibly the use
of two separate output valves would
be better, as separate output trans-
formers to suit the loud -speakers can
easily be connected.

VOLUME CONTROLS AND ECONOMY
ONCE upon a time we used to

think that in sets where the vol-
ume control is simply a rheostat in
the screened -grid H.F. valve filament
leads, it was definitely harmful to
lower the filament temperature below
a certain point.

Wiseacres said that the falling -off
in emission caused by the lower tem-
perature would upset the " rejuven-
ating " action of the coated filament.
Valve makers were asked to experi-
ment with new filament coatings

which would work well when nearly
cold !

And yet, on looking up the records
of two H.F. valves in a four-valver I
am constantly using, I cannot see
that the one H.F. valve which is
" volume -controlled " has given any
worse service than the other, which
has always had a full two volts across
it. Really there seems to be no
reason why anyone need be afraid of
using the H.F. valve rheostat. It
was made to be used. K. U.

BATTERY COSTS
ri-1-10SE who use dry batteries for

1 anode current because they must
ought to consider very carefully the
relative costs of various types.

Small batteries are not economical
when used with a big set. They are
only cheaper in first cost; as they dis-
charge quickly, a new set must soon
be purchased.

It used at one time to be said that
those who employed dry batteries for
the anode - circuit supply could not
obtain really good reproduction. But
that is hardly true to -day.

Now there are good battery valves.
They provide a reasonable amount of
output.

A push-pull circuit, using two
effective battery power valves, will
provide enough output for normal
domestic purposes without too quick-
ly discharging a large -size dry bat-
tery. Over -bias the power valves a
little, if necessary, to keep the current
down. This will not introduce much
distortion, and a big saving in current
may easily be effected.

W. JAMES.

"HELP YOURSELF"!
EVERYBODY has heard of the

"Help Yourself Annual," which
is published every year at 28. 6d.
by the Stock Exchange Dramatic
and Operatic Society in aid of their
Christmas Charity Fund. Sub-
scribers have a chance of winning
valuable prizes.

Amongst the wireless gifts offered
this year we note the following :-

An Ormond mahogany console four -
valve set and electric gramophone,
valued £50.

A Baird Televisor.
A Celestion C24 mahogany loud-

speaker, value £21.
An Ekco-lectric three -valve set.
A Pye portable receiver.
A Varley all -electric two -valve set

and gramophone amplifier for either
A.C. or D.C.

A Standard super -capacity 26 -volt
wet battery in three Unibloc trays.

A Phonixion electric gramophone,
value £'5 15s.

A Mullard type C loud -speaker.
An Ormond four -valve portable set,

value £16 i6s.
Full particulars will be found on

page 113 of the "Help Yourself
Annual," which is on sale at every
bookstall.

THE LEAKY GRID
T SAW an aocount of a bride who
I wept at her wedding because her
long plaited hair suddenly came down
during the ceremony. That is the
first case of a moving coil being
unsatisfactory that has come under
my notice.

An elderly vicar was forced to
bring his sermon to a conclusion, says
a newspaper, on account of his having
nearly swallowed his dental plate.
He survived, so I suppose he had an
output choke on his set.
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I read that the Berne transmitter is
stationed at Nuremchen-buchsee.
That does not mean that Swiss lis-
teners get their programmes free;
they are not buckshee.

A suggestion for a wireless ballad
programme : " 0 dry those tears,"
sung by Arthur de Greef.

Frascati's Orchestra is conducted
by Georges Haeck. He is the sole
conductor, of course; no one may
take his plaice. W. -W.
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Sponsored Programmes
MANY listeners were interested

in the suggestion made by the
Editor of WIRELESS MAGAZINE last
month that sponsored programmes
might be the "spiced morsels" in the
regular run of broadcasts.

An occasional item of this nature
would undoubtedly give an added
zest to many jaded ears. I have
heard rumours that the B.B.C. are
considering the question, but en-
quiries at Savoy Hill are met with the
usual denials.

Across the Atlantic
In this connection it is interesting

to recall some remarks made by
Dr. Lee de Forest in his presidential
address to the Institute of Radio
Engineers.

" I have consistently condemned
the practice (direct advertising by
broadcasting) as perverse, per-
nicious, reflecting on the good name
of radio and distinctly retarding its
development," said the " Father of
Radio Broadcasting."

Powerful Potentialities
But this rather startling con-

demnation is relieved by a remark
that followed. " I did not foresee
the fine excellence of the sponsored
programme or its powerful poten-
tialities in building up the almost
incredible demand for receiving ap-
paratus."

So although there is everything to
be said against the plain advertising
broadcast there is much in favour of
the sponsored programme.

I hope the authorities at Savoy
Hill will not be too bigoted to con-

sider the question in the light of
entertainment value-there should
be nothing educational about such a
broadcast I

Too Many Power Supplies
There is no doubt that the develop-

ment of all -electric sets is being re-
stricted because of the many different
power supplies in use all over the
country. I heard an official of the
Western Electric concern, who are of
course vitally interested in this ques-
tion because of their talkie installa-
tions, declare the other day that his
company had to contend with no less
than forty-six different kinds of
supply in this country.

There are six different supplies in
the Strand alone

Marked Components!
For many months now I have had

it in the hack of my mind to launch
upon a startled radio world an organ-
isation called the League of Enraged
Amateurs Demanding Marked Ap-
paratus !

I should elect myself to the posi-
tion of Chief Grouser and the avowed
object of the members would be to
electrocute all the manufacturers
who make components with un-
marked panel controls.

Radio Puzzles
If you are a constructor you will

appreciate my wrath. You build a
set with four or five knobs on the
front. Inevitably it has to be op-
erated at some time or another by
an uninitiated member of the family;
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very often with pitiable results.
Your wife' wasn't sure whether

you had said she was to pull out the
left-hand switch to put the set on or
whether the middle knob had to be
turned to left or right to change the
wavelength range.

In desperation you draw out on a
card a diagram of the front of the set
and label all the knobs clearly for
future reference.

A Great Need
Why cannot manufacturers use

their imagination and turn out panel
controls with proper markings?
Every on -off switch should be so
marked that you can see whether it is
on or off. The same applies to
pick-up switches, wave -change
switches, volume controls and other
gadgets that appear on a modern set.

I am aware that there are a few
components so marked, but they are
exceptions and not the rule.

Component manufacturers must
be made to realise that the home -
constructed set must be as easy to
use as is the complete commercial
job. For this reason we must have
clearly marked components.

American Television
I have just read an account of the

reception of a television programme
from the United States by a British
amateur using a six -valve short-wave
set. I suppose I ought to be inter-
ested but, frankly, the news leaves
me cold.

I am one of those who believe that
the too -early publicity that was
given to television has proved a great



set -back. At the time of all the
highly -coloured newspaper reports
that appeared a year or more ago
everybody thought television had
" arrived."

The fact of the matter is that we
are as far as ever from a satisfactory
service of television entertainment-
the present transmissions seem to
have very little interest even for
experimenters, judging from the con-
versations I have had on the subject
with radio men.

The Coliseum
I feel that the recent demonstration

at the London Coliseum, where tele-
vision was put on as a " star turn,"
did great harm to the progress of
what will inevitably be the most
important branch of radio.

Mr. Reyner tells me that his local
garage man, after seeing the " act,"
came away with the impression that
televisors would be on the market
within a few weeks at a cost of about
£3 los. and that he would be able
to spend his spare moments looking
in at all kinds of interesting things.

The poor fellow was soon dis-
illusioned !

. . .
Loud -speaker Guarantees

Several manufacturers have turned
their attention this autumn to the
production of moving -coil loud-
speakers with permanent magnets.
Hitherto these instruments have been
regarded with some suspicion, for
prospective users have asked them-
selves the question "How long will
the magnets last ? " without getting
any satisfactory answer.

Mr. A. H. Whiteley, who made the
Lodestone loud -speaker when it was
first described by Mr. W. James for
the benefit of WIRELESS MAGAZINE
readers, is one of those who has
turned his attention to the perma-
nent magnet job and I am interested
to note that he gives a five years'
guarantee.

. . .
Talkies in the Making

A few days ago I was privileged to
see a short Western Electric talkie
demonstrating the nature of sound.
It was most interesting to note the
effect on speech and music of the pro-
gressive cutting out of all the high
frequencies and, later, of all the low
frequencies.

I wish all the low -note fiends I
have met could have heard this film.
It shows very clearly that high notes
are essential for brilliance in repro-
duction. As soon as they are cut
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out the reproduction becomes flat
and lifeless.

Botched and Boggled
Writing of talkies reminds me that

a well-known American pioneer in
this field-he is also well known in
radio-recently accused film direc-
tors who have taken over the manage-
ment of recording of having " botched
and boggled the process." He added
it was necessary to bring back real
music and real voices to the theatre
in place of the deplorable results of
engineering indigestion, " or, if not,
let an outraged and long-suffering

STILL AS POPULAR
AS EVER !

One of the old standard radio components that
still retains popular favour is the two -pin plug-
in type of coil. These have the merit of
cheapness and simplicity.
Many listeners with cult rot., are on the

look -out for modern sets that will make the best
use of them. .Such receivers are the two new
WIRELESS MAGAZINE screened -grid models,
the Five -point Three (described last month)
and the Five -point Four (described on page
378 of this issue).

public rise in its righteous wrath and
curse us 1"

Nothing like speaking plainly
sometimes, is there ?

Foreign Valves
Many people have the impression

that the foreign valves offered for
sale on the British market are
dumped here by obscure manu-
facturers. The impression is quite
wrong, however, for many of the
foreign valve companies are gigantic
concerns.

A friend has just told me of a con-
versation that he had with Mon-
sieur Fevre, who looks after the des -
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tinies of Dario valves in this country.
"We sell 8,000,000 valves a year,"
said this genial Frenchman, "our
company has a capital of several
million francs, and we own a chain
of broadcasting stations in South
America."

Nothing very obscure about that,
is there?

To Be Made in England ?
I learn that there is a possibility of

some of these foreign valve mann-
facturerS putting up factories over
here and starting production in this
country.

If any such plans mature I think
we should see some interesting patent
squabbles.

B.B.C. Takes to Talkies
Mr. Baynham Honri's name will be

known to readers of WIRELESS MAGA-
ZINE and Amateur Wireless as a con-
tributor of occasional very interest.
ing articles. At one time he was a
B.B.C. engineer, but he forsook
Savoy Hill in favour of the talkie
studios.

I was interested to note that he is
responsible for the recording of the
talkie, Lord Richard in the Pantry,
which was shown at the New Gallery,
in Regent Street, recently.

I thought the reproduction was
most satisfactory.

. . .
Where the Bacon Comes From
Recently I had an interesting talk

with Mr. 'Cage Byskov, a Danish
radio man, who was in England on
his first visit.

Mr. Byskov is a regular contributor
to a Danish monthly wireless paper,
and designs many constructors' sets.
He told me that there is considerable
interest among Danes in British
radio gear-there is now some sort
of boycott against all German ap-
paratus.

Power for All
Those who have not been to Scan-

dinavia do not realise how complete
is the electrical network in those
countries. I told Mr. Byskov how
impressed I had been in Norway to
see electric light in small cattle sheds
on lonely mountains.

" Yes," he replied, " when you
had the War we made much money
selling you butter, bacon and eggs-
so we bought ourselves electric -light
installations everywhere. I think
we have more mains sets than you
have here."

BM/PRESS
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One -knob Tuning for
Modern cSets

WIRELESS sets having numerous
knobs and dials are all very well

'or those used to tuning.
The expert is, of course, able to

produce remarkable results when the
various circuits are separately con-
trolled. He is able to reduce the
volume a little and to bring up the

Fig. I. Effective valve capacities that
must be considered

reaction in order to remove a trace of
interference; or to effect delicate
adjustments, the cumulative result
of which is to bring in distant stations
with a strength and clarity surprising
to the novice.
Unskilled Operators

However, not every user is skilled
in the art of tuning. Some of us can-
not master a number of controls, nor
even use them effectively. We are,
therefore, grateful when the designer
groups some of the controls and so
enables us to obtain a fair average of
results by knocking some of the
tricks out of tuning.

In a sense, something is lost by
simplifying the tuning. It is so much
easier to turn one three -gang con-
denser knob than to adjust three
separate ones with the result that
those experienced in tuning wonder
whether a little more could not be
obtained by adjusting the separate
circuits a little.
Little Is Lost

As a matter of fact, with a good
ganged set having sufficient tuned
circuits, little is lost. With only two
circuits, careful adjustments are
needed in order that the pair of cir-
cuits will hold in tune over the range.

Ganging is not so easy as it might

seem. Given perfect coils and tuning
condensers, something can, of course,
be accomplished. But we have the
circuit effects to consider, and they
are important.

For this reason I have drawn Fig. 1,
which shows the valve capacities.
You must remember that the con-
densers shown are made up of the
capacities of the various electrodes of
the valves, valve holders, and circuit
wires.

To begin with, we have the capacity
of the grid of the first valve to earth,
condenser cr.

Now, what does this represent?
First, the capacity of the grid of the
valve itself to the filament added to
the capacity of the grid to the screen.
Then there is the capacity in the
valve holder and
more due to the
wiring.

When, therefore, a
tuned circuit is con-
nected to the grid of
a valve the wave-
length changes. Now,
much depends upon
the value of the tun-
ing condenser in the
circuit. Thus, if the

By W.
JAMES

the tuning. We will return to the
aerial presently, however.

Now let us consider the tuned cir-
cuit connected to the anode of a
screened -grid valve as indicated in
Fig. 2. Here we have across the coil
the condenser o2, made up of the
capacity of the anode of the valve to
earth and other capacities, and also
the grid capacity of the second valve.

High Anode Capacity
The anode capacity may be rela-

tively high, as it is due partly to the
capacity of the anode plates inside
the valve to the screen, and we also
have in this circuit the grid capacity
of the second valve. When this is a
detector, the capacity will depend to
an extent upon the value of the anode

Fig. 3.-Two-stage screened -grid amplifier with three
tuned circuits using plain coils

tuning condenser is set at a fairly low
value, such as .000i microfarad, the
change is considerable.

If, on the other hand, the con-
denser is set near its maximum, the
change is not so great in proportion.
That the tuning is altered by con-
necting the circuit to the grid of a
valve is known by everybody, and so
is the fact that the aerial may alter

Fig 2.-Tuned-anode circuit of
screened -grid valve
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by-pass condenser fitted and upon
other factors. It may be a variable
quantity and, in any case, is of a
serious amount.

In many circuits two screened -grid
stages are used, the circuit then being
something like Fig. 3, which shows
plain tuning coils. In a circuit of this
description the effect of the valve and
other stray capacities is the maxi-
mum, for they are across the whole of
the tuning coils.

Their effect can be minimised by
connecting the anodes to taps on the
coils, or by using transformers having
a ratio of more than unity. Whether
the position as a whole is simplified by
fitting tapped coils or their equivalent
transformers is a nice point to decide.
It depends upon various factors and
may not be worth while.



Now let us look at the coil problem.
Our coils must have equal values of
inductance when connected to the
set, and for that matter the total
inductance of the separate circuits
ought to be equal.

Lengths of wire have inductance,
and when included in a circuit with a
coil and condenser, will vary the total
inductive value. This is a point which
can be attended to, however. Much
more difficult is the problem of how
to produce tuning coils having prac-
tically identical inductive values.

For many reasons, the plain single -
layer coil takes some beating. We can
specify them accurately enough and
the various parts
can be measured
with ease.

A good specifi-
cation for a coil to
be included in a
gang - tuned set
would, therefore,
be a single -layer
winding of wire
having a certain
thickness, or a
former of the right

MEI

It would not do,
for example, to place
one coil in a metal
box and another coil
well away from
shielding. All coils
must be treated a-
like, or else the cir-
cuits must be ad
justed. Then the
condensers ought to
be arranged in sym-
metrical fashion, so

Fig. 5.-Connections to aerial tuner
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Fig. 4.-Use of high -frequency chokes

far as is possible, in to avoid
too large differences in the tuning of
the circuits to begin with.

Then, finally, the circuits must be
balanced to take
care of the various
stray capacities
referred to above.
In some circuits
a choke is used in
the anode circuit of
the screened - grid
valve, as illustra-
ted in Fig. 4.
Obviously, t h e
separate chokes
ought to be of the

length and diameter.
With the winding length and the

number of turns fixed, and with form-
ers of the correct diameter and wire of
the chosen thickness, coils of similar
inductive values can be produced.

They should be measured, of
course, but I believe the single -layer
type described to be the most
satisfactory. Manufacturers,
being able to control their
products can, of course, pro-
duce coils having the de -sired
uniformity, but I am con-
sidering amateurs, who must
either build their own coils
or purchase them and want
to know they will be as near-
ly right as possible.

For the Long Waves
For the long waves exact

matching is desirable for the
sake of consistency, but is
not necessary from the point
of view of tuning. It is easy
to tune too sharply on the
long waves, and the diffi-
culty is to be avoided by
mis-tuning. But it is hardly
practicable for consistent results to
be obtained with coils not matched.

Having, let us suppose, obtained a
set of good coils; what is the next
step? We must first arrange to use
them so that their working inductive
values are satisfactory.

order

same pattern or the circuits will be
thrown out.

The aerial circuit is, of course, a
difficult one to deal with.

Aerials vary in size and, therefore,
in capacity. If we connected the
aerial to the top of the coil (Fig. 5),
we should throw the tuning out.

W. JAMES'S BEST FOUR-VALVER
This photograph shows the two -gang condenser used in the
Regional Band-pass Four, described in detail last month. A

further article appears elsewhere in this issue.

combination of tapped coil and a
small condenser in the aerial lead may
be used.

Signal Strength
The best scheme in practice de-

pends, as usual, upon various factors,
amongst which signal strength is of
first importance. As the tapping
point is taken towards the earthed
end of the coil, the strength of the
signal created across the ends of the
coil changes, so that usually a con-
nection satisfying the requirements
of strength, selectivity, and tuning,
so far as this is possible, is chosen.

Having seen to the aerial circuit,
and to the coils, all that you now
have to do is to put the circuits into
tune, using trimming condensers
across the circuits.

Occasionally it is possible so to
adjust matters that the circuits
remain in tune over both the long and
medium waves, but often the best

results are obtained when a
fine adjustment is made in
the aerial circuit.

By tapping down the coil the effect
of the aerial upon the tuning is
decreased and is the minimum when
the aerial is joined near the earthed
end.

A primary coil could, of course,
be used with similar results, and a
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Aerial Trimmers
A proportion of manufac-

tured sets are of the one -
knob wavelength tuning
type, but have an aerial
circuit trimmer. Other sets
have true one -knob tuning,
the sets being satisfactory
with any and every aerial.

By careful design and
manufacture it is, of course,
possible to produce true
one -knob sets, but for ama-
teur sets I feel that an adjust-
ment must be provided. This
would not be necessary if all
parts could be guaranteed up
to the desired standard, but

who would do this, I wonder?

In an early issue W. games will
describe a powerful receiver
with three screened -grid high-
rrequency stages. It will be

a real distance getter!
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Current Comments onRadio
The Appeal of Novelty!

THERE was so much to be seen at
the Radio Exhibition that it is

difficult to pick out the "plums."
Not that Olympia was all quantity
and no quality. On the contrary, the
sets showed a distinct all-round ad-
vance on last year's standard. But
with a surfeit of good things, it is often
some comparatively minor point of
design that strikes one most forcibly
-simply because of the appeal of
novelty.

The Ferranti Model No. 32 is a
case in point. Ganged control is used
on both the long- and medium -wave
bands, with a change -over switch
from one to the other. The tuning
scale has two different divisions, one
relating to the long and the other to
the medium waves.

Now note the little touch of genius.
The operation of the change -over
switch, say from medium to long,
automatically screens the " medium -
wave " scale and leaves only the
correct or "long -wave" scale visible.
When the switch is reversed, the
superfluous scale is again hidden.

A small improvement, perhaps, but
very convenient. I know what it is
to go searching for a certain pro-
gramme and after wondering what on
earth was the matter discover that I
had been combing out the ether well
above the 1,000 -metre mark instead
of between 30o and 400 metres.

Cheap Trickle -charging
Another instance worth mention-

ing is the ingenious adaptation of a
high-tension eliminator to the task of
trickle -charging. Many listeners to-
day have installed a mains unit in
place of the old dry -cell battery,
though they still supply the filaments
from an accumulator.

This means that one must either
take the accumulator to the nearest
garage for periodical recharging, or
else install a separate unit for home -
charging.

It is now possible to get a high-
tension unit which, when it is "off
duty " on the set, is connected across
the accumulator so as to keep it up to
the mark by trickle -charging. This
seems quite a simple idea, but it has
not been prominent on the market
until this year.

By
MORTON BARR
A Promising Development'

Again, it is interesting to pick out
certain features which, although per-
haps not yet fully developed, show
promising possibilities in the future.
In this connection, the Mullard Com-
pany are marketing a new series of
directly -heated mains valves, in which
raw A.C. current is fed directly to the
filament or cathode.

These are quite distinct from the
indirectly -heated type, where the
raw A.C. current is taken by a special
" heating -element " separate from the
cathode proper.

The first directly -heated valve to
appear on the market was the old
" Point -eight," so called because the
filament took .8 ampere at .8 volt.

THE
BEST SHILLINGSWORTH !

WIRELESS MAGAZINE is breaking
all records. The October issue
contained 540 pages and a special
broadcast log -map of Europe was
given with each copy. All avail-
able stocks-and many extra thou-
sands had been printed-were sold
out within a week of publication !

This issue again contains 540
pages and a special 16 -page sup-
plement is included. Many of
your friends will be glad to know
about this fine number, which is
undoubtedly " the best shillings -
worth in Radio."

To make certain of getting a
copy of WIRELESS MAGAZINE every
month it is advisable to peace a
standing order with your news-
agent. The next issue will be
published on Thursday, November
20. This will be a special loud-
speaker number and will contain
full information about all the new
types.

This did not prove very successful in
practice owing to the difficulty of
supplying " juice " at so low a voltage.
The terminal voltage had to be main-
tained at the figure mentioned, other-
wise there was a tendency to " hum "
and also a risk of burning -out the thin
filament.

In the new Mullard series the fila-
ment takes i ampere at 4 volts.
This allows the use of a more robust
filament, and simplifies the design of
the supply transformer. There is
much to be said in favour of the
directly -heated filament. By ren-
dering a special "heating -element"
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unnecessary, the valve is simplified
and the cost of manufacture reduced.
This is all to the good.

A drop in the price of mains -heated
valves is, in fact, overdue. They did
not share in the last all-round reduc-
tion, and at their present price they
remain rather an expensive luxury to
the average listener.

Electric Gramophones
The time seems to be ripe for a big

development in the electric gramo-
phone. Most of the first-class radio
sets are at present fitted for " pick-
up" reproduction as an alternative to
the broadcast programme.

Meanwhile special mains -driven
amplifier units are available solely
for use in gramophone reproduction.
In one way or other I expect to see a
big push in this direction during the
coming season.

There is plenty of scope for manu-
facturers and a big market-prac-
tically untouched so far-provided
they can get prices down to a more
reasonable level. Now that every
gramophone record is produced by
electrical means, common sense indi-
cates tie use of the same method in
reproduction. Otherwise it is im-
possible to get back the full colour
and " brilliance " put into the record
in the first instance.

Unfortunately, as in the early days
of wireless, a certain amount of
prejudice has been created by the use
of imperfectly -designed apparatus.
For instance it is not fair to attach a
pick-up to the ordinary broadcast
receiver and then expect perfect re-
production from the gramophone.
One "snag" is that of providing
proper volume control.

The best method is a potentio-
meter shunted across the pick-up, but
it is very essential to " match " the
resistance of the potentiometer with
the inductance of the pick-up. If
the resistance is too low most of the
high -frequency notes will be lost.

Generally, it is advisable to write
to the maker of the particular pick-
up used, and ask him to specify the
correct value of resistance necessary.
If this is for any reason impossible,
then I suggest trying out the effect of
two different potentiometers-one of
io,000 and the other of too,000 ohms
-and keep to the better of the two.
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"WNIFOURNALVERS
IN REVIEW

STANDARD -COIL FOUR
AT Carlisle the Standard -coil Four

(WIRELESS MAGAZINE, February,
1929) is giving good results in conjuncticn
with a linen -diaphragm loud -speaker :

I have just built this set up -and am
well pleased with the perfOrmance. I
omitted the gramophone pick-up and
put an R.I. and Varley super transformer
in instead of the second R.C. unit. Also,
I inserted a fuse in the H.T.- lead.

Loud -speaker Stations
I am using Mullard valves, with a

super -power in the last holder, and izo-
volt H.T. accumulators. The coils I had
by me were Nos. 200, 150, and two
No. 6o's centre -tapped. I use the
No. 200 in the aerial holder and No. 150
in the anode. This gives me the National,
Eiffel Tower, Kalundborg, Hilversum
and the Midland Regional (this without
fading) at full loud -speaker strength.

This gives me a good choice of pro-
gramme without coil changing, as the
stations on the smaller coils do not come
in as well in the daylight. When I am
using the two No. 6o C.T. coils, I find
the set fairly selective, and at night the
list of stations I can get with careful
tuning is a big one.

The oak cabinet encloses the set and
all batteries. Two small holes at the
back take the aerial and earth wires, and
a loud -speaker plug is used, as I have a
horn and double -diaphragm model as
well. I tune in on the horn and then use
the cone.

For the double cones I use twill
cloth ; for the dope flour starch made like

Here we publish reports from
a number of readers about their
" W.M." sets. These letters are
something more than just praise
for the WIRELESS MAGAZINE; they
are good indications of what
various types of set will do in
different localities.

They are therefore of great
value to the prospective builder of
a set.

Half a guinea is paid for each
photograph of a home -constructed
"W.M." receiver printed in these
Pages.

If you have recently built a
"W.M." set let us know what it
will do-other constructors will
benefit from your experiences.

a thick jelly. I soaked the cloth well for
first stretching, and then gave another
four or five coats, stretching every time.
This gives a good diaphragm.

Using a Blue Spot unit, the results
are excellent and well worth making.
The size of the cones are 22 in. and
18 in. The cabinet for the speaker is
got up black and polished; the fret
painted gold, with blue cloth at the
back, gives a nice effect.

I made one of these cone speakers with
131A -in. and II 1/2 -in. diaphragms, which
gave good results and does not take up
as much room. I am a reader of WIRE-
LESS MAGAZINE and Amateur Wireless,
your weekly paper, and find them both
helpful, as at present I am trying to
build a short-wave set.

BROOKMAN'S FOUR
GOOD results on an indoor aerial are

reported by an Uckfield (Sussex)
reader with his Brookman's Four (WIRE-
LESS MAGAZINE, January, 1930) :-

I have built several of your bigger
sets. First, J. H. Reyner's old Solo -
dyne; next, the Phoenix Five; then, the
Empire Five. All these sets were really
first-class.

But though the Brookman's is only
a four -valve set, it's the best of the lot.
I f I have been more than usually lucky
in building your sets, I put it down to
one thing : I always use the same com-
ponents as were used in your original set.

I am giving this set 18o volts high
tension and my loud -speaker is a
Magnavox moving -coil. I use an indoor
Negrolac aerial for most stations and
switch over to an outdoor one when I
want to tour round the Continent.

The cabinet, which is a good job, was
made by Pickett's.

And now, to sum up, the Brookman's
Four is all Mr. James claims for it, and
the best " four " I have ever handled.

Wishing you all success.

A READER at Groolfontein (South-
west Africa) reports good reception on

stations goo to 1,500 miles distant with his
Brookman's Four :

The set is quite O.K. Johannesburg
lust about tears my Mullard H. speaker
with no reaction (about goo to r,000
miles), Capetown (1,500 miles), on a
decent night, is nearly as powerful as
SHB, with no reaction, and Rome, quite
often with just a trace of reaction, fills a
decent -size room quite nicely.

I used to pick up London at times
with the Brookman's Three.

A
GRAMO-RADIO FOUR

ROTHERHAM reader sends an
interesting photograph of his Gramo-
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Radio Four (WIRELESS MA';',AZINE, May,
1928), which he uses with a linen loud-
speaker :-

Please find enclosed a photo of my
version of the Gramo-Radio Four, which
for quality on your linen loud -speaker
cannot be beaten. The sizes of the
diaphragms are 34 in. and 12 in., and

GRAMO-RADIO DE LUXE
This fine gramo-radio outfit, assembled
by a Rotherham reader, includes a
double -diaphragm linen loud -speaker

the cabinet acts as an excellent baffle,
being 18 in. deep. The panel layout is
slightly modified.

SUPER Q FOUR
EXCELLENT results on the long waves

are reported by a St. Albans reader
with the Super Q Four (WIRELESS MAGA-
ZINE, April, 1930) :

I am writing to congratulate you on
the Super Q Four. Its performance is
simply splendid, for the dials, on both
waves, are alive with stations. I am
surprised Mr. Reyner did not give a list
of stations in his article. It would have
been a long one, I feel sure.

Brookman's Park is a little trouble -
S0111,3, but there is no interference on the
long waves, whereas with most sets I
have tried stations up to about 1,200
metres are blotted out. With best wishes
for continued success.

DOMINIONS FOUR

As
far distant as Cape Town, the

Dominions Four (WIRELESS MAGA-
ZINE, May, 1929) is giving excellent
results, as this letter shows :

I have handled some big sets in my
time, the Empire Five being the last,
but, for a sheer joy to work, commend
me to the Dominions Four. Of course,
in the dominion.; we know what distance
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" W.M." Four-valvers in Review Continued
is and last night I had Johannesburg
(i,000 miles) and Durban (80o miles) at
full moving -coil speaker strength with-
out any reaction.

But the reaction is the most wonderful
of all; commencing at zero and slowly
advancing the reaction, the volume
increases progressively until it reaches
double strength with the reaction con-
denser right in, and this without loss of
quality or throwing the receiver into
oscillation.

I have got used to expecting some-
thing exceptional from your sets, but I
hardly expected to get anything ap-
proaching the performance of the
Dominions Four.

AT Birmingham one listener has iden-
tified forty stations and picked up

thirteen more with his Dominions Four :
The enclosed list of forty identified

stations speaks for itself, especially
when I tell you that all can be received
at sufficient loud -speaker strength for
any ordinary room. In addition to this
list, I have received another thirteen
stations not yet identified.

I have used nothing but a loud-
speaker when tuning -in and my aerial is
of average height (15 ft.; length, 4o ft.).

I can bring in Stuttgart with only
just a faint background of Brookman's
Park.

My only complaint is that with the
specified coils and condensers I cannot
tune above Oslo on the broadcast waves.

I think you will agree that this is a
very fine performance, and it is cer-
tainly the best of a large number of sets
I have assembled. The most amazing
part is that while volume is not over-
whelming on the locals, it is almost as
good on distant stations.

Congratulations on a very fine set. I
hope to be equally successful on the
short waves when I build the Adaptor
later on.

LONG WAVES
Huizen Eiffel Tower
Radio Paris Motala
Konigswusterhausen Kalundborg
5 X X Hilversum

BROADCAST BAND
Oslo Goteborg
5GB Cardiff
Langenberg Bordeaux
Rome Turin
Dublin British Relay
Frankfurt Bratislava
Toulouse Kaiserslautern
Manchester Barcelona (EA Ji3)
Hamburg London, No. 2
Algiers H6rby
Stuttgart Gleiwitz
2L0 Munster
Graz Cologne
Barcelona Cork
Brno Flensburg
Breslau Leeds

OUTPOST FOUR
/'HOSE interested in short-wave work-

ing should read the following letter
from a reader at Alexandria (Egypt) about
the Outpost Four (WIRELESS MAGAZINE,
November, 1929)

You might be interested to have the

following details of the results on the
Outpost Four. I constructed the instru-
ment from parts obtained locally, both
British and American. Valves used are
Mullard SG, DX2, P2, and P252. I have
since found that a Cossor HL2ro works
better in place of the P2.

At first I could get no results on the
short waves, but could get all round the
dial with the medium waves; from
London 261 to Budapest 550, I think,
sometimes tuning -in as many as twenty-
eight stations between these two points,
which come in on the dial at 5 and
98 degrees respectively. These could all
be received at loud -speaker strength,
using a Brown Vee unit and cone.

For the past three months, however,
short-wave stations have been coming
through with very good strength; this
without any actual alteration of the set.
The only adjustment I found necessary
was with the coils; which are Dimic.
For the two lower coils, SW 3 and 4, I
could only obtain the modified type.
However, I rewound these with bare
Glazite wire, putting an extra two turns
on the reaction side. This appears to
have done the trick.

I am using a home-made mains
H.T. unit and a 2 -volt L.T. accumu-
lator. The mains are A.C. (105 volts),
which my unit transforms to 16o volts
D.C. at 3o milliamperes.

With the set as described I get the
following results :

Chelmsford G5SW, full loud -speaker
strength every evening, rather weaker
during the midday hour, but the Empire
News transmission between April 22 and
May 17 was received exceptionally well
every evening. Of course, we get a lot
of fading, but we are prepared to make
allowances for this. The broadcast of the
Cup Tie Final came through fairly well.

Rome testing comes through with tre-
mendous strength, but as one has no
idea of the times of transmission, one's
reception of it is a matter of luck.

Higher up on the dial Zeesen, at 31.38,
and Eindhoven, at 31.28, do not come
in very clearly, though on one or two
nights they have come in fairly clearly.

Lower down on the dial a German
station, whose announcement included
the word " Telefunken," came in at
terrific strength one night; this station
also has evaded me since.

Then I have received what I conclude
to be the Rugby beam station, as when
the talk on the United States was broad-
cast to America the other night (about a
fortnight ago) I heard all the conversa-
tion between the engineers relative to
the reception by America of the speech.
Various other wireless telephony comes
through on other readings lower down.

Then one night I received Schenectady
on 19.56 metres at fairly good strength.
Huizen PHI comes through practically
every afternoon here. This at times is as
loud as Chelmsford. I also received
Marconi talking from his yacht in Genoa
some little time back.

From this you will see that the set is
working very satisfactorily, but my
main station is still Chelmsford and the
programmes are very acceptable.
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CELERITY THREE
PRAISE for the Celerity Three (WIRE-

LESS MAGAZINE, January, 1930)
comes from a listener at Stoke-on-Trent.
It is this reader's first effort in home
construction :

I applied to you a fortnight ago for a
blueprint of the Celerity Three, and I am
delighted to tell you that I have fixed
it up and got it going, and it is the best
that I have heard.

You are to be congratulated on your
success, as I can tell a good set when I
hear one.

To all whom I come in contact with, I
shall recommend the Celerity Three. It
is astonishing what results I get from it;
I can hardly tell you all the stations that
I have got, but I have got quite a lot,
and I will write you again.

I should like to say that this is the
first set that I have completed, and I did
it with great ease.

The Celerity Three ought to have a
great sale, and I wish you every success.
My opinion is that it is a wonderful set.
I would not wish for anything better.
especially for simplicity of control and
construction.

A READER at Exeter wants lip,
regarding the use of the Celerity

Three on ultra -short waves :
I have built the Celerity Three and

consider the set excellent, both for
volume and quality. For the time being
I am using plain coils instead of a tapped
aerial coil, and consequently on the long
waves selectivity is not very good,
although tuning is exceptionally sharp on
the medium waves and I can get all the
good foreign stations at good loud-
speaker strength.

At first results were very erratic, and
this proved to be due to a screened -grid
valve (new) with a loose internal connec-
tion, and I have recently read of a
similar trouble with a new valve of this
make and type.

I shall be pleased to read in your
magazine any tips concerning the use of
this receiver on short waves.

Wishing your magazine every success.

IMPROVED LINEN
LOUD -SPEAKER

'THE best I have heard yet" is the
1 comment of an Irish reader on the

Improved Linen Loud -speaker (WIRELESS
MAGAZINE, December, 1929) :

Those of us who have " stuck " to the
WIRELESS MAGAZINE from its first issue
have nothing to complain of in regard
to the information on wireless matters
it has given us. At one time I had been
taking four wireless papers each month,
but one by one they dropped off until
only the WIRELESS MAGAZINE is left.

One of the finest jobs turned out by
it is the Linen -diaphragm Loud -speaker.
I have four loud -speakers, cone and
horn, ranging in price from is 8s. to
25s., and yet it is always the linen speaker
I use.

Let the success of this loud -speaker
be due to the WIRELESS MAGAZINE
Technical Staff or to the Blue Spot unit,
I have no hesitation in saying it is the
best I have heard yet.
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EFORE You Buy
OLUME controls

V still need a lot of
attention from the
manufacturers. We
have not yet settled
down to a standard-
ised method of con-
trolling volume;
whether to control
the signal before de-
tection or after
puzzles both ama-
teur constructor and
manufacturer.

There is, as W.
James has pointed
out, a prevailing fear
of overcrowding the
control panel. Thus
we find, in the av-
erage set tested, vol-
ume being controlled
either before or after
detection, but sel-
dom in both ways.
We take the line
that no control that
really has a job to
do should be left out.

In radio gramo-
phones, especially, two volume controls
are essential. One of the big firms
marketing this type of instrument has
cleverly combined the two functions of
a volume control in a single knob.
Here is a chance for other set makers
to show their mettle.

In several battery sets recently
tested we note that the makers sug-
gest using a pentode in place of the
power valve normally specified if
greater amplification is wanted. While
the pentode is certainly effective as an
additional booster of weak signals,
especially in the average three -valve
set, it may easily interfere with the
quality of reproduction unless an out-
put transformer is inserted between
the output terminals of the set and the
loud -speaker.

Few battery sets include an output
transformer, which is not absolutely
essential with a normal small power
valve. Some low-pitched loud -speakers
sound much better with a pentode,
which tends to emphasise the high
notes, adding brilliance to an other-
wise muffled quality.

The P2 type of power valve recently
introduced by more than one valve
maker has a special
application in many
of the portable sets
recently tested. It is
a useful compromise
between the smallest
2 -volt power valve
and the super -power
z -volt power valve.
Filament and anode
currents are both
moderate, but the

THAT NEW RADIO SET

increased power and tonal quality of
the output is quite appreciable.

Where the high-tension battery in a
portable set. has a maximum value of
io8 volts, the user should take care to
keep down the volume; the limit of
distortionless volume is quickly reached

This feature, conducted by the
" W .M." Set Selection Bureau, is
intended for the guidance of
non -technical listeners who wish
to buy their radio sets. In the
following pages will be found de-
tailed reports on four commercial
receivers, while on this page we
summarise some of the impres-
sions gained during the month's

work in our laboratories.

unless the anode voltage is upwards of
150 volts.

Many a good portable found to give
excellent quality at moderate volume
has produced an appalling noise when
the volume has been too greatly
increased.

In nearly all the
sets tested recently,
we find terminals
provided at the back
for the connection of
a gramophone pick-
up. In most sets the
detector and low -
frequency amplify-
ing equipment is
brought into play
for gramophone re-
cord work, but some
form of volume con-
trol is often needed,
due to the great am-
plifying properties of
modern valves. We
see no reason why
set -makers should
omit a pick-up vol-
ume control. It
would be very easy
to fit one near the
two gramophone
pick-up terminals.

Testing sets for
A.C. mains brings
home to us a draw-

back of the British A.C. valve. We
refer to the long time required for the
valve to heat up before coming into
operation. Sometimes we have had
to wait as long as 45 seconds after
switching on the mains for the set
to start working. That there is no
difficulty in designing quick -action
A.C.-heated valves is proved by operat-
ing an American set. The American
valves take no more than 7 seconds to
heat up.

Drum dials for tuning sets have
evidently been accepted as standard;
as this is so we may as well ask our-
selves whether the drum dial really is
more convenient to handle than the
knob -dial. Properly arranged, noth-
ing can be more convenient than a
drum dial, but unfortunately the way
in which many of them are mounted
tends to make tuning operations awk-
ward. Where the dials are mounted
against a vertical panel it is sometimes
quite difficult to make fine adjust-
ments; but where the panel is sloping
the operation of a drum dial is a very
pleasing process.

The new season's sets are notable for
the improvement in control. One of

the most pleasing ad-
vances is in the proper

FREE ADVICE TO PROSPECTIVE SET BUYERS
To take advantage of this service it is necessary only to mention (i) the
maximum price and whether this is for a complete installation or the bare
set; (2) where the set will be used; (3) what particular stations are de-
sired; (4) whether a self-contained set (with or without aerial), or an
ordinary set with external accessories is preferred; and (5) in the
case of mains -driven sets, whether the mains are A.G. or D.C. A

stamped -addressed envelope for reply is the only expense.
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illumination of the
tuning dial. Many
A.G. mains sets have
a bulb fitted above or
behind the graduated
scale to facilitate the
logging of stations re-
ceived. The bulb is of
the flashlamp type,
heated with A.C. at 4-v.
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Ediswan Battery Three
Maker : Edison Swan Elec-

tric Co., Ltd.
Price : 18s. 6d.
Power Supply : Batteries.
Power Consumption : 9

milliamperes at 120 volts.
Valve Combination : S.G.,

D., P.
IN the Ediswan battery -

operated three -valve set
we see just what can be done
with modern valves.
A screened -grid high -
frequency amplifying
valve precedes a
highly efficient detec-
tor valve, which is
transformer coupled
to a small power
valve. The extra-
ordinary efficiency of
Mazda valves is
amply demonstrated
in this set.

Although it is bat-
tery - operated, t h e
Ediswan standard
three-valver has a
wide range of recep-
tion, as our tests have
proved. And we are
able to add that vol-
ume and quality, in
the reproduction of
stations of local origin
and from the Contin-
ent, are of a high
standard, provided
that the high-tension battery
is working properly.

Designed for use on med-
ium and long wavelengths,
this set is very suitable for
modern conditions. We
have found it possible to
tune out strong local sta-
tions with great ease and to
bring in foreign stations.
Upkeep Costs

The upkeep costs of the
set must be considered. A
high-tension battery of not
less than 120 volts is essen-
tial. And since the meas-
ured anode -current consump-
tion was found to be just over
g milliamperes, a double -
capacity battery is advisable.
To use a standard -capacity
battery of lower price would
be a false economy, because
such a battery would be com-
pletely exhausted in a few
weeks. A double -capacity
battery would provide good
results with the Ediswan set
over a period of several
months.

A cable of coloured wires
is taken from the back of the

set to the high-tension and
low-tension batteries. The
voltages of each high-tension
lead are clearly marked.
The grid bias is fitted inside
the cabinet, but the three
leads to it are not, for some
reason, marked in any way.

But the instruction book
supplied with this set clears
up any doubts about battery
connections, by indicating
the voltage values associ-

NEAT CONTROL PANEL
All the controls of the Ediswan three-valver
are mounted on a single metal plate. The
drum controls are commendably large and

give easy control

 ated with the different col-
ours of the leads.

With its oak cabinet and
sloping front for the controls,
this Ediswan set is a solidly -
built product whose outward
appearance inspires confi-
dence. The controls are un-
usually robust in construction
and all are very
clearly marked.

To tune in a sta-
tion, two t h u m b -
operated dials have
to be rotated. The
aerial -tuning dial is
on the left and the
tuner for the high -
frequency coupling is
on the right. Both
dials are convenient
to manipulate and
their degree divisions
can be read with ease.
From tests we can
say that these dials
keep fairly constant-
ly "in step," so that
once the difference
between the tw o
readings has been
noted, by tuning in
the local station,

other stations can be received
by advancing or retarding
both dials by a similar
amount.

Reaction, controlled by a
large knob between the tun-
ing dials, was found to be
necessary in the reception of
nearly all stations within
range. It has to be operated
in conjunction with the tun-
ing controls.

The switch lever seen at the
bottom of the es-
cutcheon plate is set
to its centre position
to switch off the set;
pushed up it gives
the medium waves
and pulled down the
long waves.

Aerial, earth and
loud -speaker termin-
als are conveniently
mounted at the back
of the cabinet. There
is a plug and two
sockets for the earth
terminal; in socket
No. r the earth plug
gives more selective
tuning than in socket
No. 2.

In the reception of
foreign stations the
Ediswan set gave a
very good account of
itself. Rome at 55
degrees on the left-
hand dial and 5o de-

grees on the right-hand dial
was just as strong as Midland
Regional, which came in at
65 and 58 degrees. We were
impressed to find that Lang-
enberg could be brought in at
62 and 57 degrees quite clear
of the Midland Regional.
The London Regional, which

COMPACT BUT NOT CRAMPED
While the design of the set is compact all the

parts are accessible and open to inspection
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was at its maximum strength
at 38 and 31 degrees, could be
tuned out entirely within
five degrees of each side of
the main tuning points.

The London National sta-
tion was even more sharply
tuned, disappearing within
three degrees each side of 12
and 5 degrees on left- and
right-hand dials respectively.
Long Wave

On the long wavelengths,
five stations were received.
One of these was Zeesen,
which came in at 58 and 55
degrees on left and right
dials respectively. This sta-
tion suffered from some inter-
ference by Daventry, but the
Eiffel Tower, Radio Paris
and Hilversum were all quite
clear of interference and
were received at good loud-
speaker strength.
Test Certificate

With the Ediswan set is
given a "certificate of test,"
which indicates the correct
settings of the aerial and
anode tuning condensers to
receive five of the most
powerful broadcasting sta-
tions. These include the
London Regional and Na-
tional stations, the Midland
Regional station, and Radio
Paris.

These readings will be
found invaluable when the
set is first put into operation.
We commend the makers for
taking this trouble in the
interests of the set -buyer.

The makers suggest using
a pentode if greater volume is
wanted than can be derived

from the set with the
normal small -power
valve. Full details
are given for fitting
the Ediswan pen-
tode. A pentode
choke, price 18s., is
recommended in
order to get the best
from this valve.

In our opinion,
based on the results
of our extensive tests,
the Ediswan battery -
operated three -valve
set willmeet the needs
of the average listen-
er not blessed with an
electric -light supply.
This set behaves well
when worked near
powerful stations,
cutting them out
with great ease.
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Columbia Model 3o7 Three -valuer
Maker : Columbia Grapho-

phone Co., Ltd.
Price : £21.
Power Supply : A .C. or

D.C. mains.
Power Consumption : 3o

watts (for the A.C. model
tested).

Valve Combination : S.G.,
D., Pen.

IN producing model 307,
the Columbia Company set

ttlemselves no mean task, for
they entered radio last year
with a five-valver that imme-
diately placed them in the
front rank. Model 307 is
only a three-valver, so after
much forceful argument on
behalf of the five-valver, one
must tread warily in esti-
mating the raison d'etre of
the three-valver.

Selectivity
In our review of the model

304, which had five valves,
we took care to emphasise
the great advantage of its
three high -frequency stages
in conferring two attributes
-selectivity and sensitivity.
In that set selectivity was
gained without re-
action, a control
that, in the nature
of things, intro-
duces an undesir-

ele-
ment.

The Columbia
model 307 has only
one high -frequency
valve and two
stages of tuning.
But the sensitivity
is still very great,
because reaction is
introduced. A n d
selectivity, con -
sidering the fact
that there .are only
two tuned circuits,
is exceptionally
good.

Let us frankly
ask ourselves where
the model 304
Columbia set, with
its five valves, stands in re-
lation to the 307 Columbia
set, with its three valves.
Well, the prices alone are
significant ; the 304 is 26
guineas and the 307 is X21.

Now we do not ask why,
when there is a perfectly
good Morris car at £300,
there should also be a £200
Morris car. We appreciate
the fact that two distinct
markets are being explored

So with model 30.7;
it opens up a
market to Columbia
that would be de-
nied it with only
model 304.

As a three-
valver, the Colum-
bia model 307 is, in
oqr opinion, one of
the best of its class.
It is good to look
upon; delightful to
operate; and ready
in its response to
any reception de-
mands made upon
it. Having crystal-
lised our verdict,
based on a two -
week's experience
with the set, let us
give some details.

The cabinet work
of model 307 is
solid, with an es-
cutcheon plate at
the front carrying the con-
trols. Two thumb -operated
tuning dials, side by side,
occupy the central position.
Above them is a small cowl,
hiding a bulb that illuminates
the dials whenever the set

USES A VALVE RECTIFIER
This A.G. model-the set is also available for
D.C.-uses a valve rectifier for the anode supply

is switched on for use.
The right-hand dial is

marked in wavelengths; on
its right edge are 'medium
waves between 225 metres
and 540 metres, in steps of
25 metres; on its left edge are
marked long wavelengths, in
steps of too metres from
,000 metres to 1,90o metres.
The left-hand dial, marked

in degrees, is intended to be
adjusted independently of

AN EFFICIENT ALL -ELECTRIC SET
This Columbia three-valver maintains the standard
of efficiency set by the five -valve model, which was

first put on the market last year.
the calibrated dial. But
once the correct relative
positions of one dial to the
other has been determined,
by receiving a local station,
other stations can be readily
tuned in by a simultaneous

rotation of the two
dials.

In effect, the
Columbia 307 has
one -knob tuning,
with the advantage
of independent tun-
ing if necessary.

Below the tuning
dials are two small
knobs, one on the
left marked intensi-
fier and one on the
right marked re-
action. The in-
tensifier is a volume
control; it varies
tile amplification
of the screened -grid
valve, so that if the
incoming signal is
too strong it need
not be amplified to
the fullest possible
extent before pass-
ing on to the de-

tector and power valves.
Whereas the volume con-

trol is wanted to decrease
the strength of stations that
are initially too strong, the
reaction control is wanted to
increase the strength of sta-
tions that are initially too
weak.

With volume on the left
and reaction on the right, all
grades of signal strength can
be dealt with to produce a
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uniform output.
That, at all events,
is the theory; and
in practice that is
what happens with
the Columbia 307.
The set has a great
power without re-
action ; even when
this is at zero,
numerous stations
are heard.

The back and top
of the set are easily
removed. Two use-
ful controls are
provided inside the
set. One complete-
ly eliminates the
hum from the
mains, provided
that it is correctly
adjusted. Near the
aerial and earth
sockets is a very
useful selectivity
control. It certainly

helped to separate some of
the stations received.

Model 307 is completely
mains driven; there is no
grid -bias battery as in model
304. The model tested was
for A.C. mains; no less than
six different input voltages
are provided for.

A Night's Log
During one night's test,

carried out after dark, we
counted in separate signals
on the medium wavelength
band; each one of those
logged could be fairly claimed
as an alternative to the local
station.

Over one dozen stations
were brought in by the simul-
taneous rotation of the tun-
ing dials. The other sta-
tions required some re -ad-
justment of the left-hand
dial. The veriest tyro at
operating a set would have a
completely successful even-
ing with Columbia model 307.

In testing the Columbia
Model 307

We were pleased to note
how easily the National
station on 261 metres and
the Regional station on 356
metres could be eliminated
in favour of foreign stations.
There was no need to use
the selectivity control at the
expense of volume. The
makers have achieved a gcod
measure of selectivity while
retaining enough volume to
satisfy ordinary domestic
requirements.
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Varley Senior Three -valve Set

HANDSOME IN APPEARANCE
This Varley set is supplied in a particularly well -finished
walnut cabinet and looks what it is-an exceptionally

good receiver

Maker : Varley, Limited.
Price :
Power Supply : A.C. or

D.C. mains.
Power Consumption : 3o

watts (for the A.C. model
tested).

Valve Combination : S.G.,
D., P.

"
WHAT a handsome -

looking set," was the
natural remark spontane-
ously evoked by the Varley
Senior three-valver when it
arrived for test. We have
never really found out just
what is the difference in man-
ufacturing costs between a
really good cabinet and a
shoddy box. But even if the
cabinet of the Varley set does
cost the makers a lot more
than usual, they will cer-
tainly be rewarded by the
support of discriminating
set -buyers.

On the Big Side
There is no attempt to

reduce the size of this Varley
cabinet to absurdly small
dimensions. In fact, for a
three -valve set the cabinet is
on the big side. Still, there
is something in pride of
possession, a sentiment to
which the Varley set panders.

Looking inside the cabinet,
by removing the back wooden
panel, we saw the reason for
the generous proportions of
the cabinet. There are two
large cylindrically shaped
tins, one at each end of a very
well -made metal chassis.

Inside these tins are coils
very accurately matched in
order that they may be tuned
by a gang condenser. The
Varley tuning is done with a
single knob.

The interior would impress
a layman; a technical man
would be even more im-
pressed, finding evidence of
real design as opposed to the
mere assembly of standard
components.

The inside of the new Var-
ley set shows that the design-
ers have now forsaken purely
English methods and, al-
though we hate to say it,

there is an Americanised look
about the general interior of
the construction.

This is really to the good ;
it does not mean that we are
copying the American set -
designers, but that we have
arrived at the same end-
metal chassis, screened coils,
ganged tuning, pressed -out
parts and the rest.

There are four valves in
this set. Three are for signal
amplification and the fourth
is for converting the A.G.
mains current into direct
current for the high-tension
supply. The first valve is a
screened -grid high -frequency
amplifier, the second is a
highly efficient detector and
the third is a super -power
output valve. All three
valves are heated by the A.C.
supply stepped down to four
volts.

In this batch of valves is
more than meets the eye; the
new A.C. valves are amaz-
ingly efficient and give enor-
mous amplification. We
have seldom if ever tried a
three-valver that made so
much of its valve stages. On
test the Varley set put up a
wonderful show. The depth
of tone, the great volume and
the great range were excep-
tionally impressive.

What purpose would it
serve if we enumerated the
stations received on this set?
A mere recital of the Prague
Plan or of a list extracted
from page 334 would be
an unjust way of commenting

ALL -METAL CHASSIS CONSTRUCTION
All the vital parts in the set are adequately screened by

metal shields, which give the set great efficiency
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upon the performance of this
new Varley set-unjust
because that could be done of
almost any good three-valver.

What we should like to
convey is our impression of
the quality that accompanied
the reception of the many
distant stations received;
and the ease with which,
by the turn of one dial, sta-
tion after station was located.

Operation
Let us examine the set

from the operator's point of
view, contenting ourselves
with the observation that
everyone who operates the
set is in for a pleasant ex-
perience.

The main control is a bril-
liantly illuminated dial di-
vided into t8o degrees. Just
below this is a small knob for
auxiliary tuning. We did
not have to use it during
tests. In line beneath the
tuning control are three
knobs; left for volume, centre
for wavelength range, and
right for reaction. All three
knobs are well engraved in
white lettering. 1 he panel
layout is one of the best we
have seen.

No Fiddling
The tuning knob is very

satisfying in operation; one
can get a station for nearly
every degree, without fidd-
ling with minor adjustments.
Voluma control provides a
wide range for audibility.
Reaction control is fairly con-
stant in action over the avail
able wavelength ranges; one
can set it to the maximum
point of sensitivity and travel
over a considerable portion
of the tuning dial.

Selectivity is good; Lon-
don Regional came in at 90
degrees, but at 80 degrees
and too degrees it had com-
pletely disappeared. The
London National came in at
3o degrees but had gone
again at 40 degrees and 15
degrees. We consider this
an excellent performance in
view of the terrific strength
of both stations.

On the long waves the Var-
ley set passed the only test
that counts. It got Radio
Paris and Eiffel Tower quite
clear of the intervening
I )aventry.

As a gramophone ampli-
fier the Varley set also did
very well
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Electrocet Table Radio Gramophone
Maker : The Electrocet Radio

Co.
Price : 18 guineas.
Power Supply : A .0 . mains.
Power Consumption : 23

watts.
Valve Combination : D.,

Pen.
FOR once we have been

trying out something new
in radio-the Electrocet table
radio gramophone. The
makers have conceived the
novel idea of combining the
functions of a full-size radio
gramophone with that of an
all -electric transportable.

Full Description
As neither type of set may

be familiar to every reader,
we feel a fuller description
is merited. The Electrocet
instrument is a table model
all -electric two-valver.

To pick up broadcasting
stations it needs a good ex-
ternal aerial together with an
efficient earth. The two
valves consist of a highly -
efficient detector of the A.C.
type and a pentode power
valve. With the normal out-
side aerial equipment, the
Electrocet can receive the
local stations and several
foreign stations.

On top of the cabinet is a
mechanically -driven gramo-
phone turntable. The ma-
kers have asked us to state
that they are now producing
an Electrocet with a B.T.H.
electric motor instead of the
spring motor included in the
instrument tested. The re-
tail price of the modified
Electrocet is £24 complete.

One of the great advan-
tages of a radio gramophone
working from the mains is the
abolition of the tedious wind-
ing process; for this reason
the modification will prob-
ably appeal to readers inter-
ested in the instrument.

Near the gramophone turn-
table is the pick-up and arm,
with a volume control at its
pivot.

We have said that the two -
valve set is all -electric; by
this we mean that the high-
tension current and grid bias
are derived from A.C. mains,
by means of a Westinghouse
metal rectifier. The low-
tension supply is also derived
from the A.C. mains supply.

As a radio set, this instru-
ment employs the Mazda
A.G. valve for detection, but

during the reproduction
of gramophone records
this valve becomes a low -
frequency amplifier con-
nected to the gramo-
phone pick-up.

One end of the cab-
inet, which is of oak,
carries the radio recep-
tion controls, which are
very simply arranged.
There are two slow-
motion knobs, the left
one for tuning and the
right one for reaction.
The dial settings can
be clearly seen and log-
ging of stations is there-
fore exceptionally easy.

Between these two
tuning controls is a
fairly big knob for
changing the wavelength

READY FOR USE
Everything about the set is easily
accessible. Much of its efficiency
is due to the use of a Binowave

coil for tuning

range from medium to long
waves. This knob has to be
turned to position "A" for
stations between 25o and
55o metres; and to position
" B" for stations between
goo and 2,000 metres.

Another switch mounted
lower down provides the al-
ternatives of radio or gramo-
phone reproduction.

As would be expected, con-
trol of the Electrocet is
simple, although to the
uninitiated some experience
would have to be gained in

AN UNUSUAL DESIGN
Many people will be attracted by
the original appearance of this

two -valve radio gramophone

order to get the best
results from the re-
action adjustment.

On the opposite side
of the cabinet is the
winder of the gramo-
phone motor, which
works quite smoothly
and silently. Just
below this handle is
the mains on -off
switch, which also
works well.

Altogether, the lay-
out of the Electrocet
is very sensible. Great
care has been taken
to make the most of
the available com-
ponents. We started
our tests by using the
Electrocet as a gramo-
phone. We were agree-
ably surprised at the

results. Pleasing quality,
with plenty of bass and
ample volume without dis-
tortion was immediately
apparent.

The volume control on top
of the gramophone pick-up
arm works within wide limits,
so that the reproduction can
be varied in volume from a
faint whisper to the maxi-
mum permissible.

The volume control can-
not be advanced to the maxi-
mum possible position, be-
cause the reproduction then
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becomes distor-
ted. But there is
ample volume
short of this set-
ting to satisfy the
average domestic
requirement.

Turning on ,the
radio side we had
another pleasant
surprise. In fact
the volume from
the National sta-
tion was so good
that we undid the
back of the set to
see what account-
ed for such good
performance. In-
side we found a
James Binowave
coil, which, as
constructors o f
WIRELESS MAGA-
ZINE sets will

agree, is sufficient
reason for good
results.

With a 7o -foot
aerial the selec-
tivity was such
that no inter-

ference between the National
and Regional stations was
experienced. And sensi-
tivity was such that the
Midland Regional was well
received ; so was Daventry
on the long waves. We are
quite sure that, given a little
experience in tuning, every
operator of the Electrocet
would be able to bring in a
number of the more powerful
stations in addition to the
British stations within nor-
mal range.

Foreign Stations
We ourselves got Toulouse,

Rome and Nurnberg on the
medium waves at quite good
loud -speaker strength. Radio
Paris was fairly good on the
long waves.

The performance of the
Electrocet, both for gramo-
phone and radio work,
frankly surprised us. The
makers have shown what a
lot can be done with simple
apparatus.

Moreover, they have in-
dicated aline of development
in combination radio and
gramophone instruments
that might well be extended.
We see no reason why the
table -cabinet type of radio -
gramophone should not be-
come very popular indeed.
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EVEN the most enthusiastic wire-
less listeners generally seem to

have a " grouse " of some sort against
the B.B.C. programmes. From time
to time indignant letters find their
way into the correspondence columns
of the Press, airing these various
grievances, over pseudonyms such as
"Fed -up," "Anti -jazz," "Tired of
Talks," "Exasperated Ether -
searcher," etc., etc.

One section of the listening public,
for instance, complains that there are
far too many talks. These listeners
seem to be firmly convinced that the
officials of the B.B.C. are conspiring
to "educate" them willy-nilly, and
that talks are gradually ousting
nearly everything else from the
programmes.

Nothing But Jazz !
On the other hand, some listeners

of a more high -brow turn of mind
assert that there seem to be nothing
but jazz and raucous -voiced comedi-
ans "on the air" whenever they tune
in. So they implore the B.B.C. to
" give us more good, classical music,
plays, poetry, and interesting talks."

Some other enthusiasts, however,
with a fondness for light music,
vaudeville, military bands and so
forth, are quite sure that the pro-
grammes contain an appalling pre-
ponderance of what they term " high-
brow stuff-opuses and things, inter -

This article throws fresh light on
the vexed question of the B.B.C.
programmes-a subject on which
every listener has an opinion, but
about which few, probably, realise

the actual facts !

larded with depressing poetry and
the screeching of operatic sopranos."

And so it goes on, each type of
listener asserting that the B.B.C.
devotes too much of the programme
time to items that the public doesn't
want, and too little to items that the
public does want !

Unfortunately, the opinions of
these various types of listeners
nearly all contradict one another,
more or less; and it is evident that,
while such conflicting ideas about the
programmes may, or may not, be all
wrong, they certainly cannot all be
right !

If, for example, there really is the
overwhelming preponderance of
" educational stuff " that some of the
low -brows love to complain about,
then the programmes can hardly be
filled up with such an extortionate
amount of jazz, etc., as some of the
highbrows would have us believe.

Bewildered, we turn to the pub-
lished programmes to find out the
facts. I spent several fascinating
hours one evening recently working
out a complete analysis of the current
week's programmes from the
National transmitter, the London
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Regional, and the Midland Regional.
My aim in working out this analysis

was to discover exactly what length
of time during a typical week was
devoted to each class of broadcast
matter. I want to make it quite
clear that the figures which I am
about to give are combined totals for
the three programmes, and that they
refer to actual programme time, not
to mere transmission time.

Certain sections of the day's pro-
gramme are available through two or
more stations simultaneously when
relaying is taking place, and therefore
to have analysed the bald transmis-
sion times would obviously have
given misleading results for the
present purpose.

Your Pet Theories
Now, before going any further I

feel I ought to warn you that the
figures I "In about to quote will
probably upset all your pet theories
about the programmes. You don't
mind that ? Very well, then, let's
look at the figures and see what this
analysis reveals as regards the com-
position of broadcast fare.

Music -lovers, you're in luck's way !
The Brookman's Park twins and the
Midland Regional offer you, between
them, no less than 5,35o minutes of
music during a typical week ! (I am
giving all these figures in minutes so
as to make comparisons easy).



Some of those who complain about
the proportion of music to talks in the
programmes say that he who pays the
piper (or, rather, the P.M.G.) should
be permitted to call the tune. But
from the above total one may deduce
that, actually, the average licence -
holder can call a good many tunes,
and gets pretty fair value for his
money in view of the fact that he
pays the piper only ten shillings a
year

Much -maligned Talks!
Secondly, we come to that much -

maligned item-talks ! Altogether,
there were in the three programmes
only 765 minutes of " jaw " during
this typical week of mine-and under
this heading, be it noted, I have
included not only lectures, but all
readings and everything, in fact,
that could possibly be construed as a
talk.

Now, compare this total, please,
talk -haters, with the aforesaid 5,35o
minutes of music, and you will
realise that you are not at present in
any real danger of being over-
whelmed with a mass of " educational
stuff" I

Mes enfants, you come next on our
list. There are 540 solid minutes each
week during which the aunties and
uncles play and sing and talk from
the National transmitter and the
Midland Regional for your especial
entertainment and edification (As a
matter of fact, this total was, ad-
mittedly, rather a surprise to me; I
had not realised that the Children's
Hours occupied such a relatively large
proportion of the programme time.)

The fourth place is held by the
weather and news, which together
occupy 48o minutes in the week.
This may seem rather a large figure,
but you should remember that it
includes the time spent over the
shipping forecasts which are repeated,
in the mornings, at a slow dictation
speed.

Religious broadcasts of various
kinds (comprising week -day and
Sunday services, a short talk for
children on Sundays, and the Epi-
logues), amounted to 365 minutes,
while transmissions to schools
totalled 355 minutes.

In the particular week under
review, vaudeville occupied 295
minutes, and 220 minutes were
devoted to plays. The remainder of
the programme time was occupied
with experimental transmissions of
television (15o minutes) ; the Saturday
afternoon football commentary and
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an eye -witness account in the evening
of University sports (r ro minutes) ; a
Gilbert and Sullivan operatic relay
(105 minutes) ; the feature known as
"Diversions" (55 minutes); and, last
on the list, the telling of a story, on
which a well-known author spent 25
minutes.

Now, it has occurred to me that
you may reasonably retort : " Yes,
those figures are all very well in their
way, but they don't represent what
any one listener can actually receive
in the course of a week, because a
certain percentage of the totals given
refers to different items that are
running concurrently from two or
more stations-and, unless one has a
very selective set, one can't hear
more than one programme at a time !"

To meet this objection, I propose
to give the corresponding figures for
the National programme only, for the
same week. In this case, programme
time and actual transmission time are
identical (as only one transmitter is
involved), and the figures represent
what could actually be heard during
the course of the week by leaving a
receiver tuned to the National pro-
gramme transmitter.

Here, again, music heads the list
by a big margin, and talks have
second place. The actual figures are
as follows :-

Minutes
Music ... ... 2,450
Talks, readings, etc. ... 590
Weather and news ... 410
Schools transmissions 355
Children's hours ... ... 27o
Religious broadcasts 26o
Television ... 15o
Football commentary, etc.... Iio
Operatic relay 105
Vaudeville ... 105
Drama 90
"Diversions" 55
Story ... 25

Little Difference
At first glance you may be surprised

to see that, as far as certain items are
concerned, there is little or no
difference between the totals given
above for the National programme,
and those previously given for all
three programmes. On second
thoughts, however, you will appreci-
ate that certain items are simul-
taneously broadcast from all stations,
while others in the list are put out
from the National and/or Daventry
5 X X only.

For example, the morning weather
forecast occurs only in the National
programme ; the other weather fore-
casts and the general news bulletins
are broadcast simultaneously, or
repeated, from all stations. These
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items total 410 minutes of actual
programme time. Adding to this
figure the time occupied by the short
bulletins of " Regional news" (on
weekdays only) and sports bulletins
from the London and Midland trans-
mitters, we get 480 minutes, which is
the total given for the three.

The figures for. the schools trans
missions, television, football, operatic
relay, play, " Diversions," and story
are, of course, identical in both lists,
because these items occur in the
National programme only.

Too Much of This and That
Some listeners claim that there is

too much of this kind of music and
too little of that kind of music. Let
me point out the following facts
which show what a wide choice is
available : The orchestral, choral,
etc., items in the National, Midland
and London programmes during the
week on which I based my analysis
were contributed by studio orchestras,
restaurant orchestras, cinema orches-
tras, chamber -music orchestras, mili-
tary bands, dance bands, church
organs, cinema organs, choirs,
choruses, madrigal singers, octets,
quintets, quartets, etc.

There were also solos on the piano,
violin, violoncello, viola d'Amore,
harp, flute, piccolo, banjo, vybro-
phone, xylophone, and-yes, even on
the saw ! Songs were sung by so-
pranos, mezzo-sopranos, contraltos,
tenors, baritones, and basses. And
there were duets, both of the vocal
and piano variety.

Among the various points of
interest revealed by the detailed
analysis from which I obtained the
figures quoted above, I noticed that
dance music, as such, accounted for
about one -fifth of the total time
devoted to music of all kinds in the
three programmes. (This, of course,
is irrespective of any individual
dance numbers which occur in the
course of vaudeville entertainments,
cinema and restaurant relays, etc.)

One item stood out as being but
poorly represented in the pro -
grammes, and that was poetry.

Well, those are the facts; what con-
clusions can be drawn from them ? I
leave that to you. But my personal
impression is that the programmes,
taken as a whole, are remarkably well
balanced, and that, as a rule, every
available item is allotted just the
time and place in the week's trans-
missions which its general interest or
importance seems to warrant.
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OUR object in designing this
receiver was to produce a cheap

and efficient screened -grid set that
would appeal particularly to begin-
ners.

Every effort has been made.to make
the set a convenient one to use. The
controls have been reduced in number
to a bare minimum and they are
arranged in the simplest possible
way, so that the set can be operated
without difficulty even by the inex-
perienced listener.

Extra L.F. Value
This set is a companion to the Five -

point Three described in the last
issue Of WIRELESS MAGAZINE; that
set had one screened -grid stage, a
detector and a transformer -coupled
power valve. The new set is similar.

AN IMPORTANT ITEM
A great deal depends on the proper screen
ing of the set. Aluminium or copper can

be used

but has an extra resistance -coupled
low -frequency stage.

Both the Five -point Three and the
Five -point Four have one feature in
common, that is the use of two -pin
plug-in coils which have the advan-

* FIVE SPECIAL
FEATURES

1
-Standard two -pin plug-in coils

are used, but both wavebands
are covered by the operation
of a single switch.

9 Considerable range is assured
A" by the special arrangement of

the circuit and provision is
made for the use of a gramo-
phone pick-up.

3 -Selectivity can be controlled
to any desired extent by the
use of an aerial series con-
denser, tapped coils, and a
special screened -grid control.

A-Two volume controls are' pro-
vided. One helps to control
selectivity and the other can
be used for both radio and
gramophone working.
The cost of parts, which are
all standard and easily ob-
tained, is only about £7.

Cages of cheapness and simplicity in
use.

Unlike most sets using plug-in coils
however, these two models are so
arranged that the medium and long
waves are covered by the operation of
a single switch. There is no neces-
sity to change the coils at all once
they have been inserted in their
holders.

To assure readers that the Five -
point Four is better in design than the
majority of sets of its kind we are
enumerating below its five special
advantages:-

I.-Two-pin plug-in coils are used,
and both medium and long wave-
bands are covered by the opera-
tion of a single switch that is
clearly marked with its " Long " and
" Short " positions. This makes the
set very simple for use by all members
of the family.
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2.-Not only has the set a very
considerable range for the recep-
tion of broadcast programmes
but terminals are also provided for
the connection of a gramophone
pick-up when it is desired to repro-
duce records electrically.

3.-With its two tuned circuits
the set is selective and has good
range. Without the changing of
any coils the set covers a range of
approximately zoo to 55o metres on
the medium waveband and r,000
to z,000 metres on the long waves.

4.-Two volume controls are
provided. The first is associated
with the screened -grid valve and also
acts as a selectivity control, while the
second is of equal utility for either
radio or gravophone working.

5.-The cost of construction is
particularly low for a set of this
type and the construction is quite
straightforward. There is no need
for any soldered connections and
all the leads are clearly numbered in
the best order of assembly.

Standard Parts
Only standard parts have been used

in the construction of the Five -point
Four. There should be no difficulty
in getting all the components from
your local wireless dealer.

The circuit used for this set is a

Use this set with the
"W.M." Standard A.C.
Unit or the Standard
D.C. Unit for high

tension



well-known one that has been in con-
stant use now for a number of years
and has proved satisfactory in every
respect. The actual valve com-
bination is a screened -grid high -fre-
quency amplifier, leaky -grid detector,
resistance -coupled low -frequency
stage, and a transformer -coupled
power valve.

Tuning Arrangement
The arrangement of the tuner and

its switching will be clear from the
circuit diagram reproduced in these
pages.

In the aerial circuit it will be seen
that a 6o -turn coil is placed in series
with a 150 -turn coil, the latter being
short-circuited for medium -wave re-
ception. A similar arrangement is
used in the grid circuit of the detector
valve, but in this case a third coil is
used for reaction, this being placed
between the medium- and long -wave
tuning coils.

Directly in the aerial lead is a semi -
variable or pre-set condenser with a
maximum capacity of .0003 micro -
farad. This is a great help in con-
trolling the selectivity of the set to
meet with local conditions.

Controlling Selectiviy
The smaller the capacity of this

condenser (that is, the further the
knob is screwed out), the more
selective does the tuning become,
but this extra selectivity is only ob-
tained at the sacrifice of signal
strength. In practice it is necessary

 to adjust the condenser to give the
best compromise between selectivity
and volume.

It will be seen from the photo-
graphs that a vertical metal shield is
used for screening the high -frequency

5 0.1115

'Wireless Magazine. November 1930

valve and its associated tuning cir-
cuit from the remainder of the com-
ponents. The screened -grid valve
itself is mounted in a special holder
bolted near the top of the screen.

Not only has mechanical screening
been considered, but electrical inter-
ference is prevented by the use of
de -coupling resistances and by-pass

arrangement gives the set great
stability and accounts very largely
for its fine performance.

The tuning circuit between the
screened -grid valve and the detector
is arranged on the choke -feed prin-
ciple. In the anode circuit of the
screened -grid valve there is a high -
frequency choke. When signals are

ANODE
CONDENSER

L.F.VALVE

POWER
VALVE-*

OUTPUT
CHOKE

S.G. AERIAL
RHEOSTAT CONDENSER

LONG -WAVE
COIL

DETECTOR PICK-UP
TERMINALS

S.G.
VALVE

,MEDIUM -
WAVE
COIL

PRESET
ONDENSER

AN IDEAL RECEIVER FOR GENERAL FAMILY USE
With the clearly marked photographs and diagrams that appear in these pages no

difficulty will be encountered in the construction of the set

condensers associated with the
screened -grid valve.

In both the anode circuit and the
shielding grid circuit of this valve
there is a 600 -ohm resistance by-
passed to low-tension negative by
a i-microfarad fixed condenser. This

riT+3

MT+

CIRCUIT OF THE FIVE -POINT FOUR
This set includes a screened -grid valve, detector, one resistance -coupled low frequency
stage, and a transformer -coupled power valve. The circuit is arranged for the use of a
gramophone pick-up without any alteration and two volume controls are provided. Five

standard two -pin plug-in coils are needed to cover both wavebands
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received voltage variations are set up
across this and passed to the tuned
grid circuit of the detector valve
through a .0003-microfarad coupling
condenser.

The arrangement of the coils in this
circuit has already been explained
and it will be noticed that the con-
nection from the anode circuit is
tapped down on the medium -wave
coil, as in fact may be desirable with
the aerial lead connected to the first
medium -wave (aerial) coil.

Types of Coils
It will be realised that either centre -

tapped or double -tapped coils can be
used in these positions. Under nor-
mal circumstances the set will not
be sufficiently selective if the con-
nections are taken direct to the
grid ends of the two medium -wave
coils.

Leaky -grid detection has been used
for the sake of sensitivity and sim-
plicity. The grid condenser has a
value of .0002 microfarad and the leak
has a resistance of 2 megohms. The
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The Five -point Four Continued
first value can be changed if desired
to .0003 microfarad.

A second high -frequency choke is
placed in the anode circuit of the
detector valve in order to obtain a
good reaction effect. In some cases
it may be found that this choke can
be dispensed with, but if this is done
reaction is liable to be erratic and
high -frequency currents may leak
through to the low -frequency circuits
and cause noises.

these components are wire wound and
quite as satisfactory in use as the old
standard cartridge type.

Two resistances are actually em-
ployed, the first having a value of
8o,000 ohms and the second a value
of 30,000 ohms. The 30,00o -ohm
resistance, in conjunction with a
2-microfarad by-pass condenser, acts
as a de -coupling device and effectively
prevents the possibility of low -fre-
quency oscillation, or " motor boat-
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QUARTER -SCALE LAYOUT AND WIRING DIAGRAM OF THE SET
If desired, a full-size blueprint can be obtained for half-price (that is,9d., post free)
if the coupon on the inside back cover is used by November 30. Ask for No. WM216

Another feature in connection with
the detector valve that should be
carefully noted is the use of an anode
by-pass condenser. In this case we
have used a value of .000i microfarad,
but a higher capacity can be em-
ployed if desired.

Again for the sake of simplicity and
cheapness, we have used the new
flexible type of resistance for the
coupling between the detector and
the first low -frequency valve. Many
amateurs do not seem to realise that

ing " as it is more generally termed.
The value of the coupling condenser
is .005 microfarad.

In place of the usual fixed grid leak
associated with the first low -frequency
valve we have employed a i-megohm
potentiometer. This acts as a
very efficient volume control both
for radio and gramophone repro-
duction. The pick-up, when one is
used, is connected directly across
this potentiometer, no alteration to
the wiring of the set being needed.
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It will be seen that by this ar-
rangement no special provision is
made for switching out the screened -

grid and detector valves which, of
course, are not needed when a pick-up
is in use.

Switching Off Detector
The screened -grid valve can be

switched off by means of the rheostat
mounted on the panel. Provided
that the user has no objection to
supplying current to the detector
valve there is no reason why this
should be switched off. If desired,
however, the valve can be removed
from its holder while the pick-up is in
use or a separate on -off switch can
be mounted at the back of the base-
board.

There is nothing unusual about the
arrangement of the low -frequency
transformer coupling the first low -
frequency valve to the power valve.
The ratio of this component should
preferably be about i to 3, but any
other value can be used provided that
a suitable impedance valve is chosen
to precede it.

Choke -capacity Output
For the sake of stability and also

to protect the loud -speaker from the
heavy anode current that will flow in
the anode circuit of the last valve, a
choke -capacity output is provided.
This consists of a low -frequency choke
having an inductance of the order of
i 5 to 20 henries, and a 2-microfarad
by-pass condenser.

As far as the controls of the Five -
point Four are concerned we should
like to draw attention again to the
fact that marked switches have been
used. The wave -change switch at
the extreme left of the panel gives an
automatic " Long " and " Short "
indication when it is operated, while
the extreme right-hand switch auto-
matically shows " On " and " Off "
when the knob is pulled out and
pushed in.

Slow-motion Dials
Of the two slow-motion dials, that

on the left tunes the aerial circuit,
while the right-hand dial tunes the
detector -grid circuit.

Unfortunately we have been unable
to find any marked dials for the three
components arranged vertically in
the centre of the panel.

The top knob is that of the rheo-
stat associated with the screened -grid



A Screened -grid
valve. This should be turned as
far as possible to the right for maxi-
mum volume; when it is turned to the
left volume is decreased and selec-
tivity is increased.

The centre control is the potentio-
meter associated with the first low -
frequency valve and should also be
turned to the right for full volume.
For radio work this control should be
used in conjunction with the screened -
grid rheostat for the best results.
It can also be used for controlling
volume when a gramophone pick-up
is in use.

Reaction Control
The bottom control of the three is

the reaction condenser. This again
is turned to the right for increased
volume, but as little reaction as pos-
sible should be used consistent with
good range. The reaction condenser
should never be turned so far round
that the set begins to howl or whistle,
for reception will only be spoilt.

Whilst all the essential details for
construction are included in these
pages many readers will prefer to
work from a full-size blueprint,
which acts as a drilling template,
layout guide and wiring diagram. A
blueprint can be obtained under the
special half-price scheme (that is, for
9d., post free) if the coupon at the

Set with
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Standard CoilsI FLEXIBLE RESISTANCES

H.F.
CHOKE

ANODE BY-PASS

WAVE -CHANGE SWITCH

EACTION
COIL

DECOUPLING RESISTANCES

BUILD THIS SET AND USE UPYOUR OLD PLUG-IN COILS
Many constructors who have a stock of plug-in coils will want to use them as a basis

for this modern and efficient screened -grid design

foot of the inside back cover is used.
Address your inquiry to Blueprint

Dept., WIRELESS MAGAZINE, 58-61
Fetter Lane, E.C.4., and ask for
No. WM216. A copy will be sent by
return of post.

The first part of the construction
to be undertaken is the drilling of the
panel and the mounting of panel com-
ponents.

Beginners will find this operation

ON -OFF VOLUME
SWITCH CONTRO

BY-PASS GRID LEAK Er
CONDENSER I CONDENSER

REACTION
CONDENSER

SCREEN

LONG -WAVE
COIL

li.F.CHOKE

MEDIUM -WAVE
COIL

A SIMPLE AND POWERFUL GRAMO-RADIO RECEIVER
Not only will this set receive a large number of foreign stations at good strength, but

it can also be used for the electrical reproduction of records without any alteration
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quite simple if they will lay the top
part of the blueprint squarely over
the ebonite and mark through with a
sharp point the centres of all the holes
to be drilled. These are indicated by
the cross lines on the blueprint. The
circular holes for the wave -change and
on -off switches can be drilled with a
wood bit or cut out with a fret -saw.

Baseboard Components
The next step is to mount all the

baseboard components in position.
The positions of all the parts will be
clear from the photographs and the
blueprint (or the reduced reproduction
of the latter that appears opposite).

When all the components have been
firmly fixed in position wiring up can
be started. This can be done either
with stiff insulated wire or rubber -
covered flex; there is no need for any
soldering.

Pick out wire No. i on the blue-
print (or the reduced reproduction)
and place this in position. Cross this
number through on the diagram and
proceed with the  rest of the con-
nections in the proper numerical
order. In this way there is no
chance of a mistake being made and
the set will work directly it is con-
nected up.

Coil Positions
When inserting the coils in their

holders care should be taken to see
that they are placed the right way
round, otherwise it will be impossible
to receive on the medium waves
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The Five -point Four
COMPONENTS REQUIRED FOR THE FIVE -POINT FOUR

CHOKES, HIGH -FREQUENCY
1-Telsen, 2s. 6d. (or Lewcos, Polar).
1 -Ready Radio, standard type, 2s. (or Polar,

Igranic).

CHOKE, LOW -FREQUENCY
1-Bulgin, type LF4, 12s. 6d. (or Ferranti.

Varley).

COILS
1 -Atlas No. 50 plug-in, 2s. 6d. (or Lewcos,

Tunewell).
2 -Atlas No. 60 double -tapped plug-in, lls.

(or Lewcos, Tunewell).
2 -Atlas No. 150 plug-in, 7s. (or Lewcos,

Tunewell).

CONDENSERS, FIXED
1-Dubilier .0002-microfarad, type 620, ls. 8d.

(or Graham-Farish, Trix).
1-Dubilier .0002-microfarad, type 620, with

insulating clip, 2s. 2d.
1-Dubilier .0003-microfarad, type 620, Is. 8d.

(or Graham-Farish, Trix).
1-Dubilier .005-microfarad, type 620, 2s. 3d.

(or Graham-Farish, Trix).
2-Dubilier 1-microfarad, 5s. (or T.C.C.,

Franklin).
2-Dubilier 2-microfarad, 7s. (or T.C.C.,

Mullard).

CONDENSERS, VARIABLE
2 -Lotus .0005-microfarad, type LC5, Ils. 6d.

(or Polar, Lissen).
1 -Lotus .0002-microfarad reaction, 5s. 3d.

(or Ready Radio).
Varicap pre-set, .0003-microfarad

maximum, 2s. 6d. (or Polar, Igranic).
DIALS, SLOW-MOTION

2 --Brownie, 5s. (or Ormond, Hartle).
EBONITE

1-Trelleborg panel, 18 in. by 7 in., 8s. (or
Lissen).

3.1unit terminal blocks, 2s. (or Belling -Lee,
i.issen).

HOLDERS, COIL
5 -Magnum two -pin, 8s. 6d. (or Lotus,

Lissen).
HOLDERS, VALVE

3-Telsen, 3s. (or W.B., Benjamin).
1-Peto-Scott S.G. bolder to bolt on screen, 2s.

PLUGS
7 -Belling Lee plugs, marked :- H.T.+1,

H.T.-F 2, 1-1.T.+ 3, H.T.-, Grid+ ,
Grid -1, Grid -2, ls. 9d. (or Eelex, Clix).

RESISTANCES, FIXED
2-Bulgin 600 -ohm, 3s. (or Wearite, Magnum).
1 -Magnum 80,000 -ohm, spaghetti type,

Is. 6d. (or Bulgin).
1 -Magnum 80,000 -ohm, spaghetti type,

ls. 6d. (or Bulgin).
1-Dubilier 2-megohm grid leak, Is. 9d. (or

Watmel, Lissen).
RESISTANCES, VARIABLE

1 -Ormond 15 -ohm, 2s. (or Gecophone,
Varley).

1-Igranic 1-megohm potentiometer, 6s. (or ,
Rotorohm).

SUNDRIES
Insulated wire for connecting (Glazite).
Length of rubber -covered flex (Lewcoflex).
1 -Pair Keystone panel brackets, 2s. (or

Lissen, Camco).
1-Peto-Scott screen to specification, 2s. 6d.

(or Ready Radio, Neophone)
SWITCHES

1-Gripso single -pole, marked "On -Off,"
ls. 9d.

1-Gripso three-point, marked "Long -Short,"
2s.

TERMINALS
6-Eelex, marked : Aerial, Earth, Pick-up (2),

L.S.+, L.S.-, 2s. 2d. (or Burton, Igranic).
2 -Belling -Lee spades, marked:-- L.T.+,

L.T. -, 9d. (or Clix, Eelex).
TRANSFORMER, LOW -FREQUENCY

1 -Burton, ratio 1 to 3, 12s. 6d. (or Telsen,
Brownie).

ACCESSORIES
BATTERIES

2 -Columbia 60 -volt, £1 15s. (or Siemens,
Lissen).

1 -Columbia 9 -volt grid bias, 2s. (or Siemens,
Lissen).

1 -Oldham U.S.L. 2 -volt accumulator, 9s.
CABINET

1 -Carrington, oak, 11 4s. (or Osborn,
Pickett's).

LOUD -SPEAKER
1-Hegra cone cabinet, type T, £2 12s. (or

W.B., Amplion).
VALVES

1 -Six -Sixty 215SG, £1 (or Lissen SG215,
Marconi S215).

1 -Six -Sixty 210 C, 8s. 6d. (or Lissen 11210,
Marconi H2).

1 -Six -Sixty 210HF, 8s. 6d. (or Lissen
HL210, Marconi H2).

1 -Six -Sixty 220P, 10s. 6d. (or Lissen P220, I
Marconi P215).

The prices mentioned are those for the parts used in the original set ; the prices of alternatives as
indicated in the brackets may be either higher or lower

because the medium -wave coils will
be shorted out of circuit instead of the
long -wave coils.

It will be found that the circuit is
not at all critical as regards valves.
Two -volt valves will be quite suitable,
but. six-volters will be found to give
better results in most cases.

Valve Impedances
Any standard screened -grid valve

will be suitable for the first position,
while the detector should have an
impedance between 30,000 and 50,000
ohms. This value is not critical but
the valve should have a high amplifi-
cation factor.

The first low -frequency valve
should have a slightly lower imped-
ance, and should preferably be
between o,000 and 20,000 ohms. It
will be found that this valve is the
least critical of all.

The choice of a power valve is al-
ways the most difficult problem

because it depends so much on the
type of high-tension supply that is
available.

Many of the valves that would
give the best results take an anode
current which it is undesirable to
take from dry batteries on the score
of economy. The impedance should
be in the neighbourhood of 2,50o
ohms, but a careful eye should be
kept on the consumption.

The best plan is to estimate the
total consumption for the first three
vlaves (a matter that is not difficult
if the special WIRELESS- MAGAZINE
valve table on page 324 is consulted).
Knowing the maximum capacity of

The construction of this
set will be greatly simpli-
fied by the use of a full-

size blueprint
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Continued
the battery or mains unit that will be
used it is then possible to work out
what margin is left for supplying the
last valve. A suitable type can then
be picked out very easily.

Buy Large Batteries
We would particularly emphasise

the fact that it is not an economy to
buy cheap batteries and take more
out of them than the rated maximum
load. It always pays in the long run
to buy double- or triple -capacity cells
that will supply the required current
without being overloaded.

Almost any standard mains unit
will be suitable for supplying this set.
To those who wish to build their own
apparatus entirely we recommend
either the " W.M." Standard A.C.
Unit (fully described in the October
issue) or the " W.M." Standard D.C.
Unit (described on page 398 of this
issue).

Care with Grid Bias
The question of grid bias should

receive careful consideration both for
the sake of quality and economy. If
in doubt it is better to overbias than
to underbias. The average values
indicated in the valve table already
referred to will act as some guide in
this respect.

In the component specification for
the Five -point Four we have indi-
cated the sizes of coils needed to cover
the ordinary broadcast wavebands.
It will be understood, however, that
if the appropriate coils are obtained
the set can be adapted for reception
on any wavelength from about zoo
metres upwards to 5,000 metres or
more.

This set is a companion
to the Five -point Three
described in detail in
last month's WIRELESS

MAGAZINE

We do not recommend that the set
should be used as it stands for ultra -
short wave reception, although those
who have the necessary plug-in
short-wave coils may like to try it.

It has already been explained that
selectivity can be controlled by tap-
ping down on the medium -wave grid
coils. In most cases it will be found
that centre -tapped coils will give all
the selectivity that is desired, but in

(Continued on page 401)
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It is an ambition of most listeners to visit one of the B.B.C. studios while a broadcast
is in progress. Here E. A. ROBERTS, who will be known as one of the " W.M." carica-
turists, gives his impressions of such a visit to 2 Savoy Hill, the B.B.C. headquarters

T RECEIVED definite proof that
1 the age of miracles had not
passed when one morning there
arrived by post a permit entitling the
bearer to witness the performance in
the vaudeville studio at Savoy Hill
on the date mentioned.

It is a well-known fact among
listeners that it is far easier to receive
America at full strength on a crystal
set than to obtain one of these coveted
studio passes.

On the fateful night I threaded my
way up Savoy Hill, in and out dozens
of parked cars, towards the north en-
trance. The vaudeville programme
(hereinafter called variety for the sake
of pronunciation fiends) was, accord-
ing to the papers, due to start at
7.45 p.m.-my ticket begged my
presence at 7.35 p.m., so naturally I
arrived at 7.25 p.m.

After some minutes waiting, a small
boy appeared and requested, in his
best B.B.C. manner, " Would the
audience kindly come this way."

The audience, including myself,
kindly did so, and proceeded up two
flights of stairs. We then passed

WOW

" An adult call office"

through a spacious waiting room, upon
the tables of which WIRELESS MAGA-
ZINE and Amateur Wireless were
prominently displayed. Next a short
winding passage and we came to a
large pair of double doors, from be-
hind which came the strains of various
musical instruments in various stages
of tuning.

The studio is a large heavily -
draped room, roughly grouped into
three portions. The centre one con-
tained the microphone and artistes,
and the other two were occupied by
the supporting band and audience.

A number of reserved seats at one
side are for the use of broadcasters
and other privileged beings, while
built in one corner is what appeared to
be to my layman's mind " an adult
call office." However, it turned out
to be a control room from which an
idea as to how the programme comes
over is obtained.

Then an announcer entered-I was
certain he was an announcer apart
from the fact that he had the pro-
gramme of announcements in his
hand. He had the sort of face that
one expected would go with " Good
evening, everybody."

The red lights over the studio doors
began to flicker ominously and with a
sweet but stern "Silence, please,"
which had the effect of producing a
sphinx -like atmosphere, the an-
nouncer took up a nonchalant atti-
tude in front of the "mike," and as
the red lights adopted a steady glow
he began his announcements in a
dark brown voice.

As the programme was being de-
tailed, the conductor of the band
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stood poised with one eye on his con-
federates and the other on the an-
nouncer (this in time gradually pro-
duces a squint-technically known
as a broadcast) waiting to strike up
the opening bars for the forthcoming
turns.

As we, the audience, sit behind the

2aoa.a--rs .

Began his announcements in a dark
brown voice

" mike," the artistes appear to be
performing for our special- benefit
with the microphone dividing us in
place of the footlights.

The programme on this particular
evening was one of the " mixed all -
sorts" type-vocalists, instrumental-
ists, humorists and a short sketch
or two.

At the end of the opening song, the
audience, including myself, seemed
dubious as to whether it was in order
to clap or not, so very tactfully one of
the staff began to applaud and
eventually we joined in with great
gusto, and subsequent turns received
our appreciation without any prompt-
ing.

I think that in the cas, of sketches
(Cont. in third col. of next page)
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A WIRELESS
ALPHABET
By Leslie M. Oyler

the Umbrella Aerial,
I do not like him . . . . never shall,
His useful cousin one can lend-
Or borrow from a trusting friend,
But he can never keep off rain,

Such homely work he would disdain.
Though I don't care for him a scrap
He is a fine upstanding chap,
And verywiry, far from fat,
In justice I must tell you that!

for the darling little Volt
Who frisks about just like a colt
With Ohms and Amperes, they play !
They brighten up a gloomy day !
They have electromotive force

But they must be controlled, of course,
For if they realised their strength
Their pranks might go to any length.
The wireless expert is a dolt
Who does not love the little Volt !

for the Wander Plug;

L

Though swanky wireless parts may shrug
Because he has no settled home
He very much prefers to roam.

' He is not lazy, though they mock,
He frequently connects some sock.
Ets in highdension batteries,
Thus very skilful work is his.
He is a nomad, and, alas !
I grieve to say, as bold as brass !
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" To " Savoy Hill-Cont.
and cross -talk items it rather took
from the interest by seeing the
artistes reading their lines from type-
written sheets, instead of just hearing
them and visualising the surroundings
but, of course, we had the advantage
of seeing their facial mannerisms, by
which means many a joke can be put
over better than by words.

It was, however, not until later in
the evening that my great opportunity
occurred. A comedian, after singing
one or two songs, announced that he
would greatly appreciate the fact if
the thousands of listeners would join
in his choruses, and would the studio
audience also assist.

It was then that I remembered
that as a child I had sung in the
village choir, so when we all started
off, my " Tweet, tweet, shush, shush,
now, now, come, come" could be
heard with the best of them, and just
before the second time round I
recollected that I had relations in
Wigan who no doubt would be
listening.

Well, of course, it is a well-known
fact that Wigan is a long way from
London, so that necessitated louder
singing, which I managed, but it did
not call for the jealous remarks
about a " mike " not being needed.

At a few minutes
gramme closed with a final number by
the band, the red lights flickered and
extinguished, the double doors were
thrown open, and we filed out to
retrace our steps to the entrance hall.

After retrieving my hat and coat
from the cloakroom, I passed into
Savoy Hill, with a blasé air and my
hat feeling somewhat tight. After all
it is not everyone that has er-
broad cast.

Fate of the Eiffel
Tower

FOR sonic time past rumours have
been rife in Paris regarding the

dismantling of the Eiffel Tower and
its consequent suspension of wireless
signals.

From what I hear the structure is
proving too useful to the military
authorities to be sacrificed in this
manner, but on the other hand there
is a strong possibility that the famous
Tour Eiffel may in 1931 find its time
entirely devoted to official purposes
and that concerts on 1,445 metres
will be no more. J. S. A.
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A SPECIAL SECTION FOR THOSE INTERESTED IN ELECTRICAL REPRODUCTION

Burmese Colour and Electrocolor Needles
By

FROM South Africa I have just
received a packet of each of the

two needles now made by the Bur-
mese Colour Needle Co., of Grahams-
town, Cape Province.

Both appear to be made of some
hard wood : one is marked " loud
tone " and is varnished ' and the
other is called the "Burmese elec-
tric needle," and is unvarnished.

Needle Weight
Now, on my electrical reproducer

I have a B.T.H. pick-up carried on a
Limit arm carefully set for correct
track alignment ; the counter-
weight is screwed down fully so that
there is only three ounces weight on
the needle and the needle angle I
use is 5o degrees.

My Edison -Bell amplifier has a
big reserve of power-I never use
more than a third of its capacity
for my five loud-speakers-so there
is no need whatever to use a loud
steel needle when reproducing.

The needle that gives me the least
and the least insistent surface noise
without sacrificing any instru-
mental or vocal detail is the H.M.V.
soft -tone steel needle; it has a very
fine point and, being of good hard
steel, it is perfectly safe to use each
needle to play both sides of a 2 -in.
record. All my records are better
than new; where there was any in-
itial roughness use burnished it away.

Broadcast Record
I tested the Burmese needle on a

new Broadcast record (these records
now have a beautiful surface) and
afterwards played the record with
an H.M.V. soft needle.

The Burmese Colour needle gives
a similar surface noise and equal
tone volume to that from the steel
needle and, when new, its definition
is nearly as good.

The Burmese Electric needle

H. T. BARNETT, M.I.E.E.

gives a little less surface noise and a
little less tone than the H.M.V. soft -
tone steel needle.

We are told that after playing
one side of a record the Burmese
needle should be given a third of a
turn round in the needle socket. I
find that when this is done I can
play four sides with the new point
before it fails.

Also we are told how to re -sharpen
the needles on a little emery file
that is given in each packet. I
regret to say that after several trials
in which I failed to produce a point
nearly so good as the original I
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had to give up the repointing as a
bad job.

In view of the extreme ease with
which fibre needles are repointed by
cutting I cannot see why those who
like the slightly blurred reproduc-
tion of the wooden class of point
should forsake the old love for the
new.

I wonder the makers of these
needles do not turn them out
triangular in cross section so that
they may be repointed in the
ordinary fibre needle cutters. If the
material they are made of is better
than bamboo for a needle point,
they would then find a much larger
purchasing public.

SPECIAL NOTE
DURING a recent demonstration

of the Burmese Electrocolor
needle, which took place in the
Georgian Hall, Piccadilly Hotel,
under the auspices of the sole
agents, Keith Prowse & Co., Ltd.,
the inventor, Mr. Ramsay, said to a
WIRELESS MAGAZINE representa-
tive :-

Impressive Results
" We claim that the Electrocolor

gramophone needle gives perfect
tone." Subsequent reproduction on
an Electromonic radio gramophone
was most impressive; the tone of the
violin sounded particularly true.

Mr. Ramsay assumed the mantle
of a prophet when he said : " I
think the gramophone of to-
morrow will undoubtedly be an
electrical reproducer. And the
gramophone of the day after to-
morrow will probably utilise a
photo -electric cell, and instead of
records we shall play strips of
paper."

Talking of the predecessor of the
Electrocolor needle, which was the
well-known Burmese Colour needle,
the inventor said : " So far I have
not made any money out of the
business. My chief interest in it
has been as a keen musician striving
for realism. I should be the last to
say that we have reached finality in
gramophone needle design."

Musician's Opinion
Whatever may be the verdict of

those who heard the new Electro-
color needle there is no question
that the Burmese Colour needle
greatly impressed the musical fra-
ternity. Kubilik is reputed to have
said : " In my opinion, compared
with the ordinary steel needle, the
Burmese Colour is as a Strad to an
ordinary violin."

385



Wireless Magazine. ,Vox ember 1930
GRAMO-RADIO SECTION

MAKING YOUR ow ----"4--4

VT1°171777 OWN RECORDS
LAST month I was able to give

some particulars of a simple
device that enables anyone to make
their own records.

When that article was written the
device was not in full production,
and one or two small modifications
have been made subsequently.

For example, experiments on var-
ious gramophones showed that the
centre pin was not sufficiently true
to enable reliable tracking to be ob-
tained. A small tie -rod has, there-
fore, been added to the equipment,
as illustrated in Fig. r.

Fitting the Device
This is carried on a pillar which is

fixed to, the baseboard just clear of
the turntable. One end of the tie -
rod is provided with a small hole
which fits over the spindle projecting
through the top of the gearbox, while
the other end is slotted and fits over
the pillar, so that the length is ad -
j ustable.

In operation the gearbox is pushed
over the centre pin of the turntable;
it grips by its own friction. There is
no chuck as described in the previous
article. The tie -rod is then fitted
over the projecting spindle in the top
of the gearbox, the knob on top of
the pillar being loosened to allow the
length to be adjusted satisfactorily.

Now lift the tracking arm clear of
the turntable and hold it lightly in
the hand. Start the motor and note
whether the spindle of the gearbox
is running true. It will be found con-
venient to tighten up the knob on the
pillar, and then to loosen it and re -
tighten it once or twice.

This action usually automatically
centres the spindle, and after one or
two attempts it will be found to run
quite true. A small wobble is per-
missible, but for best tracking a little
care should be taken with this opera-
tion, as then the grooves will be
evenly spaced on the record and there
will be no danger of one running into
the next.

It has also been decided to provide
a sapphire cutter instead of a steel

J. H. REYNER, B.Sc.,
in this article explains how you
can set up your own recording

studio

one, and for the best results this
cutter should be dead vertical. In
order to obtain a proper cut it is
necessary to have adequate weight
on the cutter. The effect of placing
a small piece of lead inside the neck
of an ordinary tonearm may be tried
if desired.

Any such additional weight must,
of course, be rigidly fixed, and not
allowed to rattle, as otherwise it will
introduce distortion in the recording.

For those who have tonearms
specially designed to suit electrical
pick-up, it may be necessary to add
further weight. in most cases the
pick-ups are provided with a spring
mechanism to take some of the
weight off the record. This is the
reverse of what is required for re-
cording, where a weight of several
ounces is required on the record.

ADJUSTMEr 
FOR

nE.16117

MUT COLLET
MOOCH GRIPS
CEnTRE-PIII
BY .RicTiott

Fig. I.-Arrangement of tie -rod on the
Cairns Morrison recording device

Therefore, remove any tensioning
devices, and endeavour to adjust the
weight on the record around a figure
of 4 to 5 ounces.

A point on which I think some
comment is desirable, too, lies in the
reproduction of these records with
electrical pick-ups. Many readers
will be using a pick-up complete with
tonearm, their gramophone being all -
electric, or perhaps a mechanical
motor with an electrical pick-up.

This is quite satisfactory provided
that the tonearm is perfectly free, but

in many cases I have found that the
tonearms supplied to -day are a little
too stiff for satisfactory reproduction.

The effect of this is that the some-
what shallow groove on the record is
unable to carry the pick-up along,
and it will jump the track, tending to
remain in the same groove and re-
peating the same phrase over and
over again.

My Own Ufficulty
I had great difficulty with my own

pick-up until I realised what was
happening. The record was playing
quite satisfactorily on a standard
portable gramophone, but would not
play on my electrical equipment.

When I eventually realised what
the trouble was I oiled the various
pivotal points on the tonearm, so that
it was able to move across the usual
arc from the outside to the inside of

freely. This
immediately overcame all the diffi-
culty, and no further trouble was
experienced.

Fibre needles must, of course, be
used always when playing these
records. A steel needle will damage
the record irretrievably. Those read-
ers who have pick-ups or soundboxes
which will take the usual triangular
needle can use this form quite satis-
factorily.

If one's equipment, however, is
only designed to take the usual cir-
cular steel needle, it is necessary
either to use a fibre needle adaptor, or
preferably to use a Burmese Colour
needle. These are made the same
size as the ordinary steel needle, and
will, therefore, fit the ordinary type
of pick-up. (They cannot be used
in pick-ups of the needle -armature
type since such devices depend on the
magnetic effect of the steel for their
operation.)

The oil remaining on the record is a
little troublesome for the first few
playings, particularly with the tri-
angular fibre needle. This oil forms a
grinding compound, which wears the
point off the needle with consider-
able rapidity. It is quite common
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to find that it will not play more
than half the record before it be-
comes " woolly."

Working Out the Oil
Raising the needle and removing

the fluff and oil from the end with
one's finger overcomes the difficulty
temporarily, but it is often not until
the record has been played two or
three times and the greater part of
the surplus oil has been worked out
that satisfactory reproduction re-
sults.

After this initial period, however,
reproduction will be found to be re-
markably good, and the needle will
play through the whole record with-
out any undue wear.

We may now pass on to
the question of making one's
own records as opposed from
using a broadcast item, or re-
recording an existing gramo-
phone disc. I dealt principally
in the last article with the
device itself, and did not dis-
cuss the accessories at all.

The complete outfit, how-
ever, includes a small
microphone with its attendant
transformer and battery, and

microphone in its place. Fig. z
gives a skeleton circuit of a micro-
phone connected to a suitable ampli-
fier, and indicates the whole principle.

If one's receiver has no provision
for a gramophone pick-up, the best
plan is to use a gramophone adaptor.
This is a device which contains four
sockets on the top and on the bottom
four pins. The adaptor is inserted
in the detector socket and the de-
tector valve is fitted into the sockets
on the top.

The connections are then taken
through the filament pins and the
anode pin, but the connection to the
grid of the valve does not go through
the radio set as before, but is brought
out to a terminal on the side. By

M LCROPI1ONE

MX CONTAitiX16
TRANSFORMER
& BATTERY

Fig. 2.-Skeleton circuit for recording

this, of course, is used in
order to record one's own voice or any
particular item which one may per-
form.

The microphone, as most readers
will be aware, consisted in its simplest
form of a receptacle filled with car-
bon granules of relatively fine tex-
ture. One side of the receptacle is
flexible, and on speaking towards this
device the pressure on the carbon
granules is varied according to the
speech waves.

Current Fluctuations
If, therefore, one connects a battery

to the device, thus passing a current
through the carbon, the varying
pressure causes variation in the re-
sistance, and consequently the cur-
rent fluctuates.

A transformer is inserted in. the
circuit, and these variations in the
original battery current are trans-
formed up and give us speech cur-
rents such as we obtain from a
gramophone pick-up.

Speech leads are connected to the
input of the amplifier in some suitable
manner. If one's receiver already
has provision for a gramophone pick-
up, it is merely necessary to dis-
connect the pick-up and connect the

connecting the microphone to this
terminal and to low-tension negative,
the arrangement will work satis-
factorily.

This method is convenient for
those who possess portable receivers,
many of which have no provision for
a gramophone pick-up, although the
more modern ones are provided with
a jack for the purpose. If one is in
any doubt, however, references to the
pages Of WIRELESS MAGAZINE will
show various methods in which an
electrical pick-up may be connected
to a set, and the connection of the
microphone is exactly similar.

The amplification required for this
arrangement is not large. The micro-
phone supplied with the outfit is a
sensitive one and will give signals of
the same order as the average pick-up.
Therefore, a simple two -valve set will
give all the necessary volume for
ordinary recording.

Generally speaking an output in
the neighbourhood of I watt is de-
sirable, but satisfactory recording can
be carried on with only a few hundred
milliwatts, that is, satisfactory loud-
speaker volume for a small room.

It is convenient to arrange a
change -over switch of some sort, to

connect one's amplifier first of all to
the loud -speaker and then on to the
recorder. Such a device is incor-
porated in the Fig. 2 arrangement.
One can adjust the strength and
quality on the loud -speaker and then
throw over on to the recorder when
ready.

Volume Required
Good volume should be obtained

in order to produce the best recording.
Overloading must not be present, of
course, for best results, but it is de-
sirable to have the volume distinctly
louder than one normally listens to, in
order to make sure of obtaining a
good cut on the record. If the cut is
too fine the surface noise tends to be

excessive, and the reproduc-
tion contains an abnormal
amount of scratch.

The best plan is to take a
6% -in. aluminium disc, and
to re-record a gramophone
record which is of fairly
uniform strength. Alterna-
tively if one likes to enlist the
services of an assistant who
will count up to ten over and
over again in the same tone
of voice, and at the same
distance from the microphone,

this will do equally well.
In re-recording a gramophone re-

cord, of course, the microphone is
disconnected and an ordinary elec-
trical pick-up is inserted in its place.
The signal is then applied to the loud-
speaker, and changed over to the
cutter when ready.

Cutting the Disc
Whichever arrangement is adopted

the procedure is as follows. Place
the cutter about 1/1 -in. from the edge
of the record, and start the motor,
having previously connected up the
tracking device as already described.
The record will now last for about
two minutes, during which time one
can make a number of tests.

First of all throw the two-way
switch on to the loud -speaker and
note the volume. It is desirable to
start with ordinary " room " volume.
Do not spend more than a few seconds
in this position --just enough to im -
press the volume on one's memory-
and then throw over the switch on to
the cutter. Record in this manner
for fifteen seconds.

Now throw over the switch to the
loud -speaker again and increase the
volume slightly. Having noted the
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Making Your Own Records Continued
volume mentally, throw the switch
back to the cutter and record for
another fifteen seconds.

Four Different Strengths
In this way it will be possible to

obtain at least four distinct strengths
on the record, the last being adjusted
until the loud -speaker is working al-
most at its fullest capacity. The
record may then be re -played, and
the effect of the varying strengths
noted.

It will probably be found that one
particular strength suits the arrange-
ment best, and as far as possible all
future recording should be carried
out at about the same level.

Various other tests may con-
veniently be carried out on the 61/2 -in.
disc, when trying out various other
alterations. It should be remem-
bered that when one gets within two
inches of the centre of the record,
quality begins to deteriorate, and it
is desirable not to place too much
credence on any tests taken on the last
%-in. of the record.

For any serious work, therefore, it
is desirable to use the larger discs
(8 in. and to in.), and to record on the
outer portion of the disc only, in
order to maintain good quality
throughout.

When using a microphone great
care must be taken to prevent any
feed -back between the loud -speaker
and the microphone. If the loud-
speaker is in the same room as the
microphone this audible coupling will
almost certainly occur. The sound
waves from the loud -speaker affect
the microphone and, owing to the
amplification of the system, a con-
tinuous howling will be set up. This
is overcome by putting the micro-
phone in an entirely separate room,
and in any case this is a good plan
since the studio can be kept abso-
lutely quiet.

Picking Up Mains Hum
A little difficulty may occur when

using a long lead if there is any elec-
tric light in the vicinity, because
mains hum is picked up. This may
be overcome by earthing one of the
leads to the microphone. The lead
chosen, of course, should he the low -
potential one which is connected to
the low-tension side of the set and,
of course, if the set is already earthed,

this additional precaution is not
necessary.

Lead -covered wire is also useful in
avoiding induction, the outer casing
being connected to earth, but in the
ordinary course of events plain
twisted flex will be found to be quite
satisfactory. If any difficulty still
persists try connecting a 1 -to -r trans-
former in circuit actually at the input
to the set. Fig. 3 illustrates the
point diagrammatically.

It is a good plan to connect an
additional pair of leads between the
studio and the actual recording point.
One can then connect a flashlamp at
the microphone end, and a battery
and key at the other. A series of sig-
nals can be arranged, one to tell the
performer when to start, and the

----- -----------------
TRANSFORMLR
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FROM MICROFTIONE.

Fig. 3.-ConnecCons of microphone
and microphone transformer

other to give him a warning that he
has only a few more seconds to run,
and the third to tell him peremp-
torily to shut up, after which he can
come round and hear what his voice
sounds like, having first switched off
the microphone.

Do not forget this apparently
simple point, because otherwise you
will find that your microphone bat-
tery is run down just when you want it.

With a little experience it is pos-
sible to make up fading panels,
whereby one can fade in from one
effect to another. For example, I
have made one or two records in
which I have brought in a musical
introduction or accompaniment from
a gramophone record. The gramo-
phone was played from an ordinary
pick-up which was " faded in" to the
record either just before my own
little bit of work, or perhaps con-
currently therewith, so that I ob-
tain a musical accompaniment to my
words of wisdom.

Another thing which I did was to
whistle the air of popular dance tunes
while the dance tune itself was being
played in the background, again re-
recorded from a gramophone disc.

The same thing may be done with
radio items, and if one has any par-
ticular need to do it, it is possible to
fade up any one of the three, either
one's own microphone, a gramophone
record or the radio. No end of fun
can be obtained by making records in
this way.

Listening to the Cutter
It is desirable in some cases to

know what is happening. If one is
at work in a recording room quite
separate from the microphone room,
it is possible to hear what is going on
by listening to the cutter. This will
" sing " while it is cutting, and one is
able to obtain some idea of the per-
formance from this. In fact it may
be taken that one should just be able
to hear the cutter sing if the strength
is of the right order.

There are, of course, various pos-
sible arrangements whereby one can
actually listen on a loud -speaker at
the same time without robbing the
cutter too much.

I think enough has been said to
enable the user to obtain a great deal
of enjoyment from this new develop-
ment, and he will no doubt find out
for himself many of the little diffi-
culties as I have, and will overcome
them with equal success.

EDITOR'S NOTE
THIS article refers particularly to

the Cairns Morrison home record-
er, but, of course, many of the hints
apply equally well to other systems
that have been put on the market.

The complete Cairns Morrison home -
recording " kit " costs 4 12s., and
includes six double -sided blanks.
Additional blanks can be obtained
for 4d. each.

Further details can be obtained
from Cairns & Morrison, Ltd., of
33 Percy Street, W.1.

Another home recorder is the Sound
Service system, distributed by Hillman
Brothers, of 123-5 Albion Street,
Leeds. This outfit costs 5 guineas and
includes a stand microphone, micro-
phone transformer, grooving machine,
cutting diamond, cutting solution,
and twelve assorted blanks. With a
special Phonovox pick-up already
mounted the price is 6 guineas.

We hope to give more complete
details of this apparatus in an early
issue.
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Around the Turntable
1 Light Orches-

tral Music 1

Aldershot Command Search-
light Tattoo (1930), (d.s.),
4s. 6d. H.M.V. C1986-7

This is admirably produced.
It contains, in two complete
records, a bugle fanfare, the
opening, massed drums and
fife bands, the light cavalry,
Coldstreams, massed pipe bands,
Queen Elizabeth's visit to the
Armada Camp, etc., etc. The
finale on the fourth side con-
tains "Abide with me," the
Last Post, National Anthem,
cheers for H.M. the Queen, and
the March Off. It is an amazing
production and I sincerely
recommend it to those to whom
such things appeal.

Blue Danube Waltz (Strauss),
Paris Sym. Orch., is. 3d.

Quite a good version of it.
There is an attraction on the
other side in the shape of
Waldteufel's Estudiantina. I

recommend the record.

Chant of the Jungle, Alfredo
and His Band, is. 6d.

WIN 5186
This is from the sound film,

"Untamed." On the other side
is the shepherd's serenade (a
capital waltz), from the sound
film, "Devil May Care." Both
are attractive and excellent
records for the open air.

Colonel Bogey, H.M. Scots
Guards Band, Is. 3d.

RAD 1374
This is of the usual type of

military band music, by which I
mean that it will appeal to
those who like such things. The
March of Triumph on the other
side is a well-known tune and
well played. I recommend the
record.

Columbine, Viennese Orch.,
is. 6d. PIC 590

This and In Pierette's Garden
make an attractive light lunch-
time music record. Nothing
outstanding in either work, but
just pleasant.

Crown Diamonds (Auber), Sir
Dan Godfrey and Bourne-
mouth Municipal Orchestra,
4s. 6d. COL DX77

This overture is of a distinctly
light type and should appeal to
lovers of light music. There is
nothing in Dan Godfrey's
rendering that is worth remark-
ing upon, but there is nothing
wrong with it. The recording is
good.

Distant Greeting, Band of
H.M. Life Guards, as.

BRDCST 5188B
This, by Loring, is backed by

The Thunderer, by Sousa. The
H.M.L.G.'s are up to standard.

Down South, Band 'of H.M.
Welsh Guards, is. 3d.

BRDCST 606B
I n the Sudan, on the other side,

is very attractive and wild.
Both sides are well worth
hearing. For military band
record collectors here is a good
addition.

REVIEWS OF RECORDS
BY WHITAKER-WILSON,
the "W.M." MUSIC CRITIC

King of Jazz, Alfredo and His
Band, is. 3d. RAD 1864

This is a double-sider and
contains all the tunes from
" King of Jazz," with which I
am familiar. Very good pro-
duction.

Pomp and Circumstance
(Elgar), Vienna Sym. Orch.,
is. 6d. WIN 5143

A favourite with all "Prom."
goers, this should appeal far and
wide. It is well played, and can
be thoroughly recommended.

Poupee Valsante, Tom Jones
and His Orch., 2s.

BRDCST 5185A
Poldini's Dancing Doll is here

played on very sweet -toned
instruments. Indeed, the record
is outstanding on that account.
Demande et Repoust from
Coleridge -Taylor's small suite is
always attractive. I recom-
mend this record.

Shepherd's March, Ceylon
Military Band, is. 6d.

IMP 2812
This and the Old Comrade's

March make an excellent mili-
tary band record. I recommend
it to those of you who like such
things.

Sweepin' the Clouds Away, the
Clevelanders, is. 6d.

PIC 2306
This is, of course, quite well-

known and is here played well. I
like the waltz called Romance on
the other side. Excellent re-
cording.

Light Opera
& Songs 1

Battle Eve, Hubert Eisdell and
Norman Allin, with piano,
4s. 6d. COL DX79

Two fine voices, of course; but
why on earth do they not sing
something worth hearing? I am
surprised at them. This is sheer
" tripe "; Excelsior is on the other
side so you can tell what the
record is worth !

Cheery Song Memories,
soloists, chorus and dance
band, parts 3 and 4 (d.s.),
IS. 3d. BRDCST 603

This seems to be a travesty -
medley of many songs I had
hoped forgotten. I cannot pre-
tend to advise you on these
records, of which I have only
sides 3 and 4; you had better
ask to hear them.

English Medley, Maestros,
with orch., 4s. 6d.

COL DX80
For those who like bits and

pieces -and, judging by the
number of medley records issued
they must be legion -here is a
very good one. A Hunting We
Will Go; Sally, in our Alley;

Here's a Health; British Grena-
diers; A Fine Old English
Gentleman; 0 Dear, What Can
the Matter be, etc., etc.

Exactly Like You, Elsie Car-
lisle and orch., is. 6d.

IMP 2818
She sings it very well and in

her own fashion, as she does
I Like to Do Things for You, on
the other side.

Floral Dance, Edward Hal -
land, with piano, is. 3d.

RAD 1371
Quite a good rendering of it,

though the piano is not up to
much. On the other side is a
good rendering of the Yeoman's
Wedding Song.

Golden Gates of Paradise, Al
Benny, is.3d.

BRDCST 602A
Ballad lovers may like this,

and They Cut Down the Old Pine
Tree on the other side. Both are
in the Victorian ballad style, and
are sentimental enough for any-
one I should imagine.

I am a Friar of Orders Grey,
Malcolm McEachern, with
piano, 3s. COL DB174

How nice to hear a good bass !
He is very stimulating. On the
other side he sings Drinking, as
a good bass should! Very
effective. His production is so
good that I recommend the record
to students who are themselves
either baritones or basses.

I Feel You Near Me, Patrick
Ward, with orch., is. 6d.

IMP 2316
You know this, of course, awl

I need say nothing about the
actual song. The other side is
the Rose of Tralee from the same
production, "Song of My Heart."
Patrick Ward sings both
effectively.

I Know of Two Bright Eyes,
Norman Cross, ten., with
orch., 2s. BRDCST 5184A
The companion being Where My
Caravan Has Rested, I need
make no remark on the musi
but on the voice alone. Very
sympathetic, and not overdone
in any way ! He is better in the
"Caravan" than in the other.

Lass with the Delicate Air,
Beryl Costello, sop., is. 6d.

WIN 5146
On the other side Mis-,

Costello Wanders Down the
Mountain Side; she sings both
these old airs charmingly. Her,
is a good recording voice.

Let Me Sing and I'm Happy,
Irving Kaufmann, and
orch., is. 6d. IMP 2317

I am not over keen on this, but
you probably like it better than
I do. Kaufmann's voice is fair
only. On the other side Robert
Gwynn sings It Happened in
Monterey, which is much better
and makes this record worth
getting.

Livin' in the Sunlight, Lovin'
in the Moonlight, Maurice
Chevalier, bar., with orch.,
3s. H.M.V. B3517

This is from the sound film,
"The Big Pond," and very good
it is, too. I don't like the singer,
but he suits the occasion. He
sings You Brought a New Kind
of Love to Me. I can't recom-
mend him but the song is
attractive.

Mikado ; Tit Willow and A
More Humane Mikado,
Harold Williams, bar., and
orch., 3S. COL DB180

I need say nothing about the
song. Harold Williams is good
-very good ! If you like these
two songs I recommend this,
for its diction alone which 'is
admirable.

Negro Spirituals, Marcus
Browning, with piano,
is. 6d. WIN 5141

Contains, on two sides, By an
By; I've Been in the Storm so
Long; Sometimes I feel Like a
Motherless ,Child, and I Got a
Robe. Marcus Browning's voice
is rich and full, and he knows
how to sing these songs. A
splendid record of its type -
perhaps the best I have heard
up to now.

Now Sleeps the Crimson Petal,
Hon. W. Brownlow, bar.,
3s. COL DB179

This is one of the most beauti-
ful songs of modern times in my
opinion. It is quite well sung
though the Hon. W's. vowel
production is not perfect; he
wants some good lessons. He
sings very effectively, but his
top notes are too much inclined
towards falsetto for my liking.
On the other side he sings
another song of Quitter in which
he is more manly and virile.
Ask to hear the record, by all
means.

Song of the Dawn, Layton
and Johnstone, with piano,
3s. COL DB220

This is a very effective little
number (from the "King of
Jazz"), Layton and Johnstone
produce it in their customary
excellent manner. On the other
side they give a good account of
the classic Stein Song.

Song of the Dawn, Sam
Browne and orch., is. 3d.

RAD 1365
This is from "The King of

Jazz." The record also contains
It Happened in Monterey, from
the same film. Both are well
produced.

Swing Low, Sweet Chariot,
Kentucky Singers, Male
Octet, 3s. H.M.V. B3536

I have a soft spot in my heart
for this; there is something wild
and woolly about it. Ask to hear
it; I think you will agree with
me. Witness is on the other
side. Excellent.

There's a Good Time Coming,
Albert Whelan, is. 6d.

IMP 2313
This is my first Imperial

record. The song is very jolly;
so is the Empire Parade, which
is on the other side. The record-
ing is good and the record is
good for the price.
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Around the
They All Fall in Love, Norah

Blaney, and Gwen Farrar,
with piano and 'cello, 3s.

COL DB219
Either Norah or Gwen must

be a man ! I find that it is
not so, on inquiry, but Gwen
certainly records like one ! She
plays her 'cello effectively,
however, and the record is
pleasing. My Love Affair is on
the other side, but Gwen does
not play her 'cello this time.
Quite effective !

Until (Sanderson), Aroldo
Lindi, ten., 3s. COL DB173

The other side of this is
Geehl's For You Alone. Both are
recorded in the Central Hall. All
I need say, as the songs are so
hackneyed, is that the singer
has a good voice, but has an
atrocious way of enunciating his
words.

When the King Went Forth
to War (Koenemann),
Watcyn Watcyns, with
piano, is. 6d. WIN 5145

Do you know this? Get it if
you don't; it is one of the most
stirring baritone songs in exis-
tence. Watcyns sings it well.
On the other side hegives a good
rendering of Moussorgsky's Song
of the Flea. A good vocal
record. (Both songs are of
Russian origin.)

Classical Orches-
tral Music

Caliph of Bagdad (Boildieu)
(overture), Berlin State
Opera Orch. (d.s.), 3s.

H.M.V. B8482
This is an excellent rendering

of a popular work in overture
form. It is the sort of music of
which no "medium -brow" need
be afraid. Ask to hear it; I

think you will end by purchasing
a copy.

Die Meistersinger Overture
(Wagner), Bruno Walter
and Sym. Orch., 4s. 6d.

COL DX86
Quite a good rendering and

well recorded. Lovers of Wagner
need have no hesitation in
adding this record to their
collection; I have every admira-
tion for it.

Russian and Ludmilla (over-
ture), Chicago Sym. Orch.,
6s. 6d. H.M.V. D1808

This, by Glinka, is a very
attractive piece of music. To
those who make a practice of
collecting orchestral overtures,
or works of a similar nature, I
recommend this. The other side
is a splendid rendering of
Wagner's Dreams.

Chamber Music

Au den Fruhling (Grieg),
Scala Trio, is. 6d.

WIN 5142
Backed by Fra'ilingsrauschin

(Guiding), as played by this
excellent trio, these two attrac-
tive works assume the standard

Turntable- Continued
of chamber music. For lovers of
light classical music this record
is ideal.

Violin Concerto, Op. 35
(Tchaikovsky), Mischa El -
man and London Sym.
Orch., 8s. 6d.

H.M.V. DB1405-8
This is one of the best violin

records I have heard recently.
The Tchaikovsky concerto is too
well known amongst lovers of
violin music for me to indulge in
a detailed description of it here.
There are three complete records
-all excellent.

1

Organ Music

Anno Domini, The Year of the
Master, Squire Celeste
Octet, with choir, trumpets,
and organ, 4s. 6d.

COL DX76
This is a kind of mystery play

and very well it sounds, too!
I should have preferred the
carols omitted and had just
dialogue and incidental music.
We are so tired -at least, I am -
of the average carol that we
seem to stop thinking intelli-
gently at the sound of one.
Columbia should produce some-
thing in this nature which is
really high-class. Although the
idea of this is beautiful, the
production is really rubbish.

Prelude, Fugue, and Varia-
tions (Cesar Franck), Marcel
Dupre, organ (d.s.), 6s. 6d.

H.M.V. D1843

though a little too unemotional
for so modern a composer. The
Queen's Hall organ records
moderately well. The record is
not an outstanding success by
any means, but it is better than
some I have heard. You should
ask to hear it if you are in-
terested in Cdsar Franck's organ
music.

Piano Solo

Tango, Wilhelm Backhaus,
pianoforte solo, 6s.

H.M.V. DA1018
The tango is by Alb ring. It is

truly Spanish, but do not be
misled -it is an artistic piano
solo and not a dance movement.
Unfortunately, the recording is
slightly below standard and
Backhaus "blasts" badly in his
louder passages. The other side
is Schumann's Aufschwung
(Soaring), of which he gives an
excellent rendering, as he always
does of Schumann.

Spoken
Records

Conan Doyle Speaking (d.s.),
4s. 6d. H.M.V. CI983

His subjects are why ne wrote
Sherlock Holmes, and why he
became a spiritualist. He is
exceedingly interesting and I

think the record is worth having;
those who, like myself, knew Sir
Arthur personally, will like to
hear his voice again.

Down in a Sussex Farmyard,
as. BRDCST 5183A

realQuite amusing and very
istic. At first I thought the

needle had given way, but I

found the record to be a very
realistic production of a farm-
yard. The other side is Evening
in the Village Inn, which is not
nearly so entertaining. It
rather bored me, but the record
is worth hearing for the other
side.

Death of Nelson, descriptive
ballad recorded in Central
Hall, Westminster, with full
chorus and orch. (d.s.),
4s. 6d. COL DX85

I really do not know what to
say of this. Personally, these
descriptive things miss me by
miles. A number of songs of the
Britannia -rules -the -waves style
are sung with some other matter,
equally boring. The only thing
I can do is to suggest you hear
the record for yourself and judge.
There must be people who like
these things or Columbia would
not produce them. I have in-
cluded this amongst the spoken
records, because I don't know
where else to put it !

To Meet the King, a one -act
play by H. 0. G. Stevens,
Jack Hobbs; Lewis Casson,
Jane Comfort, Sybil Thorn -
dike, 4s. 6d.

COL DX82
Well, there's the title, and also

the names of the people in the
cast. You must ask to hear it if
the names attract you. Per-
sonally, it bored me, but there is
no reason why you should not
enjoy it. That is the fairest
thing I can say for you -and the
record.

Grand Opera
and Classical

Arias

Das Susse Lied Verhalit
(Wagner), Kate Heiders-
bach and Max Lorenz, with
Berlin State Opera Orch.,
4s. 6d. H.M.V. C1899

An excellent Wagner record -
one of the best I have heard.
The other side is Ist Dies Nur
Liebe, also from Lohengrin.
Ask to hear it if you want to
hear Wagner well sung; both
artistes are splendid.

Desert Song, Savoy Light
Opera, singers and players,
is. 6d. WIN 5138

I consider this a very pleasant
light operatic record. The
recording is excellent. Both
chorus and soloists are splendid.

 A description will take too much
space; ask to hear it.

Pirates of Penzance (Gilbert
and Sullivan), soloists,
chorus, and orch. (d.s.), as.

BRDCST 5182
This, I imagine, must be one

of a series of Gilbert and Sulli-
van issued by this firm. If I

remember accurately I have
liked all their Savoy produc-
tions. This, certainly, is ex-
cellent.

Humorous
Records

L

Any Rags, Bottles or Bones?
Jack Payne and his B.B.C.
Orch., 3s. COL CB 100

Rather of Jollity Farm order,
this is quite amusing and a good
tune. The dialogue is quite
virile, but there is an element of
elementary vulgarity in it, which
is a pity. The other side is Will
Anybody Here Have a Drink?
The dialogue, in the form of a
stump speech, is good fun for the
most part.

Barmaid's Song, Florrie Ford,
with orch., is. 3d.

RAD 1868
This is rather a low type of

effusion; there is nothing at-
tractive about it. The other side
contains a further imbecility
called Those in Favour Should
"Hear, hear"; I loathed it.

(a) Future Mrs. 'Awkins
(Chevalier), (b) Knocked
'em in the Old Kent Road
(Ingle), (c) Our Little Nipper
(Ingle), Vernon Watson,
corn., with orch., 4s. 6d.

H.M.V. C1922
On the other side is Fallen

Star and My Old Dutch, so you
have a goodly selection withal !
Vernon Watson's cockney is
splendid. A very enjoyable
record; the band is most sym-
pathetic.

Potter's Sporting Broad-
cast, Gillie Potter, 8s. 6d.

COL DB165
Very amusing, as he always is.

He makes admirable records,
because he never allows his good
humour to interfere with his
good English. I recommend this
unreservedly.

She was Poor, but She was
Honest, Billy Bennett,
chorus, piano and guitar,
3s. COL DB164

The other classic on this
amusing record is Don't Send my
Boy to Prison -two entertaining
titles ! I am not struck with the
good Billy's voice, but I imagine
he has no idea himself of apply-
ing for a job at Covent Garden
The song, I imagine, is thorough y
characteristic of him. Both
songs are very amusing the way
he does them; the record will be
a success, of course !

That Rests Entirely with Me.
Norman Long (enter-
tainer), 3s. COL DB185

I cannot see much that is
funny in this, but humour is so
difficult to judge. The title, as a
catch -line, should be fertile -
with the writer of this it is
totally sterile. The other side is
What Would Mr. Gladstone Say
to That ? Again a good title.
The song is rubbish. Sorry ! I
cannot laugh at everything sent
in, even by the good Columbia.

There's a Good Time Coming,
Bobbie Comber, corn., with
orch., is. 3d.

BRDCST 601A
Not bad, but not a scream by

any manner of means. The
Alpine Milkman on the other
side is simply silly; however I
must put it somewhere, so it had
better decorate the section
labelled Humour !
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Whitaker -Wilson's Review of the Records
You Die if You Worry,

Randolph Sutton and
Melody Boys, is. 3d.

RAD B66
This is too well-known to

need description so far as the
tune goes. The North country
dialogue is amusing and well
recorded. The other side con-
tains Will Anybody Here Have a
Drink? effected by the same
people.

LDance Music

Alone With My Dreams,
Sam Lanin's Dance Orch.,
is. 6d. IMP 2305

This is a good tune-one of the
best of the popular ones and, as
played and sung here, is excel-
lent for dancing. The other side
contains Blue is the Night,
played by Bert Lown and the
Biltmore Hotel orchestra which
seems to be a very good band.
A good record.

Any Time's the Time to Fall in
Love, Val Layton, as. 3d.

BRDCST 600A
All Alone Monday is the other

effusion. I am a bit tired of
both and there is nothing I can
say about either except that
they are well produced here.

Dancing with Tears in My
Eyes, Ben Lelvin, and orch.,
3s. COL CB119

The technical difference be-
tween CB119 and CB218 is that
Ruth Etting sings the vocal
refrain in the former and the
whole song in the latter: Both
are good records.

Ruth Etting1 with orch., 39.
COL CB218

This is as good a version as I
have heard of this popular (but
rather stupid) dance tune, On
the other side in the Springtime
in the Rockies effusion, equally
well done. I should have thought
everybody had a version of these
works but, as I say, I. have not
heard a better.

Irving Kaufmann and Orch.,
is. 6d.. IMP 2314

This, I suppose, is one of the
tunes of the moment, and
deservedly so. It is well done
here. On the other side Hubert
Wallis sings the Cuban Love
Song quite effectively.

Piccadilly Dance Band.
is. 6d. PIC 60i

Quite well done. If you want
the fox-trot I Love You So Much,
and this at the same time, now's
your chance-for ls. 6d. !

Dark Red Roses, Jack Gordon,
with orch., is. 6d.

IMP 2315
This has Falling in Love Again

on the other side. Both are
played to death on the wireless.,
of course. Here they are effec-
tively recorded and you need
have no fear in ordering a cop.p.

Falling in Love Again(w), Man-
hattan Melodymakers, IS.

BRDCST 2586A
This I have heard several

times-so have you, I expect..
The Kiss Waltz is not so familiar
to me, but I like it as a tune,
The Manhattans, ever good, are
well up to their usual form here.

Fine Alpine Milk man (f.), Jack
Hylton and His Orch., 3s.

H.M.V. B5874
This has a yodelling touch

about it; it is a very good
tune, one I do not remember
having heard before. The other
side is I Don't Wanna Go Home,
which I do not care for, a fact I
have recorded before.

Gipsy Melody (w.), Midnight
Merrymakers, is. 3d.

BRDCST 608A
Quite a good melody, though

not in the least Gipsified.
When You're Smiling, its com-
panion, is better because it
does not pretend to be anything
it is not!

Have a Little Faith in Me, Roy
Smeck's Hawaiian Trio,
is. 6d. IMP 2811

This trio is rather virile in tone
but makes a good dance record
on that account. On the other
side "it" plays Cryin' for the
Carolines. Both have a vocal
refrain.

Hawaiian Capers, King Na-
wahi's Hawaiians, 3s.

COL DB225
I don't know where to place

this. It is not classical, instru-
mental music nor light chamber
music. As it is labelled Capers it

Merrymakers, is. 3d.
BRDCST 607B

The Springtime in the Rockies
is the companion of this. I am
tired of the latter and not too
greatly impressed by the former,
but those of you who like either
need not fear to buy this edition;
if is quite good.

King of Jazz, Broadcast Talkie
Boys (d.s.), is. 3d.

BRDCST 698
You know it all, of course.

Very well done here and you
can safely purchase it.

Livin' in the Sunlight, Levin'
in the Moonlight (f.), Man-
hattan Melodymakers, 2s.

BRDCST 2585B
This has You Brought a New

Kind of Love to Me as its com-
panion. Both are too well-
known to need even as much
description as I can give them
in these columns. Being Man-
hattan records there is nothing
wrong with either of them.

My Little Hope Chest, the
Clevelanders, is. 6d.

IMP 2809
Quite a rhythmical band

playing a rhythmical work.
This should prove useful for
dance purposes. Evidently

DO YOU WANT A GRAMO-RADIO
SET ?

If you desire to build a good gramo-radio set that will
be equally satisfactory for radio reception or the electrical
reproduction of records, you cannot do better than look
at the designs for the Regional Band-pass Four (described
by W. James in the previous issue) or the Five -Point
Four (full details of which will be found on page 378).

Both these sets have one screen -grid valve and iwo
low frequency stages. The Band-pass Four uses the
well-known Binowave coils, while the Five point Four,
which is cheaper to construct, employs standard two -pin
plug-in coils.

had butter go amongst the dance
records. Anyhow, it is a culti-
vated taste and to one which,
thus far, I have not aspired. But
lovers of twanged music should
certainly get it for its
" twangage" is amazing.

If I Had a Girl Like You (f.),
Nat Lewis and His Dance
Band, is. 3d.

BRDCST 610B
This, and the popular Let Me

Sing and I'm Happy, are two
typical Nat Lewis records. He
has struck out a line for himself
and his records are always good
from the dance point of view.

I'm Falling in Love Again (w8,
Jack Payne and His B.B. .
Orch., 3s. COL DB106

This is from "The Blue
Angel," and is, of course, quite
well known by now. I think it is
an excellent tune and thoroughly
recommend this splendid version
of it, The other side is the
Springtime in the Rockies, which
is equally popular. Personally,
I am tired of it-but the render-
ing here is good. This record
will be popular.

I'm Singing My Way Round
the World (f.), Midnight

Imperial studies the needs of
the dancers. On the other side,
by way of a change, the Mis-
souri Dance Band, in which a
singer sings Sing you Sinners,
Sing. Both are good.

Old New England Moon (w.),
Paul Whiteman and Orch.,
3s. COL CB120

This is rather taking, especi-
ally in the rhythmical sense; a
very well-built tune. But I do
wish these dance singers would
sing; they merely make noises
in their nasal cavities. The
recording here is splendid.
Sittin' on a Rainbow is very well
done on the other side by the
same people. A thoroughly
good dance record.

Paramount on Parade, Bid -
good's Symphonic Dance
Band, as. BRDCST 5181A

This is a selection of dance
rhythms and makes a good record
for that purpose. The only fault
I can find is an occasional
alteration in speed which might
irritate keen dancers. Mammy
seems to be a continuation of the
same idea on the other side.

Should I? White Star Synco-
pators, is. 6d. PIC 603

This has It Hapbene I in

Montery for its companion.
Quite good renderings of two
popular works.

Sittin' on a Rainbow (f.), Ted
Summer's Dance Devils, 2s.

BRDCST 2583A
Sing, You Sinners! is on the

other side, which yon will, of
course, have heard. The Devils
do their " bestedst" with both
and the production is quite a
success.

Albert Whelan, is. 6d.
IMP 2819

I Don't Wanna Go Home is the
companion to this. Both are
well known and both receive
effective treatment here.

Song of Swanee (f.), Nat Lewis
and His Dance Band, is. 3d.

BRDCST 609B
I am not struck with this,

though it is well played. Sing,
you Sinners !, on the other side,
is preferable so far as I am con-
cerned.

Sweepin' the Clouds Away,
Bob and Alf Pearson, is. 3d.

BRDCST 599A
They still keep on Daman;

With Tears in Their Eyes, which
seems to me to be so silly. Any-
how, that is the companion to
the more cheerful effort of
cloud -sweeping, which Robertus
et Alfredus do quite well here.

Telling It to the Daisies (f.), Al
Benny's Broadway Boys,
IS. BRDCST 2582A

This is useful for dancing
owing to its broad rhythmic
swing. The lyric is not worth
much, but the tune is quite
passable. Dust, from The
Children of Pleasure," is a
splendidly orchestrated fox-
trot. The words are, again, not
up to much. I think more care
should be taken over the words
so long as vocal refrains are in
vogue.

There's One More River to
Cross (f.), Paul Tremaine
and Orch., 3s.

COL CB111
It makes a surprisingly good

fox-trot, and I admire the
ingenuity of the man who
thought of the experiment. On
the other side is Swing Low,
Sweet Chariot, which I have
always liked. I think this is,
altogether, an admirable dance
record.

What Do I Care? Hollywood
Dance Orch., is. 6d.

IMP 2307
This is a good dance record

on an electric machine; well
toned up, it will fill a large
dance room. On the other side
Vincent Lopez and his orchestra
play Singing a Vagabond Song.
A good dance record !

When Its Springtime in the
Rookies, Three Virginians,
is. 6d. PIC 588

This (and Cryin' for the
Carolines) is well rendered. I
find it hard to go through all
these hackneyed effusions this
hot weather, and find it harder
still to say anything intelligible
about them.

When the Little Red Roses (f.).
Ted Summer's Dance Devils
as. BRDCST, 2584A

The Devils are in gad form.
Sing a Little Theme Song is their
other effort. Both are good and
too well known to write an
article on !
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PIANOFORTE
RECORDS

DURING the last few months
something new and very beau-

tiful has been achieved by the Parlo-
phone Co. in the production of re-
corded piano tone. The tone has
a full rich quality and the touch is of
velvety softness; one is certain all
the time that the piano hammers
really are well felted.

Examples of the piano alone are
E 0986 (4s. 6d.), the Andante from
Mozart's Sonata in C major, with
Schubert's Moment Musical No. 3,
played by Conrad Ansonge, and
E fo32 (4s. 6d.), Hummel's Rondo,
with the third movement from
Bach's Italian Concerto, played by
Alannah Delius.

An example comprising string
tone so very true as to prove that
the piano tone is genuine and not
the result of some electrician's
jugglery is E r 103 r (4s. 6d.), Chant
Hindou. H. T. B.

SIR LANDON RONALD
ROM the Gramophone Co., Ltd.
(H.M.V.), we are interested to

hear that Sir Landon Ronald, princi-
pal of the Guildhall School of Music
has accepted an invitation to join
the Board of Directors. For thirty-
three years this eminent conductor
and composer has been one of the
leading gramophone enthusiasts.

So convinced has he always been
of the value of the gramophone as a
means of musical education that in
1910, when he became Principal of
the Guildhall School of Music, he
introduced the gramophone as a
definite adjunct to the teaching.

Through Sir Landon Ronald's
hands have passed at least 3o per
cent. of the leading young artistes
who are heard to -day on the English
concert platform and by radio.

S. H.

WHO HOLDS THE
RECORD?

WITH several firms competing
to produce the cheapest possi-

ble receiving set, it would be inter-
esting to know who is marketing
the most expensive radio gramo-
phone. Surely the new Kolster
Brandes model at 250 guineas must
be near the top.

This luxurious radio gramophone

has two turntables, but they are by
no means the only outstanding
features. The cabinet work is
superb.

The use of such an instrument in
the average -sized room of a sub-
urban villa would not, we imagine,
be advised even by the makers,
who market other less powerful
machines.

But these super radio gramo-
phones fill a definite niche. They
are ideal for restaurants, tea-shops
and small dance halls, or in fact at
any public function. With a selec-
tion of recordings by the most
famous bands in Europe and
America, such an instrument would
obviously be a great attraction at a
dance than would an indifferent
" live " combination.

In eating houses the radio gramo-
phone is rapidly gaining favour.
It will have been noted how these
machines show to advantage under
such circumstances; for the volume
and sound can be readily reduced to
a level that does not interfere with
conversation, yet serves as apleasant
background to the clatter of dishes
and the chatter of diners. D. G.

ACCOMPANIMENT
RECORDS

AFTER years of steady request
these are now obtainable,

thanks to the Gramophone Com-
pany (H.M.V.). I fear that many
readers may not know of them for
they were not announced on the
ordinary monthly list and very
little literature in connection with
them was sent to dealers.

The first issue comprises four
ten -inch at 3s., numbers B3366 to
B3369 inclusive, and two twelve -
inch at 4s. 6d., numbers C1862 and
C1863. The accompanying instru-
ment is the piano alone played by
Gerald Moore.

The songs are all well known
and every gramophonist should
have the whole group, if not for
himself to sing to or play an instru-
mental solo to, then at least perhaps
for his friends to use when they
come to see him. The words of the
songs are on cards given with the
records.

On the radio -gramophone my
friends tell my they are better than a
pianist, because one can, by means
of the volume control, get more
light and shade in tone. H. T. B.

MADAME BUTTERFLY
MADAME BUTTERFLY, ''

Puccini's beautiful and popu
lar opera, completely recorded by
principals, orchestra and chorus of
La Scala, Milan, figures in the
latest list of His Master's Voice.
Madame Marguerite Sheridan, who
was heard at Covent Garden this
season and is an H.M.V. celebrity
artiste, sings the part of Cho Cho
San.

She is supported by Lionello
Cecil as Pinkerton, Nello Palai as
the English Consul and Madame
Ida Mannarini as the faithful
servant, Suzuki.

In the second act one picks out
the Flower Duet between Suzuki
and Butterfly,

Dipping into the supplement we
can find infinite variety with such
entertaining efforts as the Band of
the Coldstream Guards doing the
Stein Song and the Old Comrades
March; the International Novelty
Orchestra again making comedy out
of melody in the Tap Dance Medley;
the new Mayfair Orchestra with
hits from the London Hippodrome's
big success, " Sons o' Guns " ;
Peter Dawson in a couple of breezy
ditties : "The Song of the Kettle,"
and "Cheery Souls," and the accor-
dion and banjo blended in the famous
waltz, "The Skaters." A. S.

BROADCAST
RECORDS

THE September and October
bulletins of these records mark

an enormous advance in their manu-
facture.

The material they are now made
from is so exceedingly good that
not only is surface noise negligible
under any reproducing conditions
but the relative roughness in the
music itself hitherto apparent on a
powerful machine has given place to
a smoothness of tone that is all
that need be desired.

At the same time I must give the
highest praise to the selection of
numbers, the performances, and the
recordings, with a special mention
for the St. Saen's Pianoforte Con-
certo, three discs at 2s. each.

This is not quite so full of tone on
the ordinary gramophone as some
other concertos I have, but for
electrical reproduction it is the very
best on my files. H. T. B.
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FINE NEW HEADQUARTERS OF GERMAN BROADCASTING ACTIVITIES
This fine building, built in the shape of a crescent, houses the staff of the German broadcasting organisation

Putting OVer Sponsored
Programmes!

TO advertise or not to advertise "
is a question I find easy to

answer when it refers to broadcast
programmes. To my mind there is
no question; we should allow ad-
vertising interests to enter broad-
casting, for only by that means can
we hope for better programmes.

In his editorial last month,
Bernard E. Jones, Editor of WIRE-
LESS MAGAZINE and Amateur Wireless,
clearly showed the B.B.C. how to
introduce advertising to the advan-
tage of listeners. He suggested that
programmes sponsored by advertisers
would he the " spiced morsels " in the
regular broadcast menu.

Rumours that the B.B.C. is con-
sidering such a scheme recur with
rather surprising regularity. Denials
follow, but I am always left with the
feeling that a denial is not quite good
enough as a dismissal of such an
important proposal.

Sir John Reith
Yet Sir John Reith himself has

said, in unmistakable terms, that
selling time by the B.B.C. is neither
necessary nor desirable. I take
leave to question the contention
that leasing the ether is unnecessary;
if so, must we not assume that the
B.B.C. has enough revenue to carry
out its ideal programme ? And that
the lack of " high lights " in the
general programmes is intentional-
not caused by lack of revenue?

Here ALAN S. HUNTER
explains how the sugges-
tion made by the Editor
last month could be put

into operation

Because if we can assume these
things, the B.B.C. stands condemned
in the eyes of thousands of listeners
as an organisation that simply will
not or cannot understand the meaning
of entertainment.

No ; I think we had better retain our
illusion that the B.B.C. would do
much better if it had more revenue.
As things are, the B.B.C. does not
receive nearly enough of the available
licence revenue. The Post Office and
the Treasury extract large slices of
listeners' money that would other-
wise be available for improved
programmes.

" Nor desirable " the Director -
General has added to his contention
that outside financial interests are
unnecessary. Yet the B.B.C. must
know how' advertising is closely
related to broadcasting in many
other countries.

Near at hand we have stations
such as Radio -Paris sending out
programmes sponsored by British
manufacturers. These programmes
are intended for British listeners; the
items are announced in English as
well as French.

We have to consider what is really
an extraordinary state of affairs;
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while on a Sunday evening the B.B.C.
is transmitting a church service, or
a chamber concert, or a missionary
talk, or a religious epilogue, Radio -
Paris and other high -power Con-
tinental stations are transmitting
dance music, musical coinedy and
other forms of secular entertainment,
specially devised to attract British
listeners.

Radio waves know no frontier;
the B.B.C. cannot be blind to the
fact that their clientele is being
offered an alternative programme
very different from their own con-
ception of a broadcast programme.
But the B.B.C.'s contention that
advertising programmes are un-
desirable is not, of course, limited to
Sunday broadcasting.

Public Verdict
It senses a fundamental difference

between a programme arranged by
the programme department and a
programme sponsored by an ad-
vertiser. For whereas the B.B.C.'s
only criterion of its public's likes or
dislikes is the post bag, the advertiser
looks to quite a different quarter for
his public's verdict; he looks at his
sales curve. If the public likes his
programme, they will buy his pro-
ducts.

That may sound a little fantastic
to some Britishers; but the power of
association of ideas must not be 
under -estimated. It is true that we
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Putting Over Sponsored Programmes !-Cont.
do not, as a nation, regard advertising
in quite such a respectful way as the
Americans: nor are we so easily
duped by advertising : but allowing
for this difference of sentiment, we
can draw a parallel between what
does happen in America and what
might happen here.

The B.B.C., let us assume for one
fantastic minute, agrees to allow
sponsored programmes. How are
these programmes to be put over?
Well the machinery for engaging
artistes is already made at Savpy
Hill; the studios are there; some of
the best announcers in the world are
there; in fact, apart from a Big
Programme Idea, the stage is already
set for national advertisers to enter
broadcasting.

Liaison Committee
Remember, the programmes are to

he sponsored, and not riddled with
interjections by the advertiser. He
would pay for the talent required to
put over his star programmes. The

.rest would be done by a liaison
committee acting between him and
the programme department.

In New York last year I was
greatly impressed with the organisa-
tion of the National Broadcasting -
Company. They advise the ad-
vertiser how he can best represent
his commodity or manufacturing
process in terms of programme
appeal; they suggest how much
space he should take in the news-
paper press to back his broad-
casting; they even take on the job
of displaying his press advertisements
for him; and they book his artistes,
arrange their salaries and frame the
opening sentence that will in all
probability contain the only re-
ference to his product.

In fact the N.B.0 is a fine example
of the logical development of spon-
sored programmes.

Making A Start
The B.B.C. could make a start

with one hour every evening through
the regional stations, extending the
sponsored period as advertising de-
mands warranted. If one may judge
by the recent activities of British
advertisers in connection with spon-
sored programmes from the Con-
tinent, the difficulty would be, not
to find enough big advertisers, but
to find enough broadcast hours for
them to sponsor.

According to the size of the firm
and the repute of its product, pro-
grammes sponsored by advertisers
would naturally vary both in stan-
dard and in conception. The B.B.C.'s
fear that sponsored programmes
would be undesirable seems to be
based on the assumption that the
advertiser would encroach too much

ARE YOU IN FAVOUR ?

When you have read this
article you will realise the
benefits that sponsored pro-
grammes would give you as a
listener. But how can you
get them even if you do
want them ?

We invite you to write to
WIRELESS MAGAZINE if you
are in favour of sponsored
broadcasts. If your comments
are favourable, we will pass
them on to the B.B.C., for it
is only by the pressure of
public opinion that any change
will be made in Savoy Hill's
avowed policy. Write and let
us know your opinion NOW !

upon his allotted period with re-
ferences to his product.

Again we can learn a lesson from
America, where it has been proved
that the most successful sponsored
broadcasts, both from the adver-
tising point of view and the lis-
teners', are those that merely asso-
ciate the name of the firm or product
with a special programme of really

genuine entertainment value.
In this sense, the recent Conti-

nental sponsored programmes are an
unfortunate example; I have not yet
heard a really fine concert from the
stations in question. They seem to
be concentrating on jazz and novelty
orchestras. This is in contrast to
present practice in America, where
some of the big advertisers sponsor
the very finest musical combinations
in the country. One of the most
popular sponsored American hours
last year played classical music
exclusively.

"High -spot" Items
Just imagine what a week of

sponsored hours would sound like
through a B.B.C. station. The
routine item ends when the announcer
says, " Now, ladies and gentlemen,
you are to be the programme guests
of the Moonlight Soap Company.
The Moonlight Symphony Orchestra
will open the programme with
That would be all the advertising;
the rest would be a good programme.

Next night; the announcer says
"The Selfridge Sextet are again with
us. They will start their programme
of popular numbers with-."
Again no further advertising. And
so on through the week, every evening
would have a " high -spot " enter-
tainment sandwiched between the
normal programmes.

Germany's Radio
THROUGHOUT Germany radio

is being utilised for advertising.
The broadcasting stations are owned
by the German Reich, which has sold
advertising time for a long period.
The Post Office authorities are in
charge of the management, in co-
operation with private companies.
Programme material is prepared by
the latter, while the technical admin-
istration remains in the hands of the
Government.

Before the end of the year there will
be about 3,000,000 registered lis-
teners in Germany, each paying a fee
of two marks monthly, regardless of
the type of receiver used. These
funds are received by the Post Office
and part turned over to the private
companies to pay for the programmes
and incidental expenses. Estimates
give four listeners to every registered
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"Ads."
set, so one -eighth of Germany's popu-
lation " listen in."

The amount of radio advertising is
curtailed in the Reich. By that rule
it has become effective and graciously
received. Only thirty minutes of the
entire day at each station is devoted
to the purpose of exploitation, taking
the form of business information,
hints to listeners, the quotation of
prices, and industrial news.
No "Hook-ups"

Advertisements are broadcast both
in the afternoon and at night. Each
station files its own schedule. There
is no such thing as a hook-up for a
sponsored programme for the simul-
taneous announcement of an adver-
tisement on a national scale. How-
ever, three stations, Hamburg, Leip-
zig and Stuttgart, are sometimes con-
nected for an advertising period.
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A Case for the B.B.C.'s Consideration
Musical selections are given be-

tween every two announcements. In
addition, so as to attract a larger
audience, the announcers possess
velvety voices. "The voice with a
smile" is in great demand. Only

POWERS BEHIND AMERICAN
BROADCASTING

The National Broadcasting
Company of America has had a
great experience in the handling
of sponsored programmes. In

speakers of proven personality
are permitted on the air during
advertising sessions. And the
majority of these are women.
They laud the bargains with
real vim and enthusiasm-as
might be expected.

"A Nice Frock"
" It is not only necessary to

give the broadcast advertise-
ment a nice frock; it also wants
a new cloak," is the way Erich
Curth, director at Hamburg,
describes it. " That nice cloak
has to consist of music and
entertainment. We have slowly
arrived at the present level of
broadcast advertising. It con-
sists of a limited number of
advertisements which take the
form of little essays, which
are rendered by competent
artistes."

Mr. Curth says : "Of course,
there are listeners who simply refuse
to tolerate advertisements and switch
off their sets when the advertising
period conies. However, every kind
of advertising has friends as well as
opponents, who are very few com-
pared with the number of friends."

Frankfurt permits " ads " from
10.15 to 10.30 p.m., and Gleiwitz
after to p.m. In Berlin the period
starts at 6 p.m. In Munster the
usual session opens at 2 o'clock.
Announcements on the powerful

tisement. When it takes the form
of a lecture the rate goes up to 500
marks. Bremen's rates are 4o and
aro marks respectively. Hamburg
assesses a fee of 8o marks for an
announcement and 420 marks for a

A BROADCAST BIRTHDAY CAKE ?
Why, yes, those things are done in America!
When station WLW, located in Cincinnati, Ohio,
was four years old, it was presented with a birth-
day cake made by Mrs. Judith Anderson, culinary
expert on the staff. Here she is shown presenting
the " thing," candles and all, to the owner of the

station, Powell Crosley, Jr.

Langenberg station only are sched-
uled for 2.3o, but when Langenberg
is connected with Koln, Miinster and
Aachen the advertising may.be given
between so and Is p.m.

Berlin charges zoo reichsmark for
what is classified as a simple adver-
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the centre is M. H. Aylesworth,
President of the N.B.C. On
the extreme left and right re-
spectively are J. J. Aronte and
A. C. Marks, Jr., both of the

American organisation.

talk. The average among the
twenty other German stations is
about 5o marks for an announce-
ment and 200 marks for a lecture.

On Saturdays the fees are
boosted 25 per cent., and on
Sundays and holidays the rates
go up 5o per cent.

On Sundays Hamburg, Kiel,
Hanover and Bremen broad-
cast advertisements from s to
2 p.111.

Fifteen Lines
The wording of a "simple

advertisement" may consist
of not more than fifteen type-
written lines, phrased so that
"it will be clearly understood
that the customer, not the
broadcasting company, is doing
the advertising."

No advertising is permitted
to start with " I " or to be given
from the " I " point of view.

Advertisements in lecture form,
lasting ten to fifteen minutes, must
be on a subject of general interest.
They are generally put on during the
afternoon. Notice regarding them
is incorporated in the official advance
printed programme of the station.
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Stringed Instruments
Those interested in the technical side of radio will find an equal attraction in the mechanical

features of musical instruments. In this article, WHITAKER-WILSON, the " W.M."
Music Critic, discusses the construction and mode of vibration of the stringed instruments that

play so great a part in most orchestral transmissions

THE outstanding feature of a
stringed instrument that has

always appealed to me is its amazing
simplicity. When I look into my
grand piano or examine the organ in
my church, I always fall to wonder-
ing why more does not go wrong than

TWO BROADCAST-
Sydney Kite is the conductor of Ciro's

Dance Band

is the case, for there seems so much
mechanism about both instruments.

Yet my piano, a fine Blfithner
Grand, has never cost me a penny,
beyond tuning, since I have had it;
as for my organ, there have been
some very ordinary expenses, mainly
replacing odd things here and there
that have been affected by the very
cold weather, but practically nothing
else.

The violin, as an example of the
family of viols, seems to have no
mechanism about it; all one can con-
clude is that it is made a convenient
size for the average person to handle
and, for the rest, it is a matter of
the quality of the substances used in
construction and a certain precision
in the balance of its constituent
parts.

There is no actual difference

between any of the stringed instru-
ments excepting in the matter of
size, so I have taken the 'cello as my
first example in diagram form; if you
will study it carefully you will
appreciate that shape and accuracy
of construction is responsible for its
tone (Fig. r).

When any viol is played, the bow
causes a vibration by friction, such
vibrations being communicated to
the bridge across which the strings
are stretched. The bridge, which is
carved underneath to fit the table
with the greatest accuracy, transmits
the vibrations to the table itself,
when they instantly spread them-
selves-the air, both inside and out-
side the instrument, becoming af-
fected, the former carrying on the
vibratory transmission to the back
of the viol as well as to the ribs.

Thus the whole instrument is in a
state of sympathetic vibration.

The greatest precision has to be
observed so that the strings are free
to vibrate and yet do not rattle
against the finger -board; on the other
hand, if they are raised too high the
player will find the stopping a very
tiring process. The bridge, therefore,
is an important part of the instru-
ment.

In every one of the viol family the
lowest string, being thicker, requires
a little more room to vibrate success-
fully; the fingerboard is, therefore,
cut away a little to allow for this.

There is an upright pillar of pine
wood inside all stringed instruments,
called the sound post, which is of the
greatest importance. It is carefully
shaped to fit the table and back of the
instrument; as in the case of the
bridge, perfect contact must be
ensured.

Acoustical contact, if one may be
permitted such a term, is as essential
to a stringed instrument as electrical
contact is to a wireless set.

The sound post is kept in position
entirely by the pressure of the strings
on the table, its correct position
being of importance. It is placed
under-slightly behind, if anything -
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the right foot of the bridge. The
entire area of variation in its position
cannot cover more than a quarter of
an inch; moreover, its diameter
affects the tone and is a matter for
acute adjustment.

The object of the sound post is to
render the vibrations regular and to
prevent them from becoming inter-
mittent; it also helps to convey them
to all parts of the instrument.
Incidentally, it acts as a support for
the right foot of the bridge, the bass
bar (see Fig. 2) supporting the left
foot.

No Waste!
This has always interested me. The

sound post has to be under the foot of
the bridge to perform its duties, but
no one has ever thought of employing
a separate support for the bridge;
there is no waste in a fiddle 1 The
bass bar is made of pine and is glued
(in a state of tension) into its position
under the left foot of the bridge, its
function being to spread the vibra-
tions, especially the powerful ones of
the lower strings.

A hundred years ago the standard
pitch was considerably raised; it was

-VIOLINISTS
While Tiny Maitt does the same thine

at the Hotel Splendide
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then found that this increased the
pressure of the strings on the table,
and bass bars of larger dimensions
were inserted.

The ribs, which give the instru-
ments their attractive shape, do not
actually affect the tone very much,
but they determine (by their position)
the volume of air enclosed in the
body --another important factor. The
f -holes naturally bring the air inside
the instrument into contact with that
outside, but they also serve to make
the instrument flexible.

Corner Blocks
Corner blocks (see Fig. 3) were

introduced to strengthen the projec-
tion at the extremities of the centre
bouts, and also to help secure the
table and back to the ribs. The
varnish is of protective value only,
and although it has been said that
its influence upon the tone of the
instrument is of value, I doubt the
truth of the statement. Ornament
and protection are its functions.

The woods used in violins and
other stringed instruments are syca-
more (in other words, maple) for the
back, ribs, neck and bridge; pine for
the table, bass bar, blocks, linings,
and sound post; ebony for the finger
board, tail piece, nut, and pegs.

The strings are made of sheepgut,
which is cut into thin strands, after
much preparation; these are twisted
by a ropemaker's wheel. Three, or
perhaps four, are used for a fiddle
E string, four for an A, six, seven, or
even eight for a D, more still for the
thicker strings of the larger instru-
ments.

The use of metal strings for the
fiddle is now common; the result is
not so good tonally, but violinists are
weary of their strings constantly
breaking. The tone suffers most in
pizzicato passages; I noticed the ting
of metal the other night when listen-
ing to Beethoven on the wireless from
Queen's Hall.

Sensitive Adjusters
Durability, after all, means some-

thing and violinists prefer their metal
E strings, with their sensitive little
adjusters for tuning purposes, the peg
.not being used except when putting
in the string initially. The pegs at
one time used to be of boxwood, but
for many years now it has been the
custom to fashion them of rosewood,
which is the least likely to slip.

A full-size violin is about ,4 in.
short of 2 ft. in total length, the body

being about 14 in. long. The body of
a viola is usually about i6 in. in
length; that of a 'cello roughly 3o in.
(48 1/2 in. total length); the total
length of a full-size double bass is
generally something just under 6 ft.

The bow has undergone many
changes in both size and shape
(Fig. 4). The stick is made of
Brazilian lancewood, and is cut on
the straight, following the grain of
the wood, and is afterwards slightly
curved by the application of heat.
Experiments have been made with
various woods for this purpose, but

part of it is enough to cause serious
defects. A violin, one imagines, will
last for ever; certainly those by
Stradivarius, Guarnerius, and Amati
are younger to -day than the day they
were varnished.

100 Years Ago
What other type of instrument can

we point to and say the same thing ?
Not to the piano. It is only a hun-
dred years since the piano came into
being, and no one has any use for an
old piano if he can get a new one.

There is something about a piano
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ESSENTIAL PARTS OF STRINGED INSTRUMENTS
Fig. i.-Various parts of a 'cello. Fig. 2.-Interior of a violin, showing the
back and ribs. Fig. 3.-Under side of a violin table. Fig. 4.-(a) violin
bow of the early Stuart period, 161c) ; (b) at the time of the Restoration, 166o;

(c) the type used by Bach in 171o; and (d) the present-day violin bow

the lancewood from Brazil seems to
be practically universal now.

The nut is made of ebony, tor-
toiseshell, or ivory. White horsehair
is used for all stringed instruments,
except the double bass, for which
black is employed. The 'cello bow is
slightly shorter than that used for
either the violin or viola, but the
principle is the same.

It is little short of amazing how
simple the construction of a stringed
instrument really is; seemingly, there
is nothing to go wrong, and yet the
slightest derangement in almost any
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when it is new that is unmistakable
and unapproachable in the tone -pro-
duction sense. It is the same with an
organ; although old pipes are cer-
tainly of value, no one wants to play
on an old-fashioned organ; modern
up-to-date action is always required.

With a violin, it is a very different
story; the cry is always for a pedigree
instrument, the older the better.
Violin -making is, on the other hand,
by no means a lost art; very fine
instruments are made in England, to
play on which no artiste need be
ashamed.
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TW,Nt", STANDARD D,C, UNIT
*SUITABLE FOR ALMOST ANY SET

MANY listeners do not seem to
realise that it is very much

simpler to obtain high tension for a
radio set from direct -current (D.C.)
mains than it is from alternating -

This unit will supply up to
30 milliamperes at the volt-
age of the mains to which

it is connected

current (A.C.) mains. The apparatus
required is simple in the extreme and
considerably less expensive.

This unit is a companion to the
" W.M." Standard A.C. Unit, which
was described in detail last
month and is intended for use
with the majority of 'WIRE-
LESS MAGAZINE receivers to
be published during the new
season.

One of the great advan-
tages of working from D.C,
mains is that no rectifying
apparatus is needed. It is
necessary only to provide
apparatus (s) that will smooth
out any irregularities in the
supply and (21 some kind of
voltage control.

Maximum Voltage
The maximum voltage ob-

tainable is only a few volts
lower than the actual mains
voltage, the slight drop being
occasioned by the resistance
of the low -frequency choke
used for smoothing. On 200 -
volt mains, for instance, the
maximum voltage will be in
the neighbourhood of 185,
while with 24o -volt supplies

Set -users with direct -current mains
will find this unit an economical
source of obtaining high tension.
It has been specially designed by
the " W.M." Technical Staff.

a maximum of over zzo volts will be
available.

In practice, the output from the
unit depends upon the current -carry-
ing capacity of the choke. If too
much current is passed through the
choke its inductance will drop to such
a low value that it will cease to smooth
efficiently and reception will become
noisy. In this instance it is recom-
mended that not more than 3o
milliamperes be taken from the unit.

In order to make the instrument
suitable for use with the majority of
receivers, three separate output ter-
minals are provided.

The first of these, marked H.T. 1,

is intended for supplying voltage to
the screen of a shielded valve; the

maximum voltage obtainable from
this tapping will never exceed half of
the actual mains voltage.

For the Detector Stage
The tap marked H.T. +2 is in-

tended for supplying a detector or
first -stage low -frequency valve.
H.T. +3 is capable of giving a slightly
higher voltage than H.T. +2 and is
suitable for a second -stage low -fre-
quency amplifier, while H.T. +4
provides very nearly the full mains
voltage for a power valve.

It should be clearly understood
that the maximum voltage obtainable
from the unit can never exceed the
voltage of the mains. Therefore, the
unit will not be of very much use if

used on ioo- or izo-volt
supplies. In the case of A.C.
mains it is, of course, possible
by means of a suitable trans-
former to step the voltage up
or down to any required
value. This is where A.C.
scores over D.C.

This unit supplies only high tension
and filament current

NO LARGER THAN A DRY BATTERY
The overall dimensions of this simple unit are 81 in. long,

in. deep and 4 in. high. There is one variable tapping for
screened -grid valves
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Running Costs '
There is an idea prevalent

amongst a large number of
beginners that it is ex-
travagant to run a radio
receiver from the mains.
Assuming that this unit is
used on zoo -volt mains and
the consumption of the set is
zo milliamperes, then the
total power used is only 4
watts, one -fifteenth the power 
required by an ordinary 6o -
watt electric lamp !

It will thus be clear that
the cost of obtaining high
tension from the mains is
almost negligible.

A glance at the photographs



and diagrams reproduced in these
pages will show the simplicity of the
unit, which occupies no more space
than a too -volt dry battery. It has
the obvious advantage over a battery,
however, that it can never run out.

Flexible resistances
used and the result
particularly neat

compact job

are
is a
and

It will be seen from the circuit
diagram that, associated with the
leads marked H.T. + t, H.T. + 2, and
H.T. + 3, there are various fixed and
variable resistances.

Screened -grid Supply
In series with H.T. + t is a 50,000 -

ohm variable resistance and a 5o;000 -
ohm fixed resistance. When the
slider of the variable resistance is so
placed that its value is at a maximum,
the voltage obtained at H.T. +t is
half the mains voltage. It will, there-
fore, be obvious that with Zoo -volt
mains it will be necessary to place the
slider about two-thirds of the way
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voltage lost across the controlling
resistance is the product of the actual
resistance multiplied by the consump-
tion in milliamperes. Thus with a
too,000-ohm resistance and a load of

milliamperes the voltage drop is 20,
while with a load of 5 milliamperes
and a resistance of 50,000 ohms the
voltage drop would
be 5o volts.

Knowing the con-
sumption of the valve
at a particular anode
voltage, it is there-
fore a simple matter
to calculate the best
value of resistance to
use.

Assuming that an
average load for a
low -frequency valve
is 6 milliamperes, the
voltage dr o pp ed
across the io,000-
ohm resistance in
series with H.T. + 3
will be 6o, so that the

4

MT.+

IiT-
MFD.

EARTH io

CIRCUIT OF THE HIGH-TENSION UNIT
It will be seen that each tapping has a voltage -controlling
resistance and a 2-microfarad condenser which effectively

stops m.stor-boating

the smoothing will suffer if too great
an output is taken from the unit. The
output can be raised to almost any
figure, however, provided a suitable
low -frequency choke is employed.

In districts where mains hum is
very pronounced it may be desirable
to increase the capacity of the

10,000 OHMS

2 MFD.
30,000 OHMS

of
ctxo 0

SMOOTHING
CHOKE

SWITCH

11+

2MFD.

D.C. MAINS

50,000 OHM
POTENTIOMETER

value actually applied to the valve
anode (with zoo -volt mains) will be
iv volts.

It will be seen that each resistance
is by-passed to earth by means of a

A HIGH-TENSION SUPPLY THAT NEVER RUNS OUT !
This unit is suitable for almost any receiver and will give an output up to 3o milli-

amperes. A companion A.C. unit was described last month

round to get 6o volts for supplying a
screened -grid valve.

In series with the tapping H.T. +2
we have shown a 30,000 -ohm fixed
resistance. A load of 3 milliamperes
for a detector valve connected to this
tapping will produce a voltage drop of
approximately '90, so that with 200 -
volt mains the approximate potential
applied to the anode will bt," about
rio volts.

This resistance can, of course, be
varied to suit any required conditions.
It should be remembered that the

2-microfarad fixed condenser. These
effectively prevent any possibility of
motor -boating, for the voltage -con-
trolling resistances also act as de -
coupling devices.

It has already been explained that

Three fixed and one vari-
able output are provided,
the latter being for screened -

grid valves
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smoothing condenser from 4 micro -
farads to 8 microfarads.

Half-price Scheme
It will be evident from photographs

and layout that the construction of
the " W.M." Standard D.C. Unit is
well within the capabilities of any
amateur. All the essential details are
reproduced in these pages, but if
desired a full-size blueprint can be
obtained from the Blueprint Depart-
ment, WIRELESS MAGAZINE, 58-61
Fetter Lane, E.C.4.

The number of this blueprint is
WM215, and a copy can be obtained
at the special half-price rate (that is,
6d., post free), if the coupon at the
foot of the inside back cover is used
by November 3o.

It will be seen that the majority of
the components are mounted on a
wooden baseboard, while the variable
resistance and terminals are mounted
on an ebonite strip bolted inside the
tinplate cover which slips over the
other components.

Metal Safety Box
This cover is provided with an

earth terminal and acts as a safety
box. If desired a fuse can be fixed on
the baseboard, but this is not abso-
lutely essential and has been Omitted
for the sake of simplicity.

It will be noticed also that there is
no switch on the unit itself. We
recommend that a push-pull switch
of the type illustrated should be
inserted in the main lead between the
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The "W.M." Standard D.C.

50,000 OFIM5 POTUITIOMETER

TO D.C,I
MAI ris

ft
5W ITCII

HALF -SCALE LAYOUT AND WIRING DIAGRAM
This layout can be obtained as a full-size blueprint for half-price (that is, 6d., post
free), if the coupon at the foot of the inside back cover is used by November 3o. Ask

for No. WM215. Wire up the leads in numerical order

power socket and the unit itself.
Most of the details of construction

will be clear from the photographs
and diagrams. On the baseboard are
mounted the five 2-microfarad con-
densers and a smoothing choke.

The five terminals and 50,00o -ohm

There is no possibility of
motor -boating being experi-
enced when this unit is in
use ; special by-pass con-

densers prevent it

potentiometer are fixed to a small
ebonite strip which is then bolted into
the tinplate cover, which is already
provided with a bushed hole for the
insertion of the mains lead.

It will be noticed that in this unit
we have used the new flexible type of
resistance in place of the old standard
cartridge models. The flexible resist-
ances are wire wound and have the
great advantages of compactness and
cheapness.

They are available in the usual
ranges, and other values from those
specified can be obtained if desired.
The method of finding the resistances
for various purposes has already been
explained in detail.

When the unit is being used it
should be noted that the tapping
marked H.T. f should be employed
only for supplying the screening grid
of a shielded valve.

If it is desired to have a variable
source of supply for any ordinary
anode circuit, the 50,000 ohm poten-
tiometer and fixed 30,00o -ohm resist-
ance should be replaced by an
ordinary two -terminal resistance of
the compression type, such as a
Clarostat or Volustat.

It is of the utmost importance that
a fixed condenser should be placed
between the high-tension negative
and the earth terminal on the unit.
When this unit is in use the earth
lead should be removed from the
main receiver and taken to the earth
terminal on the case of the high-
tension unit. If this is not done,
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Unit Continued
there is a possibility of the mains
being short-circuited.

An additional precaution is to
place a - or 2-microfarad fixed con-
denser in series with the aerial. Then
there is no possibility of getting a
shock by touching the aerial, even if
the positive main is earthed.

Those who read the description of
the " W.M." Standard A.C. Unit in
the October issue of WIRELESS
MAGAZINE will remember that a low-
tension winding was provided on the
transformer for running the valve
filaments.

Transformation Impossible
Such an arrangement is not at all

easy in the case of D.C. mains, as it
is not possible to step down the
voltage to the low value required.

When D.C. mains are used for
filament supply, it is necessary to
provide a resistance that will waste so
much of the mains voltage that only
the value required for the filaments is
obtained. For instance, to run 2 -volt
valves from a zoo -volt supply it is
necessary to waste 198 volts, all of
which must be paid for.

It will, therefore, be seen that it is
much more economical to run the
valve filaments from a low-tension
accumulator in the ordinary way.

Constructors should note that the
three flexible resistances, although
actually forming connections between
the other components, are not num-
bered as are the other leads. Care
should therefore be taken not to
omit them.

COMPONENTS REQUIRED
FOR THE " W.M."

STANDARD D.C. UNIT
CHOKE, LOW -FREQUENCY

1-Igranic, type C30, 15s. 6d.
CONDENSERS, FIXED

5-T.C.C. 2-microfarad, type No. 50, 10s. Id.
(or Dubilier, Ferranti).

EBONITE
1-Terminal strip, 7 in. by 2i n.

RESISTANCES, FIXED
1-Bulgin 10,000 -ohm link, ls. 6d. (or Mag-

num).
1-Bulgin 30,000 -ohm link, ls. 6d. (or Mag-

num).
1-Bulgin 50,000 -ohm link, ls. 9d. (or Mag-

num).
RESISTANCE, VARIABLE

1-Rotorohm 50,000 -ohm potentiometer, 6s.
(or Regenstat, Colvern).

SUNDRIES
Rubber -covered flex (Lewcoflex).
Stiff insulated wire (Glazite).
1-Baseboard. 81% in. by 4y2 in.
1-Bitlgin mains switch, type S18, 2s.
1-Wholesale Wireless metal box, type No. 5,

4s. 6d.
TERMINALS

6-Belling-Lee, type R, marked H.T.+1,
H.T.+2, H.T.+3, H.T.+4, H.T.-, E,
ls. Bd. (or Eelex,
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YOUR FAVOURITE TYPE OF SET
Some

IN analysing the past
six months' corres-

pondence handled by the
"W.M." Set Selection
Bureau, which has ad-
vised hundreds of
readers on suitable
makes of the different
types of sets on the
market, several very in-
teresting facts have
come to light. The
majority of the letters
have expressed definite
decisions as to type, or
have outlined conditions
that have in themselves
defined the type of set
required. The Bureau
has then recommended
suitable makes for the
type involved in each
letter. The analysis,
therefore, gives a trust-
worthy indication of
actual radio wants-so
far as WIRELESS MAG-
AZINE readers are

Notes by the Staff of the " Wireless Magazine" Set Selection Bureau

ELECTRIC

1\\\\\\\\\\\\IIIRAiStOek

'BATTERY
This diagram shows proportions in which WIRELESS MAGAZINE

readers are buying different types of receivers

concerned.
Probably the most striking result

of the analysis is the elevation of the
all -electric set over all other types.
Sets working from the mains, whether
transportable, table -cabinet or radio
gramophone, account for 5o per cent.
of the total number of sets recom-
mended.

This is the more surprising when
one considers the high cost of all -
electric sets in conjunction with the
restricted distribution of electric -
light in the British Isles.

Prosperous People
Our view is that a large proportion

of readers who buy sets, as distinct
from those making sets, are pros-
perous people who can afford to
insist upon the installation of electric -
light in place of gas.

Simple battery sets with external
accessories account for a quarter of
the total; two conflicting reasons may
be put forward to account for this
result. The undoubtedly low cost of
a battery set compared with an all -
electric set, having a similar number
of valves, probably influences
many set buyers. Some of them,
with electric -fight, cannot afford to

take advantage of the supply.
As against this is the fact that

many who cannot afford to buy a
good set prefer to make a good set
instead of buying an inferior set.

together
plicity that tempts many a would-be
set -buyer into the interesting realm
of set construction.

(See also page 375)

Portables are lower in
demand than  we should
have anticipated; the
13 per cent. seems too
small to be truly in-
dicative of the demand.
But amongst all -electric
sets we have included
transportables working
from the mains. Pos-
sibly set buyers realise
that the advantage of
having a self-contained
non -battery set out-
weighs the advantage of
the complete mobility of
the battery portable. All
the same this is a sur-
prise result.

Kit sets are, natur-
ally, lowest on the list.
The I I per cent, demand
for this type of set was
as much as we expected,
for it is not a true
factory -built set. The
popularity of kit sets is,
no doubt, due to the
low cost of assembly,

with an admirable sim-

The Five -point Four-Continued from page 382
exceptional circumstances double -
tapped coils can be used.

Constructors who have a stock of
plug-in coils in their workshops will
be able to try various sizes in the
different holders to get the best
results. We do not mean that sizes
different from those recommended
will give better range or volume, but
with a little experimenting it will be
possible so to adjust the coil sizes and
the pre-set aerial condenser that the
main tuning dials are more or less in
step over the entire range of wave-
lengths.

An output choke and by-pass con-
denser are not, of course, essential
and can be omitted if it is desired to
cut down the expense of construc-
tion. On the other hand, those who
already have a suitable output trans-
former can use this in place of the
output choke, in which case the asso-
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ciated 2-microfarad by-pass con-
denser can be omitted.

Another alteration that some con-
structors may desire to make is in the
mounting of the screened -grid valve.
The holder for this can be placed on
the baseboard provided that a slight
rearrangement of the other com-
ponents is made.

Best of Its Type
There is nothing else that can be

usefully said about the set. We are
satisfied that it is the best and cheapest
receiver of its type that it is possible to
produce with modern components, and
we confidently look forward to
receiving many satisfactory reports
from the hundreds of readers who will
undoubtedly be attracted by the
convenient and efficient design of the
Five -point Pour.
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Wireless ink
SIXTY millions of years ago there

was no such thing as radio-and
a true conception of the infancy of
this marvellous science comes when
one glances at the lacelike wonders
of nature which make the Carlsbad
Caverns in New Mexico the most
amazing underground recesses on
earth.

Awesome Experience
It therefore was positively awe-

some to sit in one of these ancient
chambers, amid thousands of glisten-
ing formations, and to find that
invisible waves were speeding through
them from and to the most distant
points of the outside world.

It was no wonder that the prospect
of tuning -in in such a location gave
me one of the real thrills of my
adventures in radio-and it proved
even more exciting in the happening
and memories thereof.

Just imagine : I was the first to
install a radio instrument at a place
that is considered by geologists the
oldest of its kind. Doing something
that has not been done in 60,000g000
years certainly gives one a peculiar
feeling.

The installation of radio gear
was not without difficulty. Constant
dripping from the stalactites made
the caverns very damp. The appa-
ratus was always in danger of ruin
by moisture. It was finally placed on
a table in a corner away from stalag-
mites-all comprising just a tiny
speck in a colossal room more than
200 feet high and at least Too ft. wide
-more than 400 ft. below the sur-
face-with gorgeous shapes at every
turn perpetually glistening.

Apparatus Used
First I wired up the transmitter,

generally made up of parts from my
home station W2ATZ in Brooklyn, a
50 -watt outfit with i,000 volts on the
anode, using two rectifying bulbs.
Nothing out of the ordinary was used.
The receiver was the Grebe CR18
Special, with detector and two steps
of peaked amplification. The aerial
was of the voltage -feed Hertz type
favoured by amateurs.

Carlsbad Caverns are in govern-
ment hands. The property is now a
national monument and a number of

A Special Article by ERIC
PALMER, Jnr., America's

"Radio Kid"

the large rooms already explored
have been supplied with electricity,
so that the ever increasing number of
visitors might view the scenes.

The Department of the Interior has
employed rangers as guides. With
their permission I tapped the power
lines, stepping up the TTo volts with
the customary transformer. The
only handicap was that the power
was usually shut off at 4.30 p.m., so
that the radio tests were always in
daylight and not at hours when a
large number of experimenters on
short waves would be counted on for
listening in.

The short aerial was fixed to a
stalactite. Another aerial was
created by running an insulated wire
all the way to the entrance of the
cavern, with a condenser in series-

A SPECIAL LOUD-
SPEAKER NUMBER

Everybody interested in
radio wants all the latest
information about loud-
speakers. Full details of
all the new models will be
published next month.
Don't miss the December
issue of WIRELESS
MAGAZINE. It will be
on sale everywhere on

THURSDAY, NOV. 20

and that resulted in great signal
strength. But I heard some stations
without any aerial at all; the coils
within the receiver and the earth
connection were sufficient.

Much to the surprise of everyone,
stations rolled in the minute the
receiver was connected up. The first
heard was W2 XAF. That is the
General Electric plant at Schenectady.
It was daylight in New Mexico, but
the music came through nicely over
the 2,400 miles. Next W2XE was
reported; this is the short-wave
auxiliary of WABC. WENR, Chicago,
represented by W9XF, was logged,
with tremendous volume.

Realisation followed expectancy.
It was obvious that the Hertzian
waves were penetrating to the
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avern
caverns. The next thing was to try
out the transmitter. A CQ call on 20
metres was flashed out. I nervously
awaited a response. In a few moments
it came : W9BCT was calling W5QK,
the designation assigned to me at the
cave. A glance at the list of amateurs
showed that W9BCT is Neil B. Coil,
at St. Paul, Minn. That is 1,500 miles
from Carlsbad.

Bats Flying About
Probably I gave Coil the surprise

of his life when I clicked out the
information that I would have to
shut down because the bats were
flying about and making life rather
miserable. He inquired for details.
I told him that I was far underground.

Florida and California were heard
calling-scores of stations that very
afternoon and during succeeding ses-
sions at the key.

One thing was noticed in reception
from great distances-an echo effect.
It was quite uncanny. High -power
commercial stations in South America
were noticeable particularly because,
on testing, their letter V sounded as
if it was chasing itself about. Prob-
ably I was listening to both the
ground and the sky wave.

When the V came I actually came
across two V's, the first strong, the
second weak. That meant, according
to the accepted theory, that the sky
wave was following a longer course,
due to rebounding from the Heaviside
layer, the atmospheric roof.

On G5SW, Chelmsford, the British
Broadcasting Corporation's high -
frequency transmitter, the same thing
happened-also with PCJ, Eind-
hoven, Holland. When words were
spoken it seemed, several times, as if
the person stuttered just a trifle. But
that did not always happen-and
G5SW and PCJ were noted about a
dozen times.

A Special "Kick "
What gave me a special " kick "

was when I brought in PYTAW.
This is an amateur station which I
have operated. It is located in Rio
de Janeiro. Amateurs in France,
England, Chile, and other countries
were heard on the 2o -metre band,
which is considered superior for
daylight work.
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ME FALCON
TAI RE E

ALARGE number of amateurs
already have in their possession

mains units which they wish to use as
the basis for an all -electric receiver.
This set has been so designed that
its high-tension supply can be ob-
tained from any standard mains
unit, but for those who want to build
up a complete job we have designed
a special battery eliminator, which is
described in detail on page 406.

Use of A.C. Valves
The Falcon Three consists of a

screened -grid high -frequency ampli-
fier, leaky -grid detector, and trans-
former -coupled power stage with
choke output. The valves used are of
the A.C. type, taking raw A.C. at
4 volts, which can be obtained from
the secondary of a suitable mains
transformer.

It should be clearly understood
that this set can be used only with
A.C. mains and will not operate from
D.C. supplies

AN

This set is intended for use with A.G. mains. It
can be used in conjunction with any standard
mains unit giving high tension and a 4 -volt supply

WAVE -CHANGE for heating the A.C. valves. A specially suitable
SWITCH A.C. unit with a valve rectifier giving outputs

up to 75 milliamperes is described on page 406

A number of mains units on the
market incorporate a 4 -volt output
which can be used for running the

to the cathodes) takes the place of
the ordinary low-tension negative con-
nection so far as what may be called
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CIRCUIT OF THE FALCON THREE

1 4V. (A.C)

The combination of valves used is a screened -grid high frequency amplifier, leaky -
grid detector, and a transformer -coupled power stage with choke output

valves in the Falcon Three, but if it is
desired to make use of an existing

i i i 1 hi h i i illun t g v ng on y g tens on t w
be necessary to provide a separate
transformer with a 4 -volt secondary.
These instruments are standard, and

10 can be obtained from a number of
manufacturers.

For convenience in use, the tuning
coils are of the dual -range type, that
coupling the screened -grid valve to
the detector being a tuned trans-
former. This form of coupling gives
greater stability than a plain tuned -
anode circuit with a single coil.

As the A.C. valves are of the
indirectly -heated type, the wiring of
the filament circuits is a little differ-
ent from an ordinary battery receiver.
The actual heaters are wired separ-

This aluminium or copper screen is used for ately and supplied with A.C. at
shielding the high -frequency valve 4 volts. The extra connection (that is,

IMPORTANT DETAIL

403

the " return " leads are concerned.
In other words any lead that would

normally be taken to low-tension
negative in a battery set is in this
case taken to the cathodes.

Decoupling Resistances
Mains valves are now very much

more reliable than they were a year
ago, but in order to make sure that
the set is quite stable, decoupling
resistances are included in the screen-
ing -grid and anode circuits of the
shielded valve. In each case a
600 -ohm resistance is used in con-
junction with a r-microfarad fixed
condenser.

In order to prevent mains hum
being heard from the loud -speaker, it
is necessary to connect the cathodes
of the valves to a centre point on the
4 -volt secondary used for supplying
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QUARTER -SCALE LAYOUT AND WIRING GUIDE
This layout and wiring diagram can be obtained as a full-size blueprint for half-price (that
is 6d., post free) if the coupon on the inside back cover is used by November 3o. Ask for

No. WM217

the filaments. If the transformer is
not provided with a centre tapping
one can be obtained artificially by the
use of a potentiometer connected
across the ends of the 4 -volt trans-
former winding. In this case the
cathodes are connected to the slider
of the potentiometer, which is moved
round until no hum is audible.

Panel Controls
Both coils are tuned by a .0005-

microfarad variable condenser, these
being arranged at the extreme left
and right of the panel. The con-
denser on the left tunes the aerial
circuit and that on the right controls
the anode circuit.

Capacity -controlled reaction is pro-
vided in the ordinary way, the
amount of feedback being controlled
by a .000r-microfarad variable con-
denser mounted in the centre of the
panel.

It will be seen that there is a small

knob on the panel, slightly to
the right of the reaction -control.
This is a switch controlling the
wavelength range of both coils,
which are coupled together by a
special fitting. When this knob
is pulled out the set is. adjusted
for the medium waves, and when
it is pushed in long -wave stations
can be received.

High -frequency Currents
There is nothing unusual about

the connections of the low -
frequency transformer. In series
with the primary of this is a
high -frequency choke, which pre-
vents high -frequency currents
passing from the detector into
the low -frequency circuits, where
they would cause interference
and instability.

Getting Grid Bias
We have,not thought it worth

while to provide grid bias from
the mains, and terminals are
provided in -the ordinary way for
the connection of a grid -bias
battery. Normally this will have
a life of about a year before it
needs replacing.

From the photographs that
appear in these pages it will be
seen that the layout and con-
struction are quite straightfor-
ward. It should be noted that a
metal panel is used, but as the
fixed plates of all three variable

COMPONENTS REQUIRED
CHOKE, LOW -FREQUENCY

1-Bullphone, 10s. 6d. (or Atlas, Lotus).
CHOKE, HIGH -FREQUENCY

1-Ready Radio Hilo. 4s. 6d. (or British
General, Lissen).

'COILS
1-Lewcos dual -wave, type DWA, 15s.
1-Lewcos dual -wave, type DWG 15s.
1-Lewcos ganging switch, type SM5, 2s. ed.

CONDENSERS, FIXED
2-Watmel .0002-microfarad, 2s. (or Formo,

Magnum).
2-Hydra 1-microfarad, 4s. 4d. (or Lissen

T.C.C.).
1-Hydra 2-microfarad, 8s. (or Ferranti).

CONDENSERS, VARIABLE
2-Cyldon .0005-microfarad Junilog, 17s. ed.

(or Igranic, Burton).
1-Polar .0001-rnicrofarad, Volcon type

gs. 6d. (or Dubilier, Bulgin).
1-Ormond Varycondenser, .0003-microfarad

maximum, 2s. (or Lewcos, Polar).
DIALS

2-Ormond plain, Is. ed. (or Cyldon, Jackson).
HOLDERS, VALVE

2-Benjamin 5 -pin, Is. 6d. (or Lotus, W.B.).
1-Parex, S.G. type, 2s. (or Julia, W.B.).

PLUGS
9-Belling-Lee, marked : H.T.+1, H.T.+2,

H.T,.4- 3, H.T.+ 4, H.T.-, G.B.-,
2 plain red, 2s. 3d. (or Eelex, Clix).

1-Belling-Lee S.G. anode, connector, -6d.
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FOR THE FALCON THREE
POTENTIOMETER

1-Clarostat 30 -ohm Hum Dingir, 2s. 9d,
RESISTANCES, FIXED

1-Watmel 2-megohm, with holder, ls. &I.
(or Dubilier. Lissen).

2-Magnum 600 -ohm, Is. (or Wearite, &m-
monds).

SCREEN
1-Par2x, 10 in. by 6 in., 2s. (or Pete -Scott,

H. & B).
SUNDRIES

1-Parex metal panel, 18 in. by 7 in., is. ed.
Glazite insulated wire for connecting.

1-Pair Keystone panel brackets, 2s. (or
Lissen, Cameo).

6-Yards rubber -covered flex (Lewcos).
TRANSFORMER, LOW FREQUENCY

1-Lissen Super, ratio 1. to 3, 17s. 6d. (or
Brown).

ACCESSORPgS
MN

CABINET
1-Peto-Scott, with 10 -in. baseboard, fl 6s.

-(or Pickett, Lock).
LOUD -SPEAKER

1-Lamplugh standard cabinet inductor,
15 10s. (or Brodersen, Geoophone).

VALVES
1'-Mullard S4V, 11, 5s. (or Cossor 41MSG,

Six -Sixty SS4SGAG).
1-Mullard 354V, 15s. (or Cossor 41MFH, Six -

Sixty SS4GPAC).
1-Mullard 164V, 17s. ed. (or Cossor 4154P,

Six -Sixty SS4Det.AC).



A Set for Operation
condensers are at earth potential there is no need to
insulate these compbnents on the panel itself. The
use of such a panel means that hand -capacity
effects are entirely eliminated.

Although all the essential details of the construc-
tion 'are given in these pages, many amateurs will
prefer to work from a full-size blueprint. One of
these can be obtained under the special half-price
scheme for 6d., post free, if the coupon at the foot
of the inside back cover is used by November 3o.

Address your inquiry to Blueprint Department,
WIRELESS MAGAZINE, 58-61 Fetter Lane, E.C,4, and
ask for No. WM21.7.

Straightforward Construction
There is little that need be said about the actual

construction, which will be obvious from the photo-
graphs and diagrams. It will be found convenient
to couple the dual -range coils together before
finally screwing them down on the baseboard.

In wiring up the set the blueprint (or the reduced
wiring diagram on page
404) will be found a
great help. It will be
seen- that all the wires
are numbered separ-
ately; for the best and
easiest assembly they
should be connected in
the numerict.l order indi-
cated.

The choice of valves
for the Falcon Three is
not a difficult matter.

The screened -grid
valve can be of any
standard make.

For the detector, a
medium -impedance
valve should be used;
20,000 ohms will be
found about right.

The power valve

Wireless Magazine. ivowmber 1930

from A.C. Mains
L. F.

TRANSFORMER]

POWER
VALVE

L. F.
CHOKE

vat..ruatzu-
DETECTOR AERIAL

CONDENSER AERIAL
COIL

PRE-SET CONDENSER

S.G.
VALVE

ALL READY FUR USE
Here the set is seen, with valves in position, ready for connection to c

suitable mains unit, such as the Falcon A.C. Unit on page 406

should, of course, have
a much lower imped-
ance, but with a mains
valve the value need not
be so low as it would be
with an ordinary bat-
tery valve. A value of
about 5,000 ohms will
be found satisfactory.

It is important so to
choose the valves that
their total anode -cur-
rent consumption is not
in excess of the capacity
of the high -t ension
source. If the Falcon
A.C. Unit is used, there
will be no difficulty on
this score.

NOTHING DIFFICULT ABOUT CONSTRUCTION Four high - tension
It will be seen from this plan view that all the parts are easily accessible positive points are pro -

and not at all cramped vided on the set. The

GRID LEAK AND CONDENSER COIL GANGING DEVICE

at;
BY-PASS CONDENSER

AN IDEAL MAINS SET FOR THE FAMILY
There are only three controls on the panel, apart from the wave -change
switch, and the operation of the set can be undertaken by any listener
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first, marked H.T.-Fi, supplies the shielding grid of
the high -frequency valve and should be given ap-
proximately 6o volts. It will be convenient to
connect this point to a variable tapping on the
mains unit, so that a quick adjustment can be made
if desired. It will be found that a variation of the
voltage applied to this point results in an effective
control of volume.

Choosing the Best Anode Voltages
The leads marked H.T. 2, H.T.-I-3, and

H.T.+4 supply respectively the anodes of the
screened -grid, detector, and power valves. It will
be found that 12o to 150 volts can be applied to
H.T.+2, while a slightly lower value will, in most
cases, give the best results for the detector valve.

The anode of the power va v can be supplied
with a much higher voltage, in fact in most
cases the higher the better, although care should
be taken to L-upply sufficient grid bias in order to
avoid overrunning.
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7-44E FALCON
UNIT

ALTHOUGH this unit has been
specially designed for use in

conjunction with the Falcon Three,
it can be used for any other set.

ANYBODY CAN BUILD THIS UNIT
This simple unit will provide a constant source of high
tension at 240 volts, 75 milliamperes from alternating -
current mains. Its output is sufficient to run the largest

type of receiver in ordinary use

The output available for high tension
is approximately 240 volts at 75 milli-
amperes, while a special secondary
winding on the mains transformer
supplies A.C. at 4 or 6 volts for run-
ning the filaments of mains valves.

Four Outputs Available
As shown, the unit gives four posi-

tive outputs, three being fixed and
the fourth being variable for supply-
ing the screening grid of a shielded
valve. If desired, more tappings can
be provided or, on the other hand,
one or other of those now incorpor-
ated can be omitted if not required
for the particular set with which the
unit is to be used.

Before alternating current can be
used for supplying a radio set with
high tension it must be rectified and

Although designed primarily for use with the
Falcon Three, this unit can be employed for supply-
ing any other set with high tension from A.C.
mains. Four- and six -volt secondaries are provided
for running valve filaments in an A.C. receiver

converted to direct current. In this
unit rectification is carried out by
means of a valve, which is of the two -
electrode type. It has a filament that

consumes z ampere
of A.C. at 4 volts.

The method of con-
necting up this valve
will be clear from the
circuit diagram at
the foot of the page.
The filament is run
from a 4 -volt secon-
dary on the mains
transformer, which is
provided with a cen-
tre tap. It is impor-
tant to note that the
centre tap is the high-
tension positive con-
nection for the
direct - current out-
put.

Full -wave rectifi-
cation is obtained by
the use of the two
anodes in the valve,
each side being pro-
vided with 25o volts
from a 5 0 0 -volt

secondary on the mains transformer.
The centre tap on this Soo -volt winci-

ing is the negative high-tension con-
nection for the direct -current o itput.

It will be seen from the circuit that
the primary of the transformer is
provided with tannings for use on
200-, 220-, or 24o -volt A.C. mains. A
twin fuse is provided in the train
lead to protect the gear in case of
an accidental short-circuit.

Smoothing Circuit
The direct current obtained from

such a valve rectifier is not suffici-
ently pure for immediate application
to the set and the supply is smoothed
out by means of a low -frequency
power choke and two 4-microfarad
fixed condensers. The latter should
be of the type tested at Soo volts.

The voltage available after smooth-
ing is in the neighbourhood of 240
volts; this is the value that can be
obtained from the output point
marked H.T.d-4.

This value is, of course, too high
for application to the anodes of
ordinary detector and first -stage low -
frequency valves, and it is, therefore,
necessary to break the voltage down
to the required values by means of
resistances.

(Continued on page 408)

0

FOL.-WAVE
RECTIFIER

POTENTIOMETER

4 VOLTS (A.C)

0

3

CIRCUIT OF THE FALCON A.C. UNIT
Full -wave rectification is obtained from a valve, four positive outputs

(three fixed and one variable) being available

A.C.
MAINS

406
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adey- the TALK of
OLYMPIA ,/

For
TIADI0

cr

Valley

Varley All -Electric Receivers and Radio -
Gramophones captured the imagination
of the thousands who saw and heard
them at Olympia. Their brilliant re-
production startles by its faithfulness.
Clear treble and powerful bass. Majestic
volume or a whisper at will. Europe's
Stations on a single dial. Realism from
radio or record.

Hear them at your dealer's, or write
for Section A of Varley Catalogue.

Varley All -Electric Radio -Gramophone
(A.C. or D.C.) 85 Gns.

Valve, and Royalties included.

Varley Senior All -Electric Transportable
Receivers. (As illustrated below).
A.C. Model. List No. AP12 £26
D.C. (convertible) Model

List No. AP13 £26
Valves and Royalties included.

Varley Junior All -Electric Receivers
A.C. Model. List No. API £15:15
D.C. Model. List No. APII £ 16:16

Valves ana Royalties included.

Hire Purchase facilities are available for
Varley All -Electric Receivers and Radio -

Gramophones.

._......___

i is

it

(r

Kinky Senior All -Electric
Transportable Receiver

Advertisement of Cliver Pell Control Ltd., Kingsway House, 103, Kingsway, London, W.C.2.
Telephone: Holborn 5303.

Advertisers like to know you " saw it in the Wireless Magazine' "
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WM 219

LAYOUT AND WIRING GUIDE
This layout and wiring guide can be
obtained as a full-size blueprint for
half-price (that is, 6d., post free) if
the coupon on the inside back cover
is used by November 3o. Ask for

No. WM219

It will be seen that in series with
the leads marked H.T. + 2 and
H.T. +3 there are resistances of
2o,000 and 50,000 ohms
respectively. Associated
with these are two
2-microfarad by - pass
condensers to prevent
the possibility of low -
frequency oscillation or
" motor -boating."

These values of resist-
ance can be changed as
desired to meet particu-
lar conditions. The point
to remember is that
every milliampere flowing
through a resistance pro-
duces a drop of i volt for
every thousand ohms.

Thus, if 5 milliamperes
were taken from H.T. +3
the drop in voltage across
the 20,00o -ohm resist-
ance would be Too, so

The Falcon A.C. Unit-Cont.
that the voltage actually available
would be approximately 240 minus
too, which is 140 volts.

Similar reasoning applies to the
output obtained from the point
marked H.T. +2. As an example,

we can assume a load for a
detector valve of 3 milliamperes.
This would result in a voltage
drop of 15o; in other words, the
voltage actually applied to the
valve would be about 90 volts.

The output at H.T. + 1 is
obtained from a potentiometer,
which consists of two 50,000 -ohm
resistances joined in series. One
is a fixed resistance and the
other is a variable potentiometer.
The voltage drop across these
two resistances will be equal in
each, so that the maximum value
that can be tapped off from the
potentiometer is 120 volts. In

order to obtain 6o volts for a
screened -grid valve it will, there-
fore, be necessary to put the
potentiometer slider approximately
in its centre position.

For the Falcon Three
When this unit is used with the

Falcon Three it can be connected
exactly as it stands to the corres-
ponding high-tension tappings on
the set.

It will be seen that for running
the filaments of A.C. valves a
separate 4 -volt secondary winding
is provided. When this is used for

supplying a set other than the Falcon
Three with low-tension current, the
centre tap of the 4 -volt winding must

be connected with the centre tap of
the 500 -volt winding. This connec-
tion is shown dotted in the wiring
diagram, but is not indicated in the
circuit diagram.

COMPONENTS REQUIRED FOR
THE FALCON A.C. UNIT

CHOKE, LOW-FREQUENCf
1-Regentone, type LR, £1 5s. (or

Ferranti, Atlas).
CONDENSERS, FIXED

3-Hydra 2-microfarad, 8s.3d. (or Franklin,
T.C.C.).

2-Hydra 4-microfaracl, 12s. (or Franklin,
T.C.C.).

EBONITE
1-Panel, 8 in. by 5% in.

FUSE
1-Bulgin twin fuseholder, complete with

fuses, 2s. 6d.
HOLDER, VALVE

1-Benjamin Vibrolder, ls. 6d, (or Clix,
W.B.).

PLUGS AND SOCKETS
7-Clix, marked: H.T.-1-1, H.T.+ 2,

H.T.+ 3, H.T.} 4, H.T.-, and two
plain, 2s. 01/2d. (or Belling -eke, Eelex).

RESISTANCES, FIXED
2-Bulgin 50,000 -ohm, flexible type, Ss. 6d.

(or Magnum).
1-Bulgin 20,000 -ohm, flexible type,

Is. 9d. (or Magnum).
RESISTANCES, VARIABLE

1-Centralab 50,000 -ohm potentiometer.
10s. 6d. (or Rotorohm, Regentstat).

SUNDRIES
Glazite insulated wire for connecting.
Short length of rubber -covered flex.
1-Baseboard, 11 in. by 8 in.
1-Sensisite metal box, 7s. 6d.
1-Bulgin safety mains plug and socket:

3s. 9d.
TRANSFORMER, MAINS

1-Heayberd, type 719, £2
VALVE

1-Marconi 1J9, .1,1 (or Osram 119)
The prices mentioned are those for the parts
used in the original set ; the prices of
alternatives as indicated in the brackets may

be either higher or lower

It will be obvious from the illus-
trations reproduced in these pages
that construction is quite straight-
forward. Those who desire one can
obtain a full-size blueprint under the

special half-price scheme
for 6d., post free, if the
coupon at the foot of the
inside back cover is used
by November 3o.

Ask for No. WM219
and address your inquiry
to Blueprint Dept.,
WIRELESS MAGAZINE,
58-61 Fetter Lane, E.C.4.

It will be seen that the
mains transformer used
has no fewer than four
separate secondary wind-
ings. The use of three of
them has already been
explained. The fourth
provides an output at 6
volts and can be used for
supplying a 6 -volt power
valve in the last stage of
the receiver.

METAL SCREEN

RECTIFYING
VALVE HOLDER

FIXED
CONDENSERS

MAINS SOCKET

VALVE RECTIFICATION IS USED IN THIS UNIT
This mains unit is quite foolproof and will give good service in

use. No ordinary set will overload it

408



Wireless Magazine. November: 1930

CLUE ff1P0-1
 ME 13RITIffli FUJI /MI CtAtIPANY UV.*
BLUE SPOT HOUSE, 94/96, ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.1

Thoric . CLERKEN WELL 3570 'GTams " BLUOSPOT, SMITH, LONDON"
Distributors 'or Northern England, Scotland and North Wales: H. C. RAWSON (Sheffield and London) LTD., 100, London Road,

Sheffield 22, St. Mary's Parsonage, Manchester : 183, George Street, Glasgow.

Better service results from mentioning " Wireless Magazine " when writing to advertisers

409



Wireless Magazine. November /93o

li/JVD6Rdyi A6R/At
HALYARD'S CHAT ON * ILLUSTRATED BY
THE MONTH'S TOPICS  GLOSSOP

New Season's Goods
HAVE any of the new season's

wireless goods reached your
local shops yet, or are your dealers
still showing you the same old stuff
they had in the summer?

If you travel about the country a
good deal, as I do, you cannot help
but notice the great difference there
is in the time it takes new goods to
get through to different places. Thus,
you might visit one town which is
very go-ahead in all wireless matters
and find all the new season's goods
in evidence. The next day you
might visit another town not many
miles away and find absolutely none
of those goods.

Should you be disappointed be-
cause you have not yet found 'any of
those attractive new sets or com-
ponents you saw at the exhibition, or
saw described in WIRELESS MAGA-

ZIME at exhibition time, don't blame
the manufacturer before you find out
whether your dealer is to blame or
not.

It may be your dealer who is not
as progressive as he might be. If

f11,o

el" sem' P

Very go-ahead in all wireless matters

there is something you particularly
want just now, a new type of valve,
a new loud -speaker, or a new trans-
former, say, be persistent with your
dealer. He ought to be able to get
the desired article for you. If he
won't, then go to some other dealer.

If he can't, then is the time to write
to the manufacturer.

Wireless and Employment
One of the very best things about

wireless these days is the way in
which it is finding employment for
thousands of people during the
present prolonged period of trade
depression.

I wonder if you have ever seen any
figures giving the number of people
employed in the wireless industry in
the British Isles. I have some kind
of a recollection of having seen such
figures for the United States of
America, but I do not remember
having seen figures for our own
country.

This wireless of ours is not merely
producing a certain fixed amount of
employment. It is producing more

(Continued on page 412)

SENIOR MODEL
(in quartered walnut cabinet,

All Electric H .T., L.T., Grid B.as, matched
transformer coupled moving coil speak-
er, slow speed induction motor, four
valve receiver, high stage gain Screen
Grid H F., power detector, one R.O.
Stage, and 10 Watt power output stage,
fitted with Illuminated dials.
Tannoy Products,1-7 Dalton St., 5.E 2

Better pass a danger
once than be always
in fear. Better still
fit Hydra condensers
now and never so

much as worry.

HYDRA
LOUIS HOLZMAN Ltd.

37 Newman Street, W.1
Telephone: Museum 2611

410

JACKS
SWITC ES
AND FILUCS

Sr. .0

-ft

The smallest component can make or
mar the performance of the finished set.
Lotus Jacks, Switches and Plugs are
designed and constructed to give trouble -
free reception. Make certain of your
set's success by using Lotus Components.

Lotus Jacks from 2/-
Switches from 1/6
Jack Plug 2/-
From all Radio Dealers.

Write for illustrated Catalogue to
GARNETT, WHITELEY & CO., LTD., LIVERPOOL
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PRICE

141

PUT YOUR
U NIT ON
 IBRANTI
IT MUST IMPROVE

THE TONE

Size :

24 in. x 24 in. x A in.

THE

SUPER ONE-PIECE BAFFLE

CAN BE FIXED IN
A CORNER, HUNG

FROM THE
PICTURE -RAIL,
OR-IF FITTED AS
ILLUSTRATED-
PLACED IN ANY
CONVENIENT

SPACE.

=El

aim
FROM RADIO DEALERS

SUPPLIED IN

SIX ATTRACTIVE FINISHES
at 9/6, 10/6 and 11/6 each
SCREEN FITTINGS

(as shown above)
OXIDISED COPPER, 5/3 set
OXIDISED SILVER, 6/6 set

Or

CHAS. BORST & SONS
306-308 EUSTON ROAD, LONDON, N.W. I

Advertisers take more interest when you mention
" Wireless Magazine"
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Non inductive
Condensers

the Latest
TC -C

Development

2

O 40 SOW 0804000 300 300 Soo .000

WAVELENGTH IN METRES
NEW PAT T:T.C.C. NON -INDUCTIVE CONDENSEF

01.0 GATT. TC C CONDENSER

Here's the latest T. C.C. develop-
ment -a Non -Inductive Con-
denser at no extra cost. The
advent of the Screened Grid
Valve has emphasized the need
for a condenser having the
minimum of impedance in
order that small high fre-
quency currents may be readily
passed. How the new T 4 .C.
Non Inductive Condenser
achieves this result is shown
on the curve above. The
ordinary I mfd. condenser has
a resonant point at about 900
metres whereas in the new
T.C.C. Non - Inductive Con-
denser this has been reduced
to nearly 51)0 metres. Be wise :
always use

Available in all capaci-
ties from -005 mfd. to 2
aids. from all wireless
shops.
The above illustration
shows t' e T.C.C. 2 mfds.
Non -Inductive Conden-
ser in moulded case 3110.

TePgraph Condenser
Co., Ltd., N. Anton, W.3

hrags ahead in "itCondenser Design

411

06063
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Under

Employed in the wireless industry

and more employment each year, and
nobody can say when a maximum
will be reached.

There are certain districts where
wireless factories have solved the
local unemployment problem. Such
districts are very fortunate indeed,
since their wireless factories will
undoubtedly expand and demand
more labour than the district can
supply perhaps.

I am very interested in this ques-
tion and I am watching develop-
ments very carefully. A point that
interests me is this. Where will the
wireless industry ultimately establish
itself ? Will wireless be to some
county or district what cotton has
been to Lancashire and wool to
Yorkshire ?

Certainly considerable portions of
the wireless industry have established
themselves in and around London, in
Cambridge, and in Manchester. Where
will our main wireless industry estab-
lish itself in the future; in one of the
places named or somewhere erftirely
different?

The Welsh Regional
Doesn't it seem rather strange that

the search for a site for the new
Welsh Regional station should be
taking place outside Wales? One
might reasonably conclude that the
Welsh Regional transmitter would be
situated in Wales, but the B.B.C.
engineers have been hunting around
for a site on the Somerset side of the
Bristol Channel.

If you look at a density -of -popula-
tion map of the British Isles you will
see a most important point in favour
of a site in Somerset for the new
regional station. A transmitter
erected on the Somerset coast, some-
where between Bridgwater and Mine -
head, say, would be right opposite
the most thickly -populated area of
Wales, the Cardiff and Swansea area.

Such a station would serve that
thickly -populated area and yet not
be in that area, a vital point in these
days of high -power broadcasting

My Aerial Continued
stations with pronounced wipe-out
areas round them. A station in
Somerset would also serve the
thickly -populated area round Bristol
from outside that area.

What I should like to know par-
ticularly, though, is whether the
transmission from a regional station
in south-west England would pene-
trate more easily into the deep valleys
of Wales than would the transmission
from a similar station at Cardiff. My
impression is that, to be really suc-
cessful in penetrating into the Welsh
valleys, the new station should be
situated further away from Wales, on

As high a wavelength as possible

high ground in Devon, possibly, and
more important still, as high a wave-
length as possible should be used.
What do von think about it?

Pleasing Permanence
It is a little late in the year to talk

about holidays at the seaside, but I
happen to have had a late holiday at
one of our east -coast resorts, and I
must tell you of one rather striking
wireless feature of that place, the
permanence of its aerials.

When I first looked out of my bed-
room window I saw no less than ten
aerials, each one of which had been
erected in a manner which suggested
that wireless had certainly come to
stay.

Every one of the ten aerials had
at least one iron bracket attached to
wall or chimney. Some of the aerials
had two such brackets attached to
chimneys at opposite gable ends of
the house.

Those iron brackets interested me.
They seemed so strong and per-
manent. I could not imagine how
any one of them would give way for

Wireless has become deeply rooted
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centuries. In fact, I concluded that,
if any one of those iron brackets
should budge, the house would budge
with it.

The more I think of those per-
manent aerials the more I like them.
I look upon them as being one of the
best signs I have seen lately of the
way wireless has become so deeply
rooted in our present-day civilisation.

Back to the Battery
Whilst we in this country are

making our greatest progress in the
direction of all -from -the -mains re-
ceivers, America is-well, what? If I
were to allow you one guess you
would say that America is progress-
ing towards the valve which requires
neither batteries nor mains, wouldn't
you?

Such a guess would be wrong.
Here we are in this country progress-
ing mightily with our mains -driven
sets, whilst our American cousins are
actually returning to the dry battery.
Don't remind me that America is a
dry country. George has already
done that.

Yes, America has recently realised
that the dry battery, or the high-
tension battery as we call it, reigns
supreme in certain branches of wire-
less. For example, great develop-
ments have been made this last year
in America in the manufacture of

Returning to the dry battery

sets specially designed for use on
motor -cars and in motor -boats. High-
tension batteries have been found
indispensable in such sets.

Again, sets designed for remote
American farms where electric power
is not available use dry batteries not
only for the supply of plate current,
but also for the supply of filament
current. Lastly, dry batteries are
being used on American aeroplane
receivers more than was previously
the case.

Strange, isn't it, that America
should be taking what appears to be
a backward step in some respects ?

(Continued on page 4141
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Now less recharging! Exide "D" S - ries L.T.

Batteries can last a long time on one charge . . . they are made for modern

economical valves . . . they allow you to use a battery of sensible size . . . they

don't sulphate even under the most severe conditions.

See how you save ! You get an Exide "D" Series

Battery of twice the size of older types at the same price . . . add to this the

saving in upkeep and you have the world's most economical battery.

The battery for your set a gem of con-

struction . differently coloured and shaped terminals distinguish positive from

negative even in the dark . . . completely acid proof . . . strong metal carrier

free. Remember, next time, Exide "D" Series for Low Tension.

Prices per 2 -volt cell : DTG, 20 amp. hrs. 4 6 DFG, 45 amp. hrs. 8'6 DMG, 70 amp. hrs. 11 - DHG, 100 amp. hrs. 14 6

Obtainable from Exide Service Stations or any reputable dealer. Exide Service Stations give service on every make of battery

Exide Batteries, Clifton Junction, near Manchester. Branches at London. Manchester, Birmingham, Bristol and Glasgow
Lia

Please mention " Wireless Magazine " when corresponding with advertiser.,
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Under My Aerial Continued
George Explains

Are we likely to have a second long -
wave station in this country ? Some
little time ago it was reported that
the B.B.C. engineers were considering
the possibility of such a station, and
I have been wondering whether any
real progress has been made towards
the establishment of a second 5XX.

B.B.C. engineers considering the
possibility

The great thing about long waves
is that they travel so much farther
and better than short waves. I have
heard it said that two long -wave
stations, one in the Isle of Wight and
the other in the Isle of Man, would
serve Great Britain and Ireland as
effectively as five short-wave stations
placed in the most advantageous
positions.

Why is it that long waves travel so
much better than short waves ? I put
this question to George last night,
and this is what he said :

" Have you ever seen a short, fat
man with short legs walking along-
side a tall, thin man with long legs? "

" Possibly I have, George, but
why ? " I asked.

" The little man's strides are the
short waves, the tall man's strides
the long waves. They walk along
together and, therefore, have the
same speed just as short and long
wireless waves have the same speed.
The little man expends his energy in
moving his legs rapidly in order to
make the necessary number of short
strides. The tall man swings along
easily; he does not expend anything
like the same amount of energy.
The little man, puffing and blowing
and perspiring in his efforts to keep
up the pace, cannot go anything like
as far as the tall man. See ? "

That is George's way of explaining
this most interesting wireless phe-
nomenon. Can you go one better
than George

Charging Days
You know how certain days of the

week have become associated with
certain activities. For example,
Monday is universally regarded as
wash day, Friday is fish day in many
homes, and Saturday is, if you are
lucky, a holiday. Did you ever hear,
though, of a " charging day " ?

I ran across the expression in a

Definite charging days

business trip to the north of England
last month. I had my portable with
me and, as my accumulator needed
charging, I sought out a charging
station in the little town in which I
was staying.

It happened to be on a Tuesday
night that I sought and found the
station. As I handed over my

(Continued on page 416)

D.C. to A.C.

ROTARY
TRANSFORMER

provides the best means of running a Standard
A.C. All Electric Receiver on D.C. Circuits

Write for "The Book of the M -L Rotary Transformer !ci

Radio Dept., The M -L Magneto Synd. Ltd., Coventry.

414

NO
INTERFERENCE

10. if gou fit a

PAILLARD
ELECTRIC INDUCTION MOTOR

No brushes or commutator to cause interference. No Dell
The motor runs smoothly and silently, without variation m
the revolution speed even with largely fluctuating mains
current. le velvet -covered turntable, automatic brake and

For 100-130 and 200-250 V. A.C. 73/4" X51/2" X5%

£ 4/ 1 7/6 (without Unit Plate, 14/10/0).

Super Pick-up and Arm, 12/216.
Portable Gramophone Cabinet fitted
with Paillard Motor, Super Pick-up
and volume control, 03/15/0 complete.

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



EVERYTHING

VALVES
FILAMENT
ANODE &GRID
COMPONENTS
AND CIRCUITS
H.T. AND L.T.
MILLIAMPS
eaVt/ith tit 99!

The All -in -One Radiometer gives
you a definite answer to every
question you put to it. It will tell
you, at once, whether a valve is
"good " or dud." If your bat-
teries are faing it will show you
just where you stand, giving you

the exact output in volts and milliamps. Mains Units, too,
can be tested. When you build your new set you can tes'
every component, every inch of wiring- before you switcl-

on. You will never burn out a valve if you check over first
Nith the All -in -One. It is calibrated to give an accurate

reading, is as simple to understand as an
alarm clock and is built to last. Let it solve

your problems-let it save you money.
Ask for our booklet or write direct to
Pifco Ltd., Pifco House, High St., Manchester

Obtainable through all good wireless dealers.
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MIDNIGHT REVIEW
"I wonder if it's the battery ? " said father
after puzzling over the set till midnight : and
when he tried an Ever Ready instead, the
reception was perfect. That's what the Ever
Ready was designed for-to give perfect
reception as well as to last a long time. All
through its long life it stays up to pitch. You
get no fading. You have no distortion. The
Ever Ready is made by an exclusive process-
an exceptionally thorough and careful pro-
cess. It stays alive for months, and while it's
alive it's awake ! Every Ever Ready battery
is guaranteed to give satisfactory service
by a company which has been making re-
liable batteries for 28 years.

Ever Ready batteries are made for all wireless
sets. If you own a portable you can obtain an

Ever Ready of the right size and shape
to fit it. Write for free list,

which gives full
particulars,includ-
ing exact dimen-
sions in inches.

BRITISH MADE
HIGH TENSION
BATTERIES

The batteries that give unwavering power
The Ever Reidy Co. Ct. Britain) Ltd., Hercules Place, Holloway, London, N.7

Advertisers like to know you " saw 't in the Wireless Magazine' "
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Under My Aerial-Continued
accumulator to the proprietor, I
asked when it would be ready for me.

" First thing Saturday morning,"
was the reply.

"Can't I have it before then ? " I
asked.

" I'm afraid not," was the reply.
" It seems rather a long time," I

remarked.
" Perhaps so," said the local

charger, "but you see our next charg-
ing day is Friday. We have two
charging days a week, Tuesdays and
Fridays. I start the engine at seven
o'clock in the morning on charging
days and let it run until night. I
don't run it other days."

Do you happen to know any small
place like this where they have
definite charging days in the week ?

.
Good for the North

The allocation of 5GB's present
wavelength of 479 metres to the
regional transmitter of the new
Northern Regional station when that
station comes on the ether is some-
thing in the way of a valuable wireless
gift to northern listeners.

5GB's wavelength is far and away
the most valuable of the medium
wavelengths granted to British
stations. You know it is not just
merely the highest of our medium
wavelengths, but it is so much above
the next highest British medium
wavelength.

A valuable wireless gift

At present the next highest medium
wavelength to 5GB is that of Glas:
gow, 399 metres. 5GB's wavelength
is, therefore, no less than 8o metres
above that of Glasgow, whereas
Glasgow's wavelength is only 23
metres above the next highest -376
metres, used by Manchester.

The reason why the transmitter of
the Northern Regional station is to be
so highly favoured in the matter of
wavelength is because this highest
medium wave will suffer less than any
other in its travel through the moun-
t ainous Pennine district.

I know one part of the Pennines
pretty well, the Peak district of

Derbyshire, and I have an idea that
the 479 -metre wave of the Northern
Regional station will not travel so far
to the south as it will in other direc-
tions.

Our Announcers
" I'm so sorry. I misread the last

item. I will read it to you again."
When the above words came to me

from my loud -speaker a few minutes
ago, I really felt as if I should have
liked to shake hands with that
announcer and sympathise with him.
Those words seemed to make him
become suddenly so very human.

Do you think we make enough of
our announcers? Do we appreciate
sufficiently their work for us? I
often wonder if our announcers like
to remain unknown to us as they do
at the present time. Their anony-
mity is the soulless anonymity of a
mere talking machine. I doubt if the
importance of the work and status of
our announcers will ever be fully
recognised while they remain anony-
mous as at present.

If I were an announcer and I had
the choice of being known to my
listeners or remaining anonymous, I
should choose to be known. I would
rather go down to broadcasting
history as the announcer who said
soup-er-flou-us than not go down to
broadcasting history at all.

Down to broadcasting history

America could spare us a little of
the honour and glory with which she
surrounds her announcers. Every-
body in America knows everything
there is to know about the American
announcer. Don't you think that the
ideal position for the wireless an-
nouncer would be about half -way
between the extravagant publicity of
the American announcer and the dull
anonymity of the British announcer?

Last Month's Free Gift
BROADCAST LOG -MAP OF EUROPE

ONE of the most popular gifts ever
given to its readers by WIRE-

LESS MAGAZINE was the Station
Identifier and Broadcast Log -Map of
Europe presented with the previous
issue. So great was the appeal of
this to listeners that the whole stock
was sold out within a few days.

The photograph above shows how
lines are drawn from the sides and
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bottom to the numbers on the map
itself to record the reception of
stations. The dial readings should
be filled in under the name of the
station. The lines then give a quick
reference to the country of origin
of the transmission.

Of course, normally the number
of lines drawn will not be as many
as shown on the above example.
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Type PICG2.
Capacity :

20 a.h. at 20 hr. rating
Price : 9/6

and more than zoo other types.
Complete list on application.

\ 

Pw7.'N-Y

\
1\

'T.- N\. ''\..,,:)1'
s

YOU have already been introduced to the
Pertrix Dry Battery, and NOW the Pertrix

Accumulator is here-here to give you the
same sterling service as its well-known stable
companion. The makers of Pertrix Accumula-
tors have 4o years experience behind them in
the manufacture of storage cells, and these
super life accumulators embody all the most
up-to-date features-features that were origin-
ated by the designers, and have since become
standard practice.

Ask your dealer, or write for complete
list, it gives full particulars of all types.

THE IMPROVED

SUPER LIFE
ACCUMULATORS

" Built for Service "
PERTR IX LIMITED,

BRITANNIA HOUSE,
233, SHAFTESBURY AVENUE, LONDON, W.C.2.

Works : REDDITCH

PERTR I X" QAICE APRwurx ALWAYS
Advertisers like to know whence the business comes-please mention " W.M."
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itAWS FROM A1E11[0106
N some Continentai cities the

1 chimney -sweep is a municipal
official; house -owners get their chim-
neys swept at periodical intervals
whether they like it or not.

In Berlin, not long after the
establishment of the broadcasting
system, the authorities noticed that
the number of the registered licences
did not increase as it should; it was
not commensurate with the large
quantity of wireless receivers sold.

Finding the Pirates
The chimney -sweep was brought

into action; he was deputed to send
in reports. In the course of his
wanderings over the house tops he
was in a position to note the number
of outside aerials; in the same way,
his visits to flats and apartment houses
revealed the presence of a wire slung
across a room and his daily observa-
tions led to the discovery of number-
less pirates who were dragged to
court and heavily fined.

By JAY COOTE
Possibly the same policy was

imitated in other countries, for to-
day the Warsaw chimney -sweeps
have threatened to lay down their
brushes in protest if measures are not
taken to introduce a standard type of
aerial.

They complain-rightly, no doubt
-that this network of wires on every
house roof constitutes a danger to
their lives and that their work under
such conditions is no longer a joy.

Since the advent of high -power
broadcasting stations, aerials have
been slung up everywhere, and
although work at dangerous heights
does not daunt them they refuse to
take courses in "acrobatics" to per-
mit them to earn a living; as to spying
out radio pirates, there is nothing
doing.

So again-and, perhaps for the
last time-the Hilversum and Huizen

studios have exchanged wavelengths.
To -day it is a case of "as you were,"
for the A.V.R.O., the V.A.R.A. and
V.P.R.O. transmissions revert to
1,071 metres.

Not for long, I am afraid, as Oslo is
already working on that wavelength.
While the Norwegian station uses 500
watts, but little interference may be
caused to local listeners to Hilver-
sum, but as you know, the new 6o -
kilowatt transmitter is due to operate
shortly.

Better System Wanted
The Dutch wireless fans have

already foreseen this eventuality and
have risen in their masses. Petitions
are pouring into Government offices
pleading for some more satisfactory
working arrangement by which the
Hilversum broadcast may not be
relegated permanently to the lower
waveband. Either that or a com-
plete reorganisation of the unprac-

(Continued on page 420)

A STARTLING

RADIO -GRAM DEVELOPMENT
The ELECTROCET Table Radio -gram is something of a new
departure in radio. It combines a highly selective 2 -valve all -
electric radio receiver with an efficient gramophone to form an
unusual but attractive table radio -gram.
Easy to control, inexpensive to run, selective and of superb tone,
this remarkable radio innovation can be obtained for the amazingly
low price of 18 guineas.

Have you read the " Wireless
Magazine" Test Report in this
issue ?

A PRODUCT OF

ELECTROCETS
Send to -day for our illustrated
korture and Deferred Payment

Terms sent free on
request.

4111110

We have an agent in
your district who will
gladly give you a
demonstration, and in-
stall the set for you.

THE ELECTROCET
RADIO COMPANY,
Solihull, Birmingham

" We're Fluxite
and Solder-

The reliable pair
Famous for
Soldering,

Known everywhere
If you're fixing up

Wireless,
There's no need

to fret,
Let US join the
connections-

Then Perfection
you'll get'"

See that Fluxited Solder are always by you-in the house, garage, workshop
-anywhere where simple, speedy soldering is needed. They cost so little but
will make scores of everyday articles last years longer ! For Pots, Pans, Silver
and Brassware ; RADIO; odd jobs in the garage-there's always something
useful for Fluxite and Solder to do.
ANOTHER USE FOR FLUXITE.
Hardening Tools and Case Hardening.
Ask for Leaflet on improved method.
FLUXITE SOLDERING SET
Simple to use and lasts for years in constant
use. Contains special 'small -space' soldering
non with non -heating metal handle; pocket
blow -lamp, Fluxite, Solder. etc; and full in-
!truct ions.
COMPLETE 7/6, or LAMP only 2/6.

FLUXITE LTD.,
(Dept. 332)

I:OTHERHITHE, S.E,16

All Hardware and ironmongery
Stores sell Fiustite in tins, 8d.

1/4 and 2/8.

ALL MECHANICS WILL HAVE

UXITE
IT SIMPLIFIES ALL SOLDERING
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IT FITS YOUR PORTABLE "

UNRIVALLED FEATURES
IN ALL -MAINS RADIO

for any set
standard or
portable

PRICE

X6:0:0
Cash or 10/ -
down and the
balance in 7

monthly in-
stalments of
15/6 each and

one of 14/6

ASK YOUR
DEALER OR
WRITE FOR
FOLDER 55

This wonderful Combined Elim-
inator and Trickle Charger is the
finest All -Mains Unit yet pro-
duced and is as simple to con-
nect and as compact as an H.T.
Battery and every bit as safe.
It has no moving parts nor
valves, incorporates the Westing-
house Metal Rectifier and is fully
guaranteed for 12 months. Small
enough to fit the Battery space
in portable and cabinet receivers,
it provides smooth and constant
High- and Low-tension current
entirely free from hum.
There are two variable tappings of
o/mo and 0/12o volts respectively
and one fixed of 15o Volts. Output
25 m/a at i5o volts-the highest of
any unit designed for portables. The
Trickle Charger caters for 2-, 4- and
6 -volt L.T. Accumulators.

TL"
ALL -MAINS UNIT A.C. 188
H. CLARKE & CO. (M/CR), LTD., OLD TRAFFORD

MANCHESTER
AAAAAAA A AA4A A. A. AA 411A1A.A.AAAA,A1,44ALAWA

SOLVES EVERY RESISTANCE PROBLEM

LAROSTAT
NOW QUITE READY

FREE
Al! should write for a copy of our
NEW 48 -page Book on Mains Units,
etc. Over zoo illustrations, in-
cluding many most valuable cir-
cuits of interest to every " radio"
enthusiast Ask your dealer for a
copy of this wonder book, or send
a p.c. direct to us.

cLAROSTAT

A BRIEFSURVEV

THEIR AII;LICATIONS

SCIENCE'. 'Ur RADIO

5. Dore DI, Do

"VOLUME CONTROL"
For many years this splendid Volume Control
has been extremely popular with the public. It
is regularly specified by all the radio journals.
giving proof of its efficiency. Single -bole fixing,
noiseless, small and neat ; fits panels
up to # in. Baseboard bracket with
each. Reasonably priced at

F

The " MIDGET CLAROSTAT "
Electrically and mechanically identical to the
Volume Control, but with soldering
tags and without baseboard bracket.

Same size, same resistance range. same usefulness.
Only

"POWER" -35 watts
Will comfortably dissipate 35
watts continuously. Ideal for
super -eliminators, amplifiers,
radiograms, chargers, etc. For
use on up to 550 volts.

" Store " Types (N.P.) 12'6
" M " Types (Brass) 10'6

NEW WONDERFUL
VOLUME CONTROLS
The new "ClarOstpt" genuine Wire
High -resistance Potentiometer Vol-
ume Controls are now ready, made in
20 different ranges. Our book con-
tains 24 new eircoaits regarding them.
They mark a decided step forward in
the design of correct Volume
Controls. Prices from 5/- to 8 /6

"STANDARD"
Universal range ; 100 ohms to 5 megohms ;
dissipates 15 watts at 230 volts or 20 watts
at 120 volts. The accepted control for
Eliminators. Also made in a wide variety
of other ranges, replacing bothersome
fixed resistances. After six years, selling
better than ever.
"Store" Types

( N I'.) (Brass Finish)8/6 "m" Types 7/6

INCREASED PRODUCTION
NOTE-REDUCED PRICES !
CLAUDE LYONS, LTD.
76 OLD HALL STREET, 40 BUCKINGHAM GATE,

LIVERPOOL & LONDON, S.W.1

You will get prompt replies by mentioning Wireless Magazine '
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tinuned frLeaves from a Listener's Log (Co
page 418)om

tical system now prevailing in Hol-
land.

It is put forward, with considerable
truth, that Hilversum was one of the
very first European stations to trans-
mit a wireless concert over the ether,
and it seems only fair that such
pioneer work should be recognised,
taken into consideration and suitably
rewarded.

Feeling the Draught
Recently, in a London daily, I read

that the itinerant street organ -
grinder is feeling the draught since
the rapid growth of broadcasting in
the United Kingdom. Grinding out
music by the wayside may soon be a
lost art; it appears that it is not what
it was in pre-war days, for since the
general public has invested in wire-
less sets and gramophones it is not
lavish in its encouragement of other
street noises.

In pre-war days, the Italian and his
simian assistant were common
sights ; to-day-well, personally, I
cannot recall, when I saw one last. It
is evident that the piano (organ -muted
or staccato) is a poor substitute for
the musical fare provided by loud-
speakers or gramophone records and
its waning popularity even, if to some
degree pathetic, is understandable.

But why not try up-to-date
methods for street entertainment ?
When, a month or so ago, in Brussels,
I heard the strains of a dance band in
a side street not far from my hotel,
curiosity prompted me to investigate,
with the result that I discovered a
flat barrow drawn by an out -size in
dogs.

The owner of the hybrid mastiff
had equipped the barrow with a
wireless receiver, frame aerial, loud-
speaker and gramophOne complete.
He was doing good business.. I stood
by for over half an hour listening to
his relay of Radio Belgique, taking
syncopated music from one of the
popular ' " dancings."

Talks Not Appreciated!
On my inquiry regarding the

necessity for a gramophone, he
replied curtly : "Monsieur, my
artistic audience does not appreciate
talks; I use un pickopp (pick-up) and
so soon as the studio loses interest I
give my listeners the best operatic
records."

And there you are. I did not enter
into the question of licence, copy-

right or right to broadcast, but I
admired the man's ingenuity and
push. Perhaps in the past he had also
been content with a street -organ;
I did not ask him, but as the French
say, it gave me "furiously to think."

Now and then in the Press you may
notice a reference to some " mystery"
transmitter. As a rule, a listener
reports having picked up music
outside the usual broadcasting hours,
and on some unusual wavelength.
Others, a day or so later, will also
write to the editor and provide
further details, following which the
heading "Mystery Station" is printed
in thicker type.

If, by elimination, you can satisfy
yourself that it is not an official
transmitter furnishing a regular daily
service it is possible to narrow down
the search considerably for you may
take it from me that these mystery
studios always have their home in a
country which does not possess an
organised broadcasting system.

In Europe, to -day, there are but
few and you may wager that the
secret transmitter will be located in
either France or Belgium; in fact, the
betting is Fetter Lane to a grid con-

is to be found
in France. Try it next time.

When referring to this .matter I had
in mind such a station as Paris
Experimental Radio, which for some
time has been sending out a formal
programme, on smartish paper with
an equally important -looking printed
heading. So far as I am able to gather,
the studio is at Paris and the trans-
mitter somewhere in the region of
Suresnes, not far from the French capi-
tl. But, no address is given; neither
is it announced during broadcasts.

I understand that the station is not
authorised to work and that neither
the police nor the telegraph officials
have discovered its exact where-
abouts.

Anyhow, you may hear its trans-
missions on 40.9 metres and simul-
taneously on 299.5 metres, the latter
being a 250 -watt relay of the short-
wave broadcast sent out with i kilo-
watt in the aerial. It can be picked up
on most evenings.

Listen for the new Trieste (Italy)
transmissions on 247.7 metres (1,21 I
kilocycles). At the time of writing I -
am informed that the station will be
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officially inaugurated on October 28.
During the early days of its life you
may be given an opportunity of hear-
ing local programmes, but arrange-
ments are in progress to link up
Trieste with Genoa and, consequently,
with Milan and Turin.

Puzzling Multiple Call
It is this multiple call given out by

Signorina Rizzi of Milan and by her
colleague, Maria Rosa Corsini at
Turin, which puzzles so many lis-
teners. The average fan when tuned
in to " the nightingale" expects to
hear a familiar call instead of which
" Radio Milano, Torino e Genova " is
brought to his ears.

Later, as stated, the fourth station
may be added. Possibly, similarly to
the Eh-yah (E.I.A.R.) shorthand
transcription of Ente Italiano 'Audi-
zione Radiofoniche, an abbreviation
may be found for the Northern
" Quartet " of the Italian broadcasting
net.

In any case, it is essential that
listeners should bear in mind that
many Continental studios use the
original native names of their cities
when putting out the call and not the
place names such as we are accus-
tomed to use in English for them.

Previously in these notes I have
referred to the military bugle call
relayed by Cracow as an opening and
interval signal, from the old St.
Mary's tower in that city. Once upon
a time, the sentry-he was on his
lonesome !-was on duty at night
when Cracow was besieged by an
enemy. Hearing "noises off" the
gallant soldier sounded an alarm, but
was struck by an arrow before the
end of the last bar. (I refer to music
and not to a place of refreshment.)
Unfinished Fanfare

To -day and regularly since those
medieval times the unfinished fan-
fare has been blown at intervals
throughout the day. Up to the
present, Posen. relayed.it as a dignified
opening to its broadcasts, but in
order to be independent of telephone
lines it has installed in its studio a
base mechanical substitute which is a
colourable imitation of the real goods.

Just a small contraption consisting
of an electric motor, a clock, a pump,
an air -bag and aa, species of miniature
accordion, the noises of which still
thrill the ears of listeners, recalling
that gallant historic episode
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A Rechargeable
H.T. Battery!

Why continue to buy costly
H.T. Dry Batteries which
only last a month or two ?

No longer need you face the expense of buy-
ing new H.T. Dry Batteries. The Oldham
"Rechargeable" H.T. Battery can be recharged
whenever necessary (not more than three or
four times a year) and this costs only a few
shillings. Whenever you have it charged you
get the equivalent of a brand new H.T. Dry
Battery. Actually you get more, for an
Oldham " Rechargeable " H.T Battery gives
purer, smoother current than any Dry Battery
can ever give. It never causes "crackling" or

mush" in your loud -speaker. It needs no
attention beyond occasional recharging. And
besides saving you money it will give you better Wire-
less-more stations-greater volume -sweeter tone. It
is sold in convenient 10volt units for assembling to the
voltage you want. Two types-H.T. (2,750 milliamps)
for three valve Receivers, price 5/6 per 10 -volt unit and
" H.T.L. " (5,500 milliamps) for larger sets, price 6/9
per 10volt unit. Every Wireless Shop sells them.

How you can buy an
Oldham - U S L "Recharge-
able" H.T. Battery without
feeling its cost !

Buy an Oldham 10 -volt " Rechargeable "
H.T. Unit to.day for 516 and connect it
to your "dying" H.T. Dry Battery. Next
week buy another Oldham Unit and bring
that into use. Continue and soon you can
throw away your wasteful Dry Battery.
You will have built up a complete 010ham
" Rechargeable " H. T. Battery without
feeling its cost.

One of the famous Lively O'
series of Oldham U S L products

Better service results from mentioning "

"Rechargeable"
H.T. Batteries
Oldham Of Son, Lit., Denton,
Manchester. Telephone: Denton
301 (4 lines).

London Sales Service: 40 Wicklow
Street, King's Cross, W .C.. r. Tele-
phone: Terminus 4446 (3 lines)

London: Bush House, Aldwvch,
W .C.2. Telephone : Temple
Bar 3039.

Glasgow: 200 St. Vincent Street.
Telephone:

Central 4015.

Wireless Magazine" when writing to advertisers
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)roadcast
AMONG the many outstanding

features of the last month's
broadcasting activities has been
the large number of outside
broadcasts.

Correspondence has proved
conclusively that these relays
form the part of the programme
that is most appreciated by the
listener. One does not have to
search very far to find the cause
for this popularity.

Atmosphere
Atmosphere is one of the greatest

aids to the complete enjoyment of
broadcast programmes. The lack
of echo that is usually associated
with studio entertainments makes
them appear to be an unnatural
and even forced " performance.

Concert relays from the princi-
pal hotels on Sunday evenings are
the only mainstay of Sunday pro-
grammes and without them the
thought of wireless entertainment
on Sunday would send a shudder

US1C 0 the

Teddy Brown, xylophonist, is an artiste who has
been attached to some of the most famous dance
bands in Europe. His recitals on the xylophone

are features of broadcast vaudeville

oRIN
through many a listener. Atmos
phere cannot be cultivated in the
studio, so let us have more
"O.B.'s."

An interesting and notable relay
was that heard on the occasion of
the " Belgian National Pro-
gramme " broadcast recently. The
programme was given by the
Radio -Belgique Symphony Or-
chestra, conducted by Rene Tel-
lier and included many popular
works by Belgian composers.

Finish of the "Proms"
The " Proms " have finished.

Many will be congratulating them-
selves on the fact that there may
now be time for the B.B.C. to
radiate something more to low-
brow tastes; others will be sorry
that the 36th series of these
famous concerts has come to an
end.

The last night always provides
one of the best concerts to be heard

(Continued on page 424)

-.www""""ligla...

HEAYBERD'S

NEW

Combined

Component
The new combined choke and transformer
for use in all -mains eliminators in con-
junction with the new Westinghouse.Meta.1
Rectifier.
Neat and compact in appearance, and of
the same high degree of workmanship as
the famous Heayberd Power Transformer,
this choke has gained praise from the ex-
perts of the Radio World.

frm
Prices range 26/6 Write fot

list to -day

F. C. HEAYBERD & CO.
10, FINSBURY STREET, E.C.

'Phone-Metropolitan 73x6

The ACME
of Smooth
Performance

Catapulted silently into the
air, the glider taking advan-
tage of every tiny air current.
soars noiselessly and grace-
fully up and down the air
valleys at the tou3h of the
control stick.
It is the acme of smooth per-
formance

The modern radio receiver, if it is CENTRALAB
equipped, figuratively speaking, rides the ether waves
smoothly and noiselessly.
For real adventure in radio reception insist on
OENTRALAB volume -control equipment.
Write far complete Centralab catalogue-it's FREE.
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THE ROTHERMEL CORPORATION LTD.,
24 Maddox Street, London, W.I.

'Phone: MAYFAIR 0578 9.
Continental Sales Office :-
27, QUAI DU COMMERCE. BRUSSELS. BELGIUM.
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DUBILIER
RESISTANCES
NOW COST YOU LESS

DUBILIER
DUMETOHM
RESISTANCE

Dumetollms
reduced to

1/9.
All values

There is no excuse for
using inferior resistances,
because Dubilier now pass
on to you the benefits of in-
creased production, namely
-lower price.
Good resistances are essen-
tial if the best results are

to be obtained, so
ask for Dubilier
next time. Use
Dubilier Condens-
ers too

Duwirohms
now from
4/6 to 11/-,
according
to value

FIXED
CONDENSERS

TYPES 610 and 620
.00005 to .0009 . . 1/8

.00x and .002 .. 2/-

.003, .004, .005 2/3

.006 2/6

.01 3/ -

Use Dubilier Components and
be Certain of Satisfaction

UBILIE
CONDENSERS

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

You

All you look for
in a Reproducer

you'll
find in an R.K.

G. From whatever viewpoint you judge a re-
producer you will find the R.K. completely
satisfying.

11, For four years R.K.
has held unassailed
leadership in the Repro-
ducer field. For home

or public use there's no reproducer as good as
the R.K.
G. There are three R.K. Reproducers, all ob-

tainable complete in
handsome cabinets of pol-
ished oak, mahogany or
walnut; the Senior with

built-in rectifier for use with A.C. mains, from
£20, the Standard Senior and the Permanent
Magnet from £16: 16s., as well as the Junior

Model, without cabinet,
14:15s., all of which are
obtainable through your
radio dealer.

C, Ask your dealer for particulars of hire-
purchase terms.

FIDELITY

VOLUME

SENSITIVITY

THE

PERMANENT

REPRO

THE EDISON SWAN ELECTRIC CO., LTD.
Incorporating the Wiring Supplies, Lighting Engineering, Refriger-
ation and Radio Business of the British Thomson -Houston Co., Ltd.

Radio Division:
to Newman Street, Oxford Street, W.1

Showrooms in all the Principal Towns

ED1SWAN w
will get prompt replies by mentioning " Wireless Magazine"
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Broadcast Music of the Month Continued

jack Payne and His B.B.C. Dance Band. This unconventional photograph shows the band rehearsing in the Savoy Hill studio

Arthur Rubinstein,
pianist, an artiste who is
broadcasting on October 29

Dr. Adrian Boult, a
world-famous conductor,

now broadcasting

Benno Moisewitsch,
pianist, a Russian artiste
who will be heard this

winter

and the programme changes very little year in and year
out. Bach was predominant with his Toccata and Fugue in
D minor for full orchestra; it was an excellent performance.

Other famous compositions, played equally as well, were
Lizst's Second Hungarian Rhapsody and Elgar's Pomp and
Circumstance March, No. r.

Sir Edward Elgar, the greatest living English composer,
is 73 years of age, set out with the intention of com-
posing a series of six military marches. The first of the series
was published in 1902; the second and third works followed
shortly afterwards, and No. 4 appeared in 1907. Now, after
an interval of twenty-three years, No. 5 was recently given
its first performance at the Queen's Hall.

Finest Series of Concerts Yet
It is an admirable piece of work, full of vitality and worthy

of its creator. We take our hats off to Sir Edward.
The 1930-1931 winter season of B.B.C. Symphony

Concerts will present to the British listener the finest series
of concerts, together with performances by the very best
artistes that they have yet been privileged to hear.

Among the very best at the earlier concerts we may
include Guilhermina Suggia, the Italian 'cellist; Elizabeth
Schumann, the eminent soprano; and Arthur Rubinstein,
one of the famous pianists of the day. This will be the first
time that the new B.B.C. Symphony Orchestra will have
appeared at its full strength of 114 players.

(Continued on page 4261

Sir Dan Godfrey, the
noted conductor of the
Bournemouth Municipal

Orchestra

424

Alfred Cortot, a concert
pianist, who has toured all
over the world and is
known to all music lovers

Ernest Ansermet, famous
Swiss conductor of the

Russian Ballet

Joseph Lewis was musical
director of the B.B.C. at

Birmingham

lsolde Menges, violinist, a
popular artiste who is
noted for her fine playing

and technique
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These battery -heated 5 -electrode output
valves are intended primarily for use in the
last stage of receivers having no other low
frequency stage.

The five -electrode characteristic results in a
very high degree of amplification, while their
A.C. output is comparable with that of a three -
electrode valve of the usual " super -power "
class, so that, given a reasonable signal
voltage from the detector stage, they will
supply all the volume required for normal
domestic equipments.

The performance of Mullard pentodes is
characterised by particular brilliance of the
higher frequencies, although there is no lack
of bass.

Price 22/6 each

Mullard
THE MASTER. -VALVE
Advt. The Mullard Wireless Service Co. Ltd., Mullard House, Charing Cross Road,

London, W .C.2.
<trio

When you send your order don't forget to say you " saw it in the W .M.' "
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Broadcast Music of the Month Continued
Last month special mention

was made of Ravel's Bolero for
Orchestra, and it is interesting to
note that this remarkable com-
position will be played again on
November 26.

Many notable conductors will
appear, among them being Sir
Henry Wood, who is so well
known that he needs no further
introduction; Dr. Adrian Boult,
the new musical director of the
B.B.C.; and Ernest Ansermet.

First Appearances
Three world-famous artistes

will make their first appearance
I >efore the microphone when they
appear at these concerts. They
are Alfred Cortot, the famous
pianist; Adolph Busch, the vio-
linist; and Pablo Casals, who is
now considered to be the finest
'cellist in the world.

Great interest has been aroused
by the recent denunciation of the Reginald King, a clever pianist
orchestral policy of the B.B.C. his own orchestra.
by Sir Hamilton Harty, the well- concerts at Manchester. He accuses
known conductor, at a meeting held the B.B.C. of approaching a num-
in connection with the Halle ber of the best players in the Halle

and leader of

Orchestra and offering them
tempting financial inducements
to go to the B.B.C.

Only two members had ac-
cepted the offers made to them.

He asked that the seventy
years hard work that had been put
into creating the present-day or-
chestra should not be spoilt. The
Halle Orchestra has provided
splendid concerts for listeners all
over the country during the last
few seasons, and its standard of
performance makes this combin-
ation rank amongst the finest in
the country.

Orchestra of Wales
At the same time it is interest-

ing to note that the B.B.C. has
issued a memorandum concerning
its future attitude in the matter
of financial support towards the
National Orchestra of Wales.

The existing arrangement, cost-
ing the B.B.C. £Io,000 a year,
comes to an end in March of next

year and, according to the memor-
andum, unless a suitable solution as

(Continued on page 428)

SPECIFIED AGAIN AND AGAIN
DUAL RANGE

TUNER (w G.2)
Single -Hole fitting Inductance
covering Broadcast and Daven-
try Bands. The short-wave
section is single -layer wound
and the long -wave portion
section wound to avoid losses
due to self -capacity in winding.
Changing from long to short
hand is operated by a switch
which is controlled by a small
knob on top of dial. Dimen-
,ions 34- deep x 3r

Price 151ER

by
leading

Set
Designers

and
Technical

Experts

QUICK 41111111111

MAKE & BREAK
Send for Illustrated List
of new Components.

SWITCHES
Supplied in Single and Double
Pole Make & Break Change-
over-with delayed action
for indirectly heated valves.

Price from

1/9 to 3/ -
OBTAINABLE in LEVER

and ROTARY TYPES.

WEA ,ZI
COMPONENTS
WRIGHT & WEAIRE, LTD

An entirely new

L.F. COUPLING
UNIT

Something really new for
your set-an addition
which will make a re
irrarkable difference to

your reproduction.

Complete withSwitch for
Tone Control

20f-

740, High Road, Tottenham, London, N.17
2 fg 'Phone: Tottenham 3847-9
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MAINS
TRANSFORMERS
An extensive range de-
signed for use on all

H.T. Supply Units.

Prices from

251-
SPECIAL DESIGN FOR
"ORGOLA" H.T.
SUPPLY UNIT, 30;-



Beating Nature-
on her own ground.

The nose of a bloodhound, the ears of a deer, the
whiskers of a cat-fascinating instances of the acute
degree to which nature has carried sensitivity in m-ly
of her amazing creations. Yet the scientists of the
Marconi Valve Factory have devised an appliance
which for sensitivity beats any of these. This
marvellous achievement is incorporated in the new
Marconi Valve H.2, the introduction of which marks
an entirely new era in the "detector" field of
radio science.

The Marconi H.2 is a new high magnification valve
with a mutual conductance of 1.0 ma, volt-the
highest yet attained in this class-particularly suitable
for detection in portable receivers. The amplification
factor of 35, and impedance of only 35,000 Ohms, are
obtained by special constructional methods which at
the same time give exceptional freedom from micro -
phonic feed -back. Marconi H.2 should be fitted as
"detector" in portables-or, indeed, in any set where
maximum sensitivity is essential. It will give 'greater
range, fuller tone and perfect stability. It will bring
in new stations with amazing consistency and improved
reproduction.

Marconi H.2, the new EFFICIENCY detector, with
the highest conductance, costs only 8 6. It is ALL
BRITISH!

MARCONI
H.2.
816

Remember! Marconi Valves are used by the B.B.C., Imperial Airways, Croydon Control
Tower, Metropolitan Police, Trinity House Beacon Stations and Lightships, Empire
Wireless Communications, Large Passenger Liners, etc.- need more be said 2
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Complete Reception
on all

Broadcast (..NA
Wavelengths

DUAL ASTATIC
H.F. CHOKE
will make your
speaker reproduce all
the stations broadcast
which your set is
capable of receiving.
There will be no more
unaccountable missing
of parts of the pro-
gramme, or of complete
loss of distant stations
on certain wavelengths.
Every programme will
be a big hit without
misses or "blind spots,"
and the Dual Astatic
will ensure this more
than any other H.F.
Choke can.

The Dual Astatic H.F. Cho! :e
hat entirely eliminates reso-

nant peaks and "blind spots
in modern radio circuits.

7/6
See the Dual Astatic
leaflet for technical
proof-ask your dealer

or us for a copy.

MADE BY THE RECOGNISED
SCIENTISTS OF RADIO

AMMINEMill.1111M
MADRIGAL" WORKS, PURLEY WAY,

CROYDON.
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Broadcast Music of the Month Continued
to future financial backing can he found, the abandonment
of the orchestra is almost certain.

Several arrangements to avoid this catastrophe are
being considered, but its whole fate apparently depends
on the monetary support of the public. There is no doubt
that this orchestra has fostered a musical revival amongst
the Welsh people and its disbandment would be a loss.

A Good Influence at Savoy Hill
Many pleasant performances have been broadcast by the

B.B.C. Orchestra from Savoy Hill. Joseph Lewis has left
Birmingham and his pleasing influence is being infused
into this small combinaton of about twenty-four strong
with great success. Their programmes are light, well-
chosen, and make a pleasant change from the " heavier
stuff."

The Northern Wireless Orchestra, under the direction
of T. H. Morrison, is still living up to its reputation.
"Dancing Time," broadcast some time ago, was a good
example of the popular type of programme broadcast by
this orchestra.

Cinema orchestras are still a popular feature, and the

William Wostenholme, a noted blind composer,
who is organist of the National Institute of
the Blind, recently broadcast a special

recital

excellent playing by Joseph Muscat and the
Commodore Grand Orchestra, from the
Commodore Theatre, Hammersmith, is well
worth hearing.

Other smaller combinations that have
played remarkably well include Reginald
King and his Orchestra, and the new Mid-
land Wireless Nonet, directed by Frank
Cantell, who play from the Birmingham
studio.

Chamber music is not as a rule appreciated
by many listeners, but nevertheless some of

Two articles in
this issue that
should be read
by every listen-er are "A
Change of
Heart at th e
B.B.C.?" on
page 36o and
"The Truth
About the Pro-
grammes ! " on

page 376

the finest instrumentalists
are to be heard during
these recitals.

An interesting concert
was that heard during the
latter part of September,
when the International
String Quartet broadcast a
concert which included the
seldom heard quartet by
the famous French com-
poser, Faure.

Many fine vocalists have
been heard lately and it is
interesting to note that a
number of old-timels are
making reappearances be-
fore the microphone.
Among these we may in-
clude Kenneth Ellis, an ex-
cellent bass. Other popular
artistes who have been
heard this month are Dennis
Noble, baritone, Sinclair
Logan, and Carlton Gauld.

Sopranos have been well
to the fore recently and
many enjoyable perform-
ances have been heard.
Among the best have been Margaret Balfour, May Busby
and Elsie Suddaby, who has a delightful voice.

Those who wish to hear some good solo instrumental
work should study the pamphlet that has been issued by
the B.B.C. concerning their 193o -X931 concerts. In this
are detailed forthcoming engagements by some of the

finest instrumentalists
it is possible to hear.

Frank Cantell, a brilliant violinist, who is now
leader of the new Midland Wireless Nonet

at the Birmingham studio
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May Busby, soprano, a
member of the late

B.N.O.C.

Elsie Suddaby, soprano,
a popular singer of Bach's

arias

During the last
month well-known
B.B.C. artistes have
given their usual ex-
cellent performances.
Among this group we
may include Hilda
Dederitch and Maurice
Cole, pianists ; and
Isolde Menges, vio-
linist.

Organ Recitals
Nothing outstand-

ing has occurred in
regard to organ trans-
missions. It has been
a pleasure to hear
Walter S. Vale back at
All Saints, Margaret
Street, and his playing
of Bach's organ music
is a great pleasure.
Mention must also
be made of the
fine recitals given
by Edward d'Evry.
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PHILIPS BATTERY ELIMINATORS
FOR A.C. & D.C. MAINS

A constant H.T. Supply is essential if your receiver is to give
you perfect reception. Even the best H.T. batteries are ex-
ceedingly unreliable and require frequent replacement, but a
Philips Battery Eliminator enables you to take your H.T. supply
direct from the electric mains, thus ensuring absolutely fault-
less reception. Once installed, it requires no attention and the
amount of electricity consumed is almost negligible.

Type 3002 for A.G. Mains
Type 3009 for A.C. Mains
Type 3005 for D.C. Mains

Price £5 . to . o
Price £5 . 15 . o
Price £3 . 17 . 6

For 10/- down you can have any of these on Philips Easy
Payment System.

I PHILIPS

OBTAINABLE

ON 10L
DE-POS IT

BATTERY ELIMINATORS
Made by the manufacturers of the famous Philips Argenta electric lamps,
all -electric radio receivers, commercial and industrial fittings, and neon signs.

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

111111

Advertisers take more interest when you mention " Wireless Magazine "
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Electrons from the Sun
THE first thing one learns about

the ordinary wireless valve is
that the heated filament throws off
electrons which pass in a stream to-
wards the positively -charged plate on
their way to do useful work in the
external circuits.

The invention of the thermionic
valve was the first practical appli-
cation of the discovery that all heated
bodies tend to radiate or throw off
some of the electrons which normally
form part of their substance. The
state of being hot is, in short, merely
the outward symptom of intense in-
ternal molecular activity.

Electrons Stalk :7z Free
As soon as the molecules vibrate

with sufficient violence, electrons are
shaken free and leave the heated body
in considerable numbers.

This process is in constant operation
on an enormous scale throughout the
stellar system. In fact, it provides a
clue to many of the most puzzling

How They Affect Static,
Fading, and the Heaviside

Layer.

By MORTON BARR.

aspects of radio transmission and
reception.

For instance, it goes far to explain
why signals are subjected to " fading "
and atmospheric disturbance, and also
largely accounts for the formation of
the Heaviside layer-that mysterious
shell of ionised air which serves to
guide wireless waves over the curved
surface of the earth.

The sun is immensely hot and is
therefore constantly emitting elec-
trons in much the same way as a
heated valve filament. Since every
el( ctron carries with it a negative
charge of electricity, the sun is in
this way robbed of its normal quota
of negative electricity. This is merely
another way of saying that it pos-
sesses a high positive charge, which
has in fact been estimated at the

enormous figure of three billion volts.
Matters are somewhat complicated

by the fact that, owing to this enor-
mous positive charge, the sun also
acts as a centre of attraction for all
the stray electrons and negatively -
charged ions that are scattered
throughout space.

It tends to gather them in, even
from regions far beyond the solar
system, striving to neutralise its sur-
plus positive charge and so attain
electrical equilibrium.

Another Factor
Another factor now comes into

play. As the attracted electrons
move on towards the sun, they first
reach the outer and cooler regions of
the sun's atmosphere. Here they
form a nucleus for condensation, in
much the same way as a cloud of fine
dust tends to condense moisture from
the air into tiny raindrops.

There is no water vapour present
(Continued on page 432)

NEW IGRANIC Components

IGRANIC CHOKE

Type C.I5 Price 10,6
C.3o 15/6

C.6o 21/-

C.15o - 25/-

IGRANIC CHOKES
he new range of Chokes includes the

following sizes :

Type C.15 Has a constant inductance of 20 henries
with polarising currents up to 15 milliamps. D.C.
Resistance 1,000 ohms.

Type C.3o Has a constant inductance of 20 henries
with polarising currents up to 30 milliamps. D.C.
Resistance 500 ohms. Srecially suitable for use as a
Smoothing Choke in H.T. Supply Units.

Type C.6o Has a constant inductance of 20 henries
with polarising currents up to 60 milliamps. D.C.
Resistance 340 ohms.

Type Ca so Has a constant inductance of 20
henries with polarising currents up to 150 milliamps.
D.C. Resistance 20 ohms.

Write for a copy of our nem Catalogue to Dept. J.1087

(lueer,
IGRAMC

ELECTRIC Co.ltd.

Works BEDFORD

IGRANIC
Differential Condenser
-00015 mfd. each side

DIFFERENTIAL

CONDENSER

PRICE 3/9
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MARK

FLAWLESS AS A DIAMOND
When you see the diamond trade -mark of PARMEKO, you may be sure that the
apparatus on which it appears is perfect in every detail. All PARMEKO Trans-
formers, Chokes and Eliminators are the work of expert designers, ably supported
by skilled workmen and the finest materials and machinery.

There is a PARMEKO Trans-
former and Choke for every
circuit featured in the technical
press, and we also make appara-
tus to your own specification.

Write for price list of
Wireless Mains Ap-

paratus to :-

PARTRIDGE
& MEE, Ltd.

74 New Oxford St. 26 Dover St.
LONDON, W.C.1 LEX:ES IER

MUSEUM 5070 LEICESTER 22276

GRASSMANIN FOR PRICE
AND PERFORMANCE ! ! !

Go now to any Radio Dealer and
insist on hearing a Peter Grass-

mann Moving Coil Loud -speaker.
You will be amazed at its sensitivi-

ty, even response, ability to handle
tremendous volume, richness of

tone and absolute fidelity. This
Loud -speaker is suitable for

3 -Valve Sets.
In case of difficulty write to us for

our t8-pa e booklet and we will
arrange a demonstration for you

without obligation.

PRICES
6v., t tov., 24ov.,

D.C.

£4 17 6

Universal A.C.
Do v., 125 v.,

220 V.

£8 5 0
ROTOR ELECTRIC LTD.,

2/3 Upper Rathbone Place, London, W.1.
Telephone : MUSEUM 2641-2.

04.-lt::71t.:;=14.til (GI tOS tOlfOltOacilte;,:r]

5

A Home for 5

your SET! 5
5

or 5

RADIO -CRAM

The sort that people desire to possess and keep.
Sound construction-Graceful design-piano finish

DE -L17/13 RADIO FURNITURE

Famed for its Excellence
Enable, BESTnables BEST of your set I Nodust--interference-no long untidy leads. The
improvement also of PIANO TONE RAFFLE for your

Moving Coll or Cone speaker unit.

76/- to a15:1510. De -Luxe Radio Furniture. 5
Sent ON APPROVAL-direct Row the makers.

raCRASSIS
A NEW

RADIO
i GRAM

Unit
85/- to 5
85/5/0

Photographs and full particulars FREE! 5

5 PICICETT'S ERS
RADIO FtENITURE §MAK,

" M.G." WORKS, BEXLEYHEATH, KENT '§
§ Established at the beginning of Broadcasting

Lt01t00014%) tO1 tc:7) tO1t0)teiltG')(0),_

MARVELLOUS -Plays 10 Records !
CHROMOGRAM Plt K -UP NEEDLE
used and recommended by best-known Experts & Cinema
Operators. Perfect Tone, Free from Scratchy Vibration.
Fits needle groove without w or.

Once tried you will use no other.
Sample box 108 needles, 9d. post free.

CHROMOGRAM
The Stradivarius of Gramophones
76, CITY ROAD, LONDON, E.C.1

-IP 4:410
T.14 PLUGS AND SOCKE rs

""A Socket ld. Plugs 32. 6 colours. Name
plates, 90 kinds, I.d. Write for list P78

G:=0 J. J. Eastick & Sons
Plug in parts US hunhill Row, London, E.0.1

SWITCHES for
"RADIO

and
POWER
Lyons " B .A.T. "
75o watt Q.M.B.
Switches are de-
signed and manu-
factured to give
efficiency. Use them confidently
in High Frequency circuits, also
H.T. and L.T. Battery Elimin-
ators, Trickle Chargers, Gramo-
phone Motor Switches, Moving
Coil Loud Speaker Field
Switches, Starting small Electric
Motors, etc.

ONE HOLE FIXING
Two very popular.; types are :

No. 728 with Soldering Tags 2/- each
No. 730 with screw Terminals 2/3 each
Send for Free Booklet "Switches for
Radio and Power" with 20 new Circuits,
on these and many other thoroughly

reliable Switches.

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

BECOL EBONITE (Britpack!ida,Ine)
i Cartons'.dlez.criele.13.LInedatiryi fozreuPsPanels

NIKE
B

mat
quality,

Each

B Polished
quality,
one aide

mat.
Each

Oralned,
polished
one aide,

mat other.
Each

SIZE
B

mat
quality.

Each

E Polished
quality
one side

mat.
Each

Graioed,
polished
one side,

mat other.
Each

SIZE
It

mat
quality.

Each

B Polished
quality,
one side

mat.
Each

Grained,
polished
one side,

mat other
Each

6X9Xtla
6x9x }

a d.
2 8
3 0

s. d.
3 0
3 3

s. d.
4 2
4 7

7x14x1
7x18x1
7 x 21 x i

a. d.
5 5
811
8 3

e. d.
511
7 7
811

e. d.
8 3

10 7
12 4

8 x 12 x }
8x16x}
8 x 20 x i

a d.
6 3
7 0
810

e. d.
5 9
7 8
9 7

a. d.
8 1

10 9
13 5

SOLE MAKERS: THE BRITISH EBONITE CO.. LTD. HANWELL LONDON. W.7.
Advertisers like to know you " saw it in the t Wireless Magazine' "
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Electrons from the Sun Continued
in the sun's atmosphere, but there are
gaseous constituents such as calcium,
sodium, and other metallic vapours.
These are accordingly deposited upon
the electron particles, and form tiny
droplets which attain to a diameter
comparable with the wavelength of
visible light.

At this stage the surface area of
each droplet has increased more
rapidly than its mass. Accordingly
the pressure of light, that is the out-
ward thrust of the light rays from
the sun, becomes more powerful than
the inward gravitational pull to-
wards the sun, so that the cloudy
mass is thrown back again into inter-
stellar space.

Violent Discharges
Some of these repelled electrons

reach the earth, carrying their original
negative charge with them. How-
ever, they form only a comparatively
small portion of the total invasion to
which we are subjected. Added to
the regular " rain " of electrons which
forms our catch of the steady ther-
mionic emission first referred to,
there are occasional violent dis-
charges in which electrons are pro-
jected, in dense streams, from the so-
called sun -spots, and bombard us
directly.

There is a peculiar type of atmos-
pheric disturbance known to wireless
operators as " whistlers " because of
their characteristic long-drawn-out
sound. In some cases the " whistler"
is sustained for several seconds,
though more usually it lasts for only
a fraction of a second. The longer
ones are peculiarly in evidence during
sun -spot periods.

Collision with Air
T. Eckersley has shown that when

a stream of solar particles enters the
earth's atmosphere at high velocity,
it is gradually slowed up by collision
with the rarefied molecules of air, and
is then stopped abruptly at a height
depending upon its initial velocity
and the density of the air.

The sudden stop gives rise to an
intense electromagnetic impulse,
which is spread out by the dispersive
action of the Heaviside layer so that
the higher frequencies reach a receiv-
ing aerial before the lower frequencies,
thus giving rise to the peculiar and
long-drawn-out " whistler " effect.

Another type of atmospheric, called

the " grinder," can also be identified
with the impact of solar electrons
upon the atmosphere. A " grinder "
starts with a grating sound, followed
by a noise like that made by a hand-
ful of gravel thrown against a window,
and ends up with a subdued slushy
whisper or hiss.

This sequence corresponds to the
initial impact of the stream of elec-
trons, its subsequent dispersal, and
final slow arrest.

On the other hand the familiar
form of " static" known as " clicks "
is caused by direct electrical move-
ments from a point of high potential
to one of low potential (that is, a
miniature lightning discharge) occur-
ring at comparatively low atmos-
pheric levels.

It is interesting to note, in passing,
that the intense thermionic emission
which reaches the earth direct from a
sun -spot area' is usually accompanied
by brilliant displays of the Aurora
Borealis or Northern Lights.

Perhaps the most important aspect
of the solar electron stream is the
part it plays in the formation of the
Heaviside layer. Here other factors
must also be taken into consideration,
such as the action of ultra -violet light
rays, and the impact of radiation of
still shorter wavelength (Millikens
rays) which come to us from inter-
stellar spaces far beyond the sun.

In the early days of wireless, long-
distance work was at first held to be
impossible because it was thought that
wireless waves must travel like light
in a straight line. If this were so they
would leave the curved surface of the

earth after a very short distance and
pass into outer space.

Experience, however, proved the
contrary, and the scientists were left
to find a reason for this apparent
anomaly. They first postulated, and
later on proved, the existence of a
region of ionised air located at the
outer limits of the earth's atmosphere.

The Heaviside layer, as it is now
known, is a spherical shell of rarefied
air surrounding the surface of the
earth.

It is highly ionised, that is, it
contains free ions. In other words,
electrical movements can take place,
so that the layer acts as a conducting
medium.

Wireless waves travel in the space
between two conducting surfaces.

Conductivity of the Layer
The essential conductivity or ion-

isation of the layer is due (a) to the
liberation of free electrons from the
molecules of air by the action of ultra-
violet light and cosmic radiation, and
(b) to the electrons and negatively-.

charged ions emitted by the fierce
heat of the sun and projected directly
across intervening space.

Finally the elusive " fading " to
which short-wave signals are specially
liable is due to the action of the
Heaviside layer. It is caused partly
by dispersion effects, partly by phase
differences between the " earth-
bound " and reflected waves, and
partly by changes in the plane of
polarisation which occur as the signal
waves are reflected from the layer
back towards the earth.

A FINE INSTALLATION

Here you see the Five -point Four connected to a Hegra loud -speaker ---.t
combination that gives particularly good results. See the special article on

page 3733 of this issue
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- due to its
abnormally low
inter -electrode
capacity

The effective H.F. amplification per
stage that can be obtained in any
Screened Grid Set is largely con-
trolled by the inter -electrode cap.
acity of the S.G. Valve. It is well
known that the lower the self
capacity of the valve the greater
its effective stage amplification.
Important features in its design
and construction permit the inter -
electrode capacity of the new Cossor
215 S.G. to be reduced to the order
of .001 micro microfarads. This is
substantially lower than the self
capacity of any other Screened Grid
Valve on the market. It follows,
therefore, that this new valve per-
mits a big increase in effective
amplification. In fact, results are
obtained which, a year ago, would
have been considered quite
impracticable.

Cossor 215 S.G. 2 volts,
15 amp. Impedance 300,000.
Amplification Factor 330.
Mutual Conductance
1'1 m.afv. Normal working
Anode Volts 120. Positive
Voltage on
Screen approx.) 2060.f.Price

THE NEW

COSSOR
215 S.G.

GREATEST EFFECTIVE
A. C. Cow+ tut. Hsghbury Grove. London. N.5.
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VALVE BURN -OUTS
HOW many people burn out a set

of valves in these days? Not
many, I should think.

Not that we are more careful than
formerly, but rather that the valves
are not so easily destroyed.

The filament switch is now usually
included in the positive side of the
filament circuit, with the negative
high tension joined to negative low
tension.

Many people also include a fuse in
the anode circuit supply, a flash -lamp
bulb or a special fuse being fitted.
Even with metal panels and bases,
there should be but little fear of dam-
aging the valves. W. JAMES.

FE VERSED POLARITY
HAVE you ever connected the

accumulator to the set with the
polarity reversed-positive going to
negative?

In a set having a screened -grid valve
the mistake is usually noticed at once
because of the loss in amplification.

The tuning is broadened, too, and
probably the reaction is a bit different.
It is a mistake easily made, but
without serious consequences. I.

TO AN OLD SET
Friend, when I dwell upon your faded beauty,

Your mottled panel and your splintered door,
I think of one who nobly did his duty

And helped to cheer me, back in '24.
I do not join with those who so defame you

For clumsiness and ugliness combined,
Nay, friend o' mine, I neither chide nor blame you-

I am not so unkind.

A time there was when envious old stagers
 Beholding in amaze your polish high

Indulged among themselves in private wagers,
Deciding who might have you should I die.

I recollect one relative displaying
An envious glance, a stealthy sidelong look,

What time he wondered how much I'd been paying-
A mental note he took !

And now, old friend, good-bye-those days are ended,
For you and I must part, sad to relate ;

A lot of things have lately been invented
And put you very sadly out of date.

No more will your emitters glow with glory,
No more your worn-out batteries be tapped,

For soon you'll reach the finish to your story-
In short, you're to be scrapped !

C. P. P.

THE

CABINET
OLYMPIA
ADMIRED

The
averleri

"The Finest
Radio -Gram
Cabinet at
the Show"
was the unanimous opinion
of thousands of enthusiasts
who saw this magnificent
Cameo "Waverley" Cabinet
at Olympia. Beautifully
made ; supplied with t5 in.
Baseboard; takes panels 18
in. x 7 in. Height 4o in.
Speaker Compartment, 18 x
i8 x 15 in. Suitable for
electric or clockwork motors.
Oak £5 10s. ; Mahogany.
£6 15s.. Polished panel
drilled for new Orgola
circuits, 48. extra. Send
Coupon for 24 pp Catalogue
to CARRINGTON MFG.
CO., LTD., 24 HATTON

GARDEN, E.C.1.
(Factory: Croydon).

Send Catalogue to:-

Name

"iddress

W .M

ELECTRAD
TRUVOLT
RESISTANCES
Truvolt wire -wound variable potentio-
meters simplify the construction of
H.T. Eliminators and positively do
away with all guesswork. The resist-
ance element is a nickel alloy wire.
There is no wire to rust or -inc to
oxidise. Truvolt are air-cooled and
give a positive and lasting service. All
the units listed below are rat -d st 25
watts. Electrad originated the Tru-
volt. Note these reduced prices and
ensure that the units you buy have the
name Electrad stamped upon them.

Type. Resistance Current
Ohms. Milliamperes.

T.5 500 224 0/- each
T.7.5 750 182 8/-
T.I0 1,000 158 8/-
T.20 2,000 112 8/-
T.25 2,500 100 8/-
T.30 3,000 91 8/-
T.50 5,000 71 8/-
T.75 7,500 58 8/-
T.100 10,000 50 8/-
T.200 20,000 35 8/-
T.250 25,000 32 8/-
T.500 50,000 22.5 8'.

Write for the Electrad catalogue-it's free

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

'Phone : MAYFAIR 0578/9
Continental Sales Office:
27, QUAI DU COMMERCE, BRUSSELS, BELGIUM.

c2 6333
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-and
no other Speaker
gives such value
at the price
We can think of no flowery
adjectives to describe our new
Speaker - they have all been
used up on other Speakers.

We make these two claims and
you are the judge -

1. The new Graham Farish
Speaker tells the truth-
it never distorts.

2. Compare- and you will
agree that no other
Speaker offers such value
at the price.

Driven by adjustable 4
bole unit, the Graham
Farish Speaker is obtain-
able in three attractive
finishes: Mahogany,
Walnut or Oak, price 421-.

BROMLEY  KENT

Advertisers

Wireless Magazine, November ./930

(Olielelafid
,47_

What's the use?
They are essential to the efficiency of
all modern circuits. Incorporated
in your set they stabilise the H T ,

eliminate Motor -boating, avoid
multiplicity of H .T.tappings and pre-
vent feed -back. The cheapest form
of reliable decoupling ever devised.
They actually form a flexible con-
necting link between components.
OBTAINABLE FROM ALL GOOD DEALERS

Send 2d. Postage for our new
fully illustrated cat ,gue.

BULGIN RESISTANCE LINKS
List
No. Price

600 or 1,000 ohms, 12 M/A 0 9
2,000 ... 10 1 0
3,000, 4,000 or

5,000 8 1 0
10,000 ... 5 1 0
15,000 or 20,000 4 1 3
25,000 3 1 6
50,000 1 9
60,000 2 0
80,000 2 2 6

100,000 2 2 9"rA. F. BULGIN & CO., LTD. CHANCERY LANE, LONDON, E.C.4
9, 1 0, 1 1 CURSITOR S I REET

7',/,,,i,-..,

411111111111111111113111WOM1121111111311.11111111111111111Mlili MIMEO i

a

N

No. 25 Paz.

SOLID PLUG.
Maximum tensile
strength. For use with
Resilient Sockets, en-
graved or plain. 2d.. Red or Black

NEW CLIX

No. 23. Pro. Pat.
RESILIENT SOCKET.

Short, uninsulated for
thin panels. Flush ld.
mounting.

LINES

No. 24. Pro. Pat.
RESILIENT SOCKET.

SOIDER
Insulated. For use with GlIcot
metal, or any typo of
panel. Red or 2d.
black.

RESILIENT SOCKETS.
The Clix revolutionary method of plug
and socket contact in which the helically
slotted resilient socket grips the plug, s
the only means of obtaining perfect con-
tact with every type of plug.

4/5 PIN
TERMINAL VALVEHOLDER

No.27. Incorpor-
ating the new Re-
silient Sockets.
Perfect contact with
solid or any other
type of valve pin
with easy insertion
and withdrawal of
valve. Sockets air,
dielectrically insula-
ted and self -aligning.
Type B for Baseboard

mounting
With screw 1 (id
terminals -

Panel portion - 4d. Without screw WRITE FOR COMPLETE
Price Complete Sd. terminals Bd. ILLUSTRATED LIST.

LECTRO LINX, LTD.,254 VAUXHALL BRIDGE RD S W 1
MI EMMEMEMMENIIM11111111111111111111111M111M1131111111111Ell

t1

CHOW

No. 22. Pro. Pat.
RESILIENT SOCKET.
Long, uninsulated. For
panels up to 1/4 in
thick. Flush 1 LI
mounting .. 0-1

NEW " ALL -IN "

Pat. Pro. Pra.Rog.Dosg.)
No. 15. Incorporat-
ing the Clix Resilient
Socket and Solid
Pin. The only termi-
nal completely insu-
lated from the panel
whether connected
or disconnected. No
spade or other tag
required. Black ,
engraved with full
ran4e of markings.
Flex portion - 4d. No. 27. Proc. Pat. Reg. Des.

like to know you " saw it in the Wireless Magazine ' "
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CATALOGUES WE HAVE RECEIVED
FROM the British Ebonite Co., Ltd.,

of Nightingale Road, Hanwell, W.7.,
an eight -page price list of Becol panels
and coil formers.

Burndept Wireless (1928), Ltd., of
Eastnor House, Blackheath, S.E.3., have
issued an eight -page booklet on their
A.C. radio gramophone (publication
S7.).

From Burne-Jones & Co., Ltd., of
296 Borough High Street, S.E./., three
folders-" Magnum Universal Three and
Short-wave Converter" (six pages),
"Magnum A.G. Mains Receivers and
Portable SG4 "(eight pages), and "Mag-
num Radio Components " (twelve pages).

A twenty -four -page catalogue of
Camco cabinets from Carrington Manu-
facturing Co., Ltd., of Sanderstead
Road, South Croydon.

" Radio Labels" is the title of a four -
page price list received from the Cell -
grave Co., of 6 and 8 Kent House Lane,
S.E.26.

From E. K. Cole, Ltd., of Ekco
Works, Southend-on-Sea, four folders-
" Ekco All -electric Radio Receivers," six
pages (NS2) ; " H.T.-L.T. Rectifier and
Trickle -charger Units," six pages
(HTU3) ; " All -power Supply Units,"
eight pages (APU4) ; and " Ekco-
lectrify Your Portable ! ", six pages
(PU5).

An eight -page folder on radio gramo-
phones from the Columbia Graphophone
Co., Ltd., of 102-108 Clerkenwell Road,
E.C.i.

A. C. Cossor, Ltd., of Highbury Grove,
N.5., have sent us a forty -eight -page
catalogue of Cossor New Process valves.

" Edison Bell Radio, 1931" is the
title of a 28 -page catalogue received
from Edison Bell, Ltd., of Glengall
Road, S.E. i5.

All Ediswan apparatus for the new sea-
son is described in a forty -page catalogue
issued by the Edison Swan Electric Co.,
Ltd., of 123-5 Queen Victoria Street.
E.C.4.

Two twelve -page booklets have been
received from the Ever Ready Co. (Gt.
Britain), Ltd., of Hercules Place, Hollo-
way, N.7.; one deals with batteries and
accumulators, and the other with torches
and lamps.

" The Construction of Supply Units
for Radio Receivers " is the title of a
fifty -six -page booklet (W522) received
from Ferranti, Ltd., of Hollinwood,
Lancashire, who have also sent an eight -
page catalogue of mains components.

Three booklets from the General
Electric Co., Ltd., of Magnet House,
Kingswsy, W.C.2.-" Osram Wireless
Guide" (fifty-six pages), "Osram A.C.
Mains and Rectifying Valves" (twenty-
eight pages), and " Osram Valves for
Power Amplification" (40 pages). We
have also received an 8 -page folder des-
cribing Magnet high-tension batteries.

Five publications from Graham
Amplion, Ltd., of 26 Savile Row,
Regent Street, W. r-a four -page folder
(WL5o) on the Amplion portable, four -
page folder (WL52) on the mains two-
valver, four -page loud -speaker folder
(WL53), four -page folder (WL54) on the
two screened -grid cabinet set, and a
36 -page booklet (WL56) dealing with
all the sets and loud -speakers.

An eighteen -page stock list of Higgs'
motor and dynamos, from Higgs' Motors,
of Witton, Birmingham.

Many readers will no doubt
desire to have copies of
some of these catalogues
for reference. Application
should be made direct to
the manufacturers con-
cerned, mention being
made of WIRELESS
MAGAZINE.

It should be clearly under-
stood that these catalogues
cannot be obtained under
the special " In Tune with
the Trade" scheme, full
details of which will be
found elsewhere.

A four -page folder describing the
Sound Service Home Recorder from
Hillman Bros., of 123-125 Albion Street,
Leeds.

From Louis Holzman, of 37 Newman
Street, W.I., an eight -page leaflet
describing Hydra condensers.

Lissen, Ltd., of Lissenium Works,
Worple Road, Isleworth, Middlesex, have
sent us a sixteen -page booklet dealing
with their valves, which have recently
been reduced in price by 5o per cent.

Lewcos radio products for 1930-31 are
fully described in a seventy -two -page
catalogue received from the London
Electric Wire Co., and Smiths, Ltd., of
Church Road, Leyton, E.m. The same
firm is also issuing a sheet of four blue-
prints of recommended circuits using
Lewcos parts.

A new sixty -six -page booklet on Mar-
coni valves, entitled : " When Buying
Valves-Remember ! " from the Mar-
coniphone Co., Ltd., 210-212 Tottenham
Court Road, W.I.
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" The Book of the M.L. Rotary Trans-
former," sent by the M -L Magneto
Syndicate, Ltd., of Victoria Works,
Coventry.

"Musical Recreation," a four -page
folder describing the M.P.A. radio
gramophone from M.P.A. Wireless
(193o), Ltd., of 62 Conduit Street, W.1.

From Chas. A. Osborn, of Regent
Works, Arlington Street, New North
Road, N. i., a six -page folder of wireless
cabinets.

From Perfectavox, Ltd., of Alexandra
Works, Yeadon, Leeds, a twelve -page
folder dealing with Perfectavox sets.

"The Great New Radio," a fourteen -
page booklet printed in photogravure,
from Pye Radio, Ltd., of Paris House,
Oxford Circus, W.I.

From Radio Service (London), Ltd.,
of 105 Torriano Avenue, N.W.5., an
eight -page folder, entitled : " Wireless
Accumulator Troubles Ended ! " de-
scribing a special battery service.

An eight -page folder about Ebonart
panels from Redfern's Rubber Works,
Ltd., of Hyde, Cheshire.

From Rotor Electric, Ltd., of 2-3
Upper Rathbone Place, W.C.i., a six-
teen -page booklet, " Grassman Moving -
coil Loud -speakers," and a price list of
Rotorohm variable resistances.

" Six -Sixty Radio Valves and Equip-
ment " is the title of a forty -four -page
loose-leaf booklet, including a six -page
folder about the conversion kit, sent us
by the Six -Sixty Radio Co., Ltd., of
17-18 Rathbone Place, Oxford Street,
W.I.

A six -page folder entitled : "Squire
Sylphone Moving -coil Loud -speaker,"
from Frederick Squire, Ltd., of Leswin
Place, Stoke Newington, N.16.

Eddystone short-wave apparatus is
dealt with in a ten -page folder received
from Stratton & Co., Ltd., of Broms-
grove Street, Birmingham.

A thirty -four -page booklet on Trio-
tron Valves from Triotron Radio Co.,
Ltd., of 91, Great Russell Street, W.C.i.

From Turner & Co., of 54 Station
Road, New Southgate, N.1i, two pub-
lications-a twenty -page booklet on
Tunewell coils and a six -page folder on
Tunewell loud -speakers and units.

Westinghouse metal rectifiers are
fully described in "The All -metal Way,"
a 44 -page booklet issued by the Westing-
house Brake and Saxby Signal Co., Ltd.,
of 82 York Road, King's Cross, N./.



THE J.B.
DRUM
DIAL

Fxceptionally
smcoth in action,
and free from
slip or backlash.
Vernier Ratio
6-1. Bronze

or Oxidised
Silver finish.

PRICE 1016

lyirelessMagazine.Notember 1930

PRECISION
INSTRUMENTS

Accurate in workmanship and faultless in design and finish,
J.B. Precision Instruments will add to the efficiency of
any receiver.

Of particular interest is the new J.B. " Chassimount " the
very newest and most effective method of one -dial control
for multi -valve sets.

Another new J.B. Precision Instrument is the Differential
Condenser, for smooth reaction control. The capacity
change is the same for both halves, and is constant
throughout the range.

Choose your components from the J.B. Precision range.
There is a model for every purpose.

wasatememmemen

THE NEW J.B.
DIFFERENTIAL

REACTION
CONDENSER

Bakelite dielectric between
Vanes. Insulated centre

spindle.
.000i - 4/- .00015 - 4/-
.000z - 4/3 .00025 - 43

.0003 - 4'6

THE NEW J.B. " CHASSIMOUNT "
Type D4 (illustrated above) 4 -stage .0005 with

Drum Drive.

Price 42/6
2 -stage .0005 - 26/6. 3 -stage .0005 - 35/-.
5 -stage .0005 - 50'-. 6 -stage .0005 -57/6.

PRECISION INSTRUMENTS
Advertisement of 7ackson Bros., 72 St. Thomas' Street, London, S.E.T. Telephone : Hop 1837

Advertisers like to know whence the business comes-please mention " W .M."
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THE HYPERDYNE RECEIVER
IT is some time now since there

was any radical change in our
methods of receiving wireless signals.
In fact the introduction of the
screened -grid valve really marks the
principal development of any mag-
nitude during the past few years.

Feeling that there was room for
some novelty in design, I have
carried out experiments in various
directions at Elstree for many months
past.

Value of the Super -het
The increasing power of trans-

mitting stations in this country and
the congestion in the ether generally
has turned the attention of many
people towards the old super -hetero-
dyne system. As readers know, this
comprises an oscillating detector,
which changes the frequency of the
received signal into some much
lower frequency, corresponding to a
relatively long wavelength of several
thousand metres.

The principal amplification is
carried out at this frequency, after
which a second detector is employed,
converting the signals into ordinary

Some Notes on a New Type
of Receiver Designed by

H. Reyner, B. Sc., A.M.I.E.E.

speech currents which are suitably
amplified and applied to the loud-
speaker.

The system is one which has
much to commend it, but it has
several serious disadvantages from
the point of view of the British user.

The first of these lies in the two
wavebands to be received. It is
difficult to choose the intermediate
frequency so that the results are
equally satisfactory both for the
medium band and for the long waves.
The second difficulty arises from the
fact that every station tunes in two
places. This is because there are
two possible settings of the oscil-
lator frequency which, combined
with the incoming signal, will give
the particular intermediate frequency
required.

The effect of this will readily he
appreciated. It is quite possible for
what we may call the " first "
setting of the oscillator which corre-
sponds to the station one requires to

coincide approximately with the
" second" setting for an inter-
fering station, working on a rela-
tively near -by wavelength.

This results in what is known as
"second -channel interference," and
in the present overcrowded  state of
the ether this is highly objectionable.

There are other minor disadvan-
tages, such as the tendency of the
intermediate stage to pick up signals
from long -wave high -power com-
mercial (morse) stations and the
fact that the intermediate -frequency
transformers happen to be somewhat
expensive.

Sideband Cut-off
Perhaps an important aspect of

this last question is the sideband
cut-off, for it is difficult, if not
impossible, to make long -wave inter-
mediate transformers have a reso-
nance curve which will preserve the
to - kilocycle band of frequency
required for satisfactory quality, and
will still give really sharp tuning, so
that the required order of selectivity
is obtained.

(Continued on page 44o)

ARE YOU ON D.C. ?
MAKE YOUR
SET AN ALL
MAINS SET

for 30/-
SECOL

H.T Eliminator and
Trickle Charger

By far the biggest output. Gave
so% increased reception when
used with a 7 -valve set taking over

so m/a. Absolutely steady output without any trace of
mains hum. 18 different H.T. voltages. Gives 130 mia at
loo volts. Trickle charger for 2, 4 or 6 volts.
The most economical way to make your set all mains.

(R. PARC USSI, SOLE AGENT)

PAR EX
PAREX Screens as Specified for
" NEW BROOKMAN'S THREE "
and "FIVE POINT FOUR," 2/9 each.

Metal Panel as specified, 7/6.
PAREX SCREENED -GRID VALVE HOLDERS, 2/-.

E. PAROUSSI
10 Featherstone

Buildings,
London, W.0.1

'Phone :
Chancery TOM /
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A NEW DEVELOPMENT IN PERMANENT
MAGNET MOVING COIL SPEAKERS

Hear your set at its best with a
W.B. Permanent Magnet Moving
Coil Speaker. It has a Sheffield
made cobalt steel magnet weighing
101 lb.-sufficient to handle great
volume without distortion. The
W.B. Permanent Magnet makes
energising from the mains or ac-
cumulators unnecessary. It is a
most sensitive speaker. Guaranteed
for 5 years.

ASSEMBLED IN HANDSOME FINISHED CABINET
Mahogany - £8 18 6
Oak Cabinet Model - - 8 0
Also available in chassis form

with 14 in. baffle - - £6 6 0
Made by the makers of the (meow 5'.B. Valve holders

WHITELEY BONEHAM & Co. Ltd. riarjorkm ROAD,LI) NOTTS.
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YOU CANNOT GO WRONG IF YOU USE A

FULL-SIZE BLUEPRINT
CRYSTAL SECS

All mese 6a. each, post tree
rtegional Crystal Set .. . .

B.B.C. Brookman's Park Set ..
ONE -VALVE SETS
An these is. each, post  ree.

Special Ont
Hartley Sirgle One-Valver
II.B.0 Official On,

TWO -VALVE SETS

WM176
AW2o6

WM116
WMI98
AW208

All these ls. each, post tree.
Crusader (D, Trans) .. WM69
Key -to -the -Ether Two (D, Pentode) .. VVM1o7
Clipper Two (13, Trans) WMi35
Continental Two (ID, Trans) ..  WMI43
Ether Ranger (D, Trans) WM156
Brookman's Two (D, Trans) .. WM t68
A.C. Two (D. Trans) WMI79
Programme Two (D, Trans) .  WMx77
New Crusader (D, Trans) .. WM182
Radio -Record Two (SG, 13) . WMI87
Gleaner Two (13, Trans) .. WM2ot
Music Monitor (D, Trans) . . WM208
Merlin Two (AC Set) (D. Trans) .. WMzi3
Long Distance Two (HF, /3) AW1 to
All -Main Two (D, Trans) ..
Loud -speaker America 2 (13, Pentode).. AW190
Talisman Two (13, Trans) .. AVVx 94
Hyper -Selective 'Fwo (D. Pentode) .. AVV198
Pentector Two (P. det., RC) AW213
British Broadcast Two (D, Trans) .. AVizt 5
Easy -tune Two (1D, Trans) AW226
Wavelets Two ( D, Trans) .. AW229
No Battery Mains (A.C.) Two (D, trans) AW23o
No Battery Gramo-radio z (D, Trans) AW238
1930 Talisman 2 (D, Trans)  .. AW239
Easy Tune Short-wave 2 (D,
Searcher Two (D, Trans) .. AW24S
Arrow Two (D, Trans)
Forty -Five -Shilling Two (D, Trans) .. AW25o

THREE -VALVE SETS
AU these ls. each, post tree.

Five -guinea 3 (HF, D, Trans) .. WM29
Britannia (D, RC, Trans) . WM67
All -wave Screened -grid Three (HF,

Pentode) WM: to
Standard Coil Three (HF, D Trans) .. WMI17
Festival Three (13, 2LF-Dual Imp) .. WMx18
Lodestone Three (HF, D, Trans) .. WMI29
Simple Screen Three (HF, D, Trans) .. WMi3t
At Home Three (D, 2RC) . WMt4.1
Short Wave Link (lb, RC, Trans) .. WMI42
Fanfare (D, zTrans) WM157
Brookman's Three (SG 1, Trans) .. WM x6!
Community Three (ID, RC, Trans)   WMI64
New Q3 (SG, 13, Pentode) .. . WMt67
Brookman's Push-pull Three (HF,

Trans), ts. 6d, WMT7o
Celerity Three (SG, 13..Trans) .. WM173
All -nations Three (Dz, 'Frans) .. WM178
Inceptordyne (SG, D. Pen.) WM179
Brookman's A.C. 3 (SG, 13, Trans) 1/6 WM184
Music Marshal (D, 2 Trans)  WMi90
Gramo-Radio D.C.Three (SG, D, Trans) WMi96

A blueprint of any one set described
in the current issue of the " Wireless
Magazine " can be obtained for half-
price up to the date indicated on the
coupon (which is always to be found
on page iii of the cover) if this is sent
when application is made These
blueprints are marked with an asterisk
(* ) in the above list and are printed in
bold type. An extension of time will be
made in the case of overseas readers.

Concert Three (D,2 Trans) WM199
New Lodestone Three (HF, D, Trans) WMzos
De -Luxe Three (D. RC. Trans) . - WM2o9
Five -Point Three (SG,D,Trans) WM212
*Falcon Three (AC Set) .. WM217
*New Brookmans Three(SG,D.Trans)WM218
All-purpose Short-wave l'hre, k 0,

Trans) .. AW147
All Round Three (D, RC, Trans) .. AVV155
All Britain Three (HF, 1D, Trans) .. AWt58
Binowave Three (D, RC, Trans) .. AWx 72
Clarion Three (SG, 13, Trans) .. AVVt 75
Local and Continental Three (HF. 13,

Trans and D, RC, Trans) .. AVV189
Broadcast Three (SG, D, Trans) .. AW192
James Dual -range Three (HF, D, Trans) AW196
All -wave High-mag Three (D, z Trans) AW199
Clarion All -electric Three (SG, 13,

Trans,-A.C. Rectifier), is. 6d. .. AWzoo
Knife-edge Three (D, RC, Trans) .. AWzor
Talisman Two -Three (D, RC, Trans) AW2o3A
World -Wide Short-wave Three (HF, 13,

Trans)
..

. AVV2o7
Everybody's Three (SG, D. Trans) .. AW2o9
i93o Ether Searcher (SG, D, Trans) .. AVV211
New All -Britain Three (HF. D. Trans) AW214
Best -by -Ballot Three (SG, D, Trans)

Price 4d. free with copy of "AW" AVV217
Brookman's By-pass Three (D, 2 Trans) AWzzo
Everybody's All -electric Three (SG, D,

Trans) . AW221
1930 Clarion Three (SG, US, Trans) .. AW223
Auto -Coupler Three (13, 2 LF).. AWzz5
Beginner's Regional Three (D, 2 Trans) AW233
Britain's Favourite Three 1930 (D, 2

Trans)
Car Three (D, RC, Trans) .. AWz44
"A:W." Exhibition 3 (SG, 13, Trans) .. AW247

FOUR -VALVE SETS
Ail these Is. 6d. each, post tree.

Standard -coil Four (HF D 2RC)
Dominions Four (2 G, b, Trans) ..
The Drum Major (HF, ID, RC, Trans) WM137
Music Player (HF D RC, Trans)   WMI44
Arrow Four (SG, HF, D, Trans) .. WMI54
193o Monodial (2SG, D, Trans) .. WMI58
All -electric Four (SG, 13, RC, Trans) .. WM i6z
Outpost Four (SG, D, z Trans) WMI65
Brookman's Four (2SG, 13, Trans)  WMI74
'Transportable Four (SG, D, 2RC) WMxlto
Super Q (SG, D, 2 Trans) . WMI89
Lodestone Four (HF, 13, RC, Trans) .. WM:93
Searcher's Four (SG, D, RC, 'Trans) .. WMt94
Invitation Four (SG, D RC, Trans) .. WMaoo
Ref i nil Band Pass Four (SG,D,RC,

Trans) WM21 t
strF ive-Polnt Four (SQ, D, RC Trans) WM216
Facility Four (HF, D, 2RC-Q-coil) AW154

FBroadcast Picture our (HF, ID, 2RC) . AW163
The Orchestra Four (D, RC, Push-pull) AVV167
All Europe Four (21-1F, D, Trans) .. AW173
Stability Four (HF, D, RC, 'Trans) AW t8z
Music Lover's Gramo-Radio (SG, D,

RC, Trans) .. AW2o2a
Horizon Four (SG, D, 2 Trans) .. AW237

FIVE -VALVE SETS
A II these Is. 6d. each, post trea.

All -wave Lodestone Five (HF D.
Push-pull) . . . . . . WM146

Dual -screen Five (zSG, D, RC, Trans) WMi85
Radio -Record Five (SG, D, Trans -

Parallel . . . VVM t 88
Overseas Five (3SG 13 Trans) . W/Vla 91
James Quality Five (zSG, D, RC, 'Trans) AM/227

PORTABLE SETS
Wayfarer Portable (Super -het) .. WMI39 t/6
Picnic Portable (D, RC, 'Trans) . WM14.8 /-
Pedlar Portable (D, Trans) .. WM x95 t/ -
Pedlar Portable (D, z Trans) ..WM x97 1/ -
James Portable SG3, (SG, D, Trans)

WM2o3 f-

WMt 22
WM134

Foursome Portable (SG,D,2 Trans) WM2o6
5 5s. Portable (D, 'Trans) AWt8t

Holiday Portable Three (D, RC,
Trans) .. AW188

Music Leader (SG, 13, RC, Trans),
ith err", "A.W." AVV2o3

Merry -maker Portable (D, 2 Trans) AW2.28
Sunshine Three (SG, HF, SG, D, Trans)

AW235
Continental Portable (SG, D, Trans) AW241

AMPLIFIERS

1/6
1/-

1/-

/-

1/ -

All these Is. each. post tree
Auditrol Amplifier . . WM132
Concentrator (HF Unit).. WMI69
Radio -Record Amplifier (DC Mains) .. WM183
Universal Push-pull Amplifier .. WM204
Selecto Amplifier (HF, Unit) WM2 to
One -valve L.F. Unit .. AW79
Hook -on Short -waver AW104
Purity Amplifier .. AW1o8
Add-on Distance -getter .. AWx 17
Screened -grid H.F. Amplifier .. AVVx38
Searcher Unit (HF) AW176
"A.W." Gramophone Amplifier AWzo5
Beginner's Amplifier (9d) AW2 to
Brookman's Separator (H.F. Unit, .. AW212
'I wo-valve Amplifier .. AW2x6
"Mag" Gramo Unit .. AW224

MISCELLANEOUS
Two -ampere Low-tension Um. .. WM147 1/-
A.C. Mains Amplifier .. . WM149 1/-
A.C. Mains Unit for All -wave

Lodestone Five .. . . . WM st I/-
H.T. Unit for A.C. Mains WMI59 1/-
"W.M." Linen -diaphragm WM172 1/ -

Trimmer (Selectivity Unit) WMI8r -/6
Brookman's " Wipe Outs" (Wave -

traps) .. WM186 1/ -
Short -wave adaptor for Overseas
Five .. WMtgz 1/-

Staminator Unit for A.C. Mains .. WMzoz 1/-
Outspan Short-wave Adaptor .. WMzo7 t/-
WM Standard A.C. Unit  WM2t4 1/-
*WM Standard D.C. Unit .. WM215 1/ -
Falcon A.C. Unit .. WM2191/-
H.T. from A.C. Mains .. AW73 1/ -
H.T. Eliminator for A.C. (20ov.

output) .. AWto! t/ -
All -metal Eliminator for H.T AWt35 1/-
D.C. Unit (HT) .. .. .. AVVi78 1/ -
Short -wave Adaptor (IV) AW x83 1/ -
High -tension Battery Charger .. AVV191 if.
Simplest R.T. Unit (A.C.) AW197 if
Music Lover's Linen -diaphragm

..oud speaker .. AW20213
B.P Wavetrap AWzo -/6
By-pass Unit (wavetrap) with copy

of "A.W." .. AW2I8 -/4
Home -constructors' pleated paper

Loud -speaker AW2x9 1/ -
"Twin" Brookman's By -Pass .. AW222 -/6
"A.W." Paper Loud -speaker .. AW231 x/ -
James H.T. and L.T. Charging Unit AW232 1/ -
Simplest H.T. Eliminator for DC Mains AM/234
Simple Battery Eliminator for A.C. Mains AW236
Choke Output Unit .. AW24c) 1/ -
Simple Tester Unit AW24.6 -/6
"A.W." Improved Linen Diaphragm

Speaker

Each blueprint shows the position of
each component and every wire and
makes construction a simple matter.
Copies of " Wireless Magazine " and
of " Amateur Wireless " containing
descriptions of all these sets can be
obtained at Is. 3d. and 4d. respec-
tively, post free. Index letters "A.W."
refer to "Amateur Wireless" sets and
" W.M." to" Wireless Magazine" sets.

Send, preferably, a BLUEPRINT DEPT.postal order (stamps
over sixpence in value 58/61 FETTER LANE,

unacceptable) to Wireless Magazine LONDON, E.C.4
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QUERY RULES
How to Make the Best Use
of the "Wireless Magazine"
Information Bureau When

You Are in Difficulty
.510

Those readers who send
queries to the WIRELESS MAGA-
ZINE must observe the simple
rules connected with the service ;
otherwise replies are delayed
and trouble is caused all round.
Their proper observance greatly
facilitates the work of the staff
at the WIRELESS MAGAZINE
offices and delays are obviated.

In the first place, no questions
can be answered personally or
by telephone. Were we to

answer all the inquirers who call
at the " W .M." offices per-
sonally the whole time of the
staff of the Information Bureau
would be taken up by visitors.
The same applies to telephone
calls.

All inquiries must be made by
letter, therefore, so that every
reader gets exactly the same
treatment.

Each inquiry, which must con-
sist of not more than two ques-
tions, must be accompanied by
the coupon always to be found
on the inside back cover and a
postal order for is.

A stamped addressed enve-
lope should also be included and
the whole sent to : Information
Bureau, WIRELESS MAGAZINE,
58-61 Fetter Lane, London,
E.C.4.

It greatly facilitates the an-
swering of the large number of
questions on all radio subjects
received every day if corre-
spondents write on only one side
of the paper and are as concise
as possible.

Practical queries should con-
tain all the relevant informa-
tion that may help to solve the
problem. It is often important,
for instance, to know exactly
what valves are in use and what
is the high-tension supply.

In short, give every piece of
information you can in the most
concise way. Then we can help
you without delay.

4* 46 41
DO NOT FORGET THE

COUPON!

THE HYPERDYNE
RECEIVER- Continued

It occurred to me, some time ago,
that if one could use an intermediate
frequency higher than the ordinary
broadcast frequency instead of lower,
some of these difficulties might be
overcome. Experiments were there-
fore made to convert normal super-
heterodyne practice into high -fre-
quency working, and after some of
the initial difficulties had been
overcome the results were extra-
ordinarily promising.

Points About the New System
Briefly the system finally adopted

is as follows :-
r.-A frequency of the order of

1,95o kilocycles is adopted for the
intermediate stages, corresponding to
a wavelength of between 15o and
r6o metres.

2.-The intermediate - frequency
transformers at this wavelength are
exceedingly simple to construct, and
are cheap to produce.

3.-With the arrangement adopted
there is no second channel. There is
only one possible tuning point to
each station.

4.-This being so there is no need
for additional high -frequency ampli-
fication, and the arrangement is a
simple two -dial control, only one of
which is really critical.

5.-The arrangement works on a
normal aerial system. A frame aerial
is not necessary.

6.-The arrangement receives
long, medium, and ultra -short
waves with equal facility.

7.-The intermediate stages are
capable of being tuned while the
receiver is in operation, so that the
set can always develop its maximum
efficiency.

This brief review will serve to
show the possibilities of this new
system. It has been well tested,
and a receiver embodying the new
principle will he described next
month.

LOOK OUT FOR
DETAILS OF THE
NEW HYPERDYNE
RECEIVER IN THE

DECEMBER
ISSUE,

PUBLISHED ON
THURSDAY,

NOVEMBER 20
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TYPES and PRICES.

Ty., voky
Cap

at
20 hoar

rate
WrightCharged(an

Donens. ons
Inches) Price

L. W. H.

2NS9 2 10 2 lbs 1H 31 4 7.412/.

2NS13 2 15 2.11bs 21 31 4 174- 14/6

2NS17 2 20 .31lbs 31 31 41f 16/-

2NS21 2 25 Ohs 311 31 4je 18/-

2AN7 2 30 511135 2* 4 ir 7 16/-

THE ORMINAL
Jellily Acid

Non-SpillO.ab[le
The popularity of the C.A.V. Jelly Acid Battery is not explained
by the mere fact that it contains jelly electrolyte-there are other
jelly electrolyte batteries! There are three reasons why the C.AV.
is the most effective non -spillable yet produced.

THE JELLY ACID. Its composition is unknown outside our own laboratories. It
maintains perfect contact with the whole of the plate surfaces, yet allows unrestricted
gassing when on charge. It is chemically pure, and allows maximum conductivity.

THE CONTAINER. Of special construction, contains a baffle plate and moistening
pad, which serves the triple purpose of arresting acid spray during charge, feeding
the electrolyte with moisture to maintain an even consistency, and definitely
confines the jelly to the plate chamber.

THE PLATES. These have been specially developed to give the utmost possible
capacity when used with C.A.V. Jelly acid.

THE WHOLE. The C.A.V. is the lightest, cleanest, and most compact non -
spillable on the market. By avoiding cumbersome acid traps, the greatest possible
capacity for bulk is obtained.

Obtainable from our Depots and Battery Agents throughout the country and
from all Radio Dealers.

AND BEST
May we send you copy ol our latest Catalogue
giving particulars of all types of C.A.V.. H.T. and

L.T. Accumulators. Write to Dept. l4.

W(04.1aW1S a 0 SES
C
#
ON w.LONDON. 3$A

ALL POSITION
NON -SPILLABLE

Perfect for Portables
Bendto WIRELESS MAGAZINE," 58161 FETTER LANE LONDON, E.C.A.

H"- BLUEPRINT Coupon Valid until
price Nov. 30, 1930
Fon ANY ONE SET CONSTRUCTIONALLY DESCRIR ED IN THIS Issue

Pend Lo" WIIIELE6S MAGAZINE," ..,61 I' L 11 L i, LANE, LONDON, G.C.I.
Send Coupon Valid until

Fee of INFORMATION_ Nov. 30. 1930
Is.

NOT 1101: 1; IDA N 'I' W .., 4.2 I a>coN, T. EL A ,.1:E-1) Al' A 11111:



The amazingly high efficiency
achieved by the Mazda A.C. Series
is a topic of conversation where
radio enthusiasts forgather. You

have only to glance at the character-
istics to know the reason.

The narrow Limits to which Mazda
valves are tested and the long pro-
duction exper'erce of our engineers
ensure flat with Mazoa valves in all

positions in your set you will get

better rep an ever before.

with
THE AMAZING

A.C.VALVES

THE EDISON SWAN ELECTRIC CO., LTD.
Incorporating the Wiring Supplies, Lighting Engineering, Refriger-
ation and Radio Business of The British Thomson -Houston Co. Ltd.

Radio Division :
la Newman Street, Oxford Street, W.1

Showrooms in all the Principal Towns

IEDISWAN

AC/SG AC/HL AC/P AC/PI ACIPEN

Fit. Volts . . 4 4 4 4 4

Fil. Amps . . 1 1 1 t 1

H.T. Volts . . 200 200 200 200. 250

Aux. Grid
Volts . . . 80 - 200

Magnification 1,200 35 10 5

Impedance . - 13,500 2,650 2,000 --

Mutual
Conductance i 2.6 3.75 2.5 2.2

PRICE . . . 75/. 151. 17/6 17/6 271.,


