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SPECIFIED IN THE “FURY 4"

SPECIFICATION OF DYBLOK CONDENSERS.

1. Rigid box construction o! heavy gauge.

2. Stont aluminium vanes, pressure cast iR solid - blocks ensuring Rigié¢
alignment ef vanes, Precision of Spacing,” Enduring Accuracy, Perfect
Electrical Bonding, Low H.F. Resistance and. Frcedom from Microphony.

3. 5/16 inch ground steel shaft in speeial self-locating brass bearings, securing
frecdom from endplay and backlash, —‘_ i

4, Low losses due to minimum of high Guality insulation.

5. Simple Base Board Mounting. F

6. DISC DRIVE.—Smooth non-slip drive with lampholder, bolted to frame.

Other Lotus Components suitoble for inclusion in the " Fary 4. 516

L.F. Transformer No. 1, A.T. 13, Ratio 3-1 =1
0003 D_irect Drive Condenser, K.C.3 -3 I - N 3¢
3 of 1% * 1 mmf. I W()
e N\
\ \ i GANG
LRI

Matching accurate to within
- WITH DISC
WITH DISC |

DRIVE 9 , w1

TYPE P.C.1 6 1=
AMAZING NEW PRICES -

FOR LOTUS SETS! @

All-Electric Models Available A.C. or D.C.

BAND PASS MAINS 3 (/%) NOW X2 Gns.
BAND PASS BATTERY 3 (5.) NOW £10.15
LONG RANGE FOUR (.w4.) NOW 135 Gns.
“BUD” 2 VALVE (='&.) NOW £7.17.6

-

%

.

POST COUPON
TO-NIGHT!

......
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A SOLID FOUNDATION

FOR THE
FURY FOUR
A.C. RADIOGRAM

The success of the FURY FOUR A.C.
RADIOGRAM is assured. Built up with
the Waestinghouse Metal Rectifier as a
foundation, you are guaranteed a constant
and adequate high tension supply for years
without any renewals; and this definitely
ensures the results you expect from such
a fine receiver. Send 3d. for 44-page book
“The All Metal Way, 1933,” which contains
much of interest to users of A.C. Mains.

To . ] Please send me “ The All-Metal Way, 1933,” for
: THE  WESTINGHOUSE which I enclose 3d. in stamps.

i BRAKE & SAXBY SIGNAL
. CO,, I.TD, 82, YORK Namc ......................................................... 5
i ROAD, KING'S CROSS, | Address ...ieouerieseerioimmeesniinnnniins o itnninseis
LONDON, N.1. e

....................................

y H.I8
'WESTINGHOUSE
METAL RECTIFIER

PRICE 18/6




"ATLAS" GIVES MORE
POWER FOR LESS
THAN 1~A YEAR

UST imagine unlimited and infinitely better
reception for less than one shilling a year—
the price of a packet of _cigarettes! Power

from the mains with an “ ATLAS” Unit is fifty
times cheaper than batteries.

There’s an “ ATLAS?” Unit for your battery set,
whether portable, table or radio-gram, from 39/6
or 10/- down. Abolish batteries now and save 50/-
every year. :

Ask for a demonstration to-day, and be sure to insist
on ‘“ ATLAS,” the only Units to win the Olympia
Ballots for two years in succession. No other is so
silent, safe and sure, Guaranteed 12 months. Westingz-
house Rectifiers.

If your dealer cannot supply, write to:
H. CLARKE & CO. (M/CR), ETD., 4
PATRICROFT, MANCHESTER.
London: Bush House, W.C.2.
Glasgow: The G.E.S. Co., Ltd.,
38, Oswald Street.

L g |
_ N, Clarke
.l o George stree ,
Please send W
l| mains Uits elc.
b e
B opsress .ot
|
PR e
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FOR THE

“FURY FOUR”

USE
PREH POTENTIOMETER

50,000 ohms. Price 59

The new range of variable resistances nave heen desizned .to meet the demand
for a component with a partmularly snlem and smooth ~movement. The
curve of the potentiometer is arranged "' straight line,” which gives a'straight
line ratio between angular movement and resistance variation.

The resistances can be supplied with * straight line "’ or logarithmic curves
accordmg to requirements.
These components are also suppller.l with a combined switch, making an
extremely neat and robust unit. The switch has a quick make and break
movement and will handle 1.2 amperes at 253 volts without arcing.

Prices for your special

requirements on application

7)
7l
POTENTIOMETERS

AND
RHEOSTATS

PREH MANUFACTURING CO., LTD,, .
Broadwater Road, WELWYN GARDEN. CITY.
Manufacturers and Wholesalers only supplied,

Sole Sales Organization: Harwell Ltd.,, The Sessions House,
Clerkenwell Green, E.C.1. Phono : Clerkenwell ,6905-6.

A UNIQUE PERFORMANCE CURVE

is given by this ILF. Choke. Ilighly

finished, non-corrodible moulded case

mechamc'ﬂlv strong, and dust and damp

_ proof. Inductance, 128,000 micro-hen-

?es(,i ]s)elé-capacxtv, 4.5 micromicro-
arads ; resistance, 400 ohms

Price 5/ 6

Apex H.F. Choke; extremely efficient, 1/9

From all dealers or direci.

British General Manufacturing Co.,
Ltd., Brockley Works, London, S.E:4:

SERADEX FILTER CONDENSERS

BRITISH MADE °* NON-INDUCTIVE . HIGH INSULATION
Pracrical, WIRELkss (Nov,

sth, 10932} says: *“A First-Class
component—very accurate rating—thoroughly rehable article,”
Type B. D. Tubular
Test Voltages "800 D.C. 1,500 800
Working do 400 750 400
s. d. s. d, s. d,
.ot %?f&: — —_ 8
.25 Mid. —_ —
.5 Mid. —_ _— = T g
1.0 Mfd. 1 6 2y 1 3
2.0 Mfd. 2 3 3 9 .49
4.0 Mfd. 4 5 6 6 —_
8.0 Mid. 7 @ 12 9 —
SPECIAL BUFFER 1,500 V, test, .1x .1 Mfd. .. 1S,

Units for WESTINGHOUSE VOLTAGE DOUBLI:R -CIRCUITS
8ooV. test, 4x4 Mfd. .. 4s. 3d. 8x8 Mfd. .. 14s. 6d
Lists of full range for stamp. From your dealer or direct from makers ¢

TREVOR PEPPER, WAKE GREEN ROAD, BIRMINGHAM, 13.
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PETO-SCOTT

.

RADIO
BY MAIL

EVERYTHING RADIO

Carriage Paid to Your Door.

LISSEN “*SKYSCRAPER 3."” Chassis  Send
model with (Lissen) S.G., Detector and 8 ,3
Pentode valves. Cash Price  £4/9/6
Carriage Paid only
Balance in 11 monthly payments of 8/3.

LISSEN ‘“SKYSCRAPER 3' KIT, with Scnd
Lissen Valves, Walnnt Consolette Cab- 11 ,6
inet and special Balanced Loudspeaker.

Cash Price £6/5/0. Carriage Paid. only
Balance in 11 monthly payments of 11/6.

ATLAS ELIMINATOR. Type A.C.244. Three Send
tappings, S.G., detector and power. Output 5 ,6
120 voits at 2o mfa. Cash Price £2/19/6

Carriage Paid, only.
Balance in 11 monthly payments of 5/6.

BLUE SPOT UNIT AND CHASSIS, Type Send
89 P.M. Including matched transformer. 5,6
Cash Price, £2/19/6.

Balance in 11 monthly payments of 5/6. only
ROLA PERMANENT-MAGNET MOVING- Scnd
COIL SPEAKER F.6. With Universal 476
tapped input transformer. Cash Price

£219/6. Carriage Paid. only
Balance in 11 monthly payments of 4/6.

CELESTION Q.P.P. 19A P.M. MOVING- Scnd
COIL SPEAKER. - Cash or C.O.D. Carriage 4,7
Paid, £2/10/0.

Balance in 11 monthly pavments of 4/7. only
SONOCHORDE SN. Q.P.P. P.M. MOVING- - Scnd
COIL SPEAKER. Cash or C.O.D. Carriage 6,3
Paid, £3/7/6.

Balance in 11 mopnthly payments of 6/3. only
W.B. P.M.4 Q.P.P. MOVING-COIL SPEAKER. Scnd
Cash or C.0.D. Carriage Paid, £2/2/0. 5/9
Balance in 7 monthly payments of 5/9. T,

EXCLUSIVELY SPECIFIED

For A.C. Fury Four Radiogram
1933 WALNUT ADAPTAGRAM

Constructed in
Walnut with inlaid
Walnut Veneers.
MODEL A converts
your existing sct to a
Ragiogram. Comestoyou
with rl netted front as
illustrated and motor-
‘board, ready to take your
own . Set, Gramwophong,
Motor and Pick-up, No
skill or expensive tools
are required to transform
your Radio into a com-
bindtion instrument, pre-
senting the ;;mfesslonnlly
finished appearance of the
most  luxurlous < Radio
‘Gramophone money cau
huy. “Carrlage & P'lckmg
'218 extra, an & Wales,

Orv Deposit
63 =8/3 and 11
. monthly pay-

ments of 5/8. Carr, paid.
MODEL B withGarrard

MODEL C with Coliaro

Double Spring Motor. Inductlon Electric Motor
12in, Turntable, -Auto. with Tone-Arm, Pick-up
matic 8top. “B.T.H. Tone- and Volume Control in

Arm with Pick-up, " and
Volume Control Complete.
gutomatio Needle
u

12in. Turn-
Automatic
Automatic

one Unit.
table.
Stop.
Needle Cup.

Oash or 0.0.D. G Gasti or C.OD. G
or 12 monthly 6" or 12 monthly 7"|
payments of 12{-, S. payments of 13/9. 8.

MODEL ‘D * GARRARD AUTOMATIC RECORD-
CHANGER MODEL. Asillustrated but fitted with
Garrard Record-changer Unit complete G
A.C, Mains, Cash or C.0.D. Carriage S
Paid,

with Motor, Pick-up, Tone Arm. Plays
eight 10-in, or “x2-in, records. For

Or £3-13-.0 Deposit and 11 monthly
payments of 20]-,

SEND DIRECT to AVOID DELAY — CASH, C.O.D.

METER 10" EXTRA

It GUA DIAN Milliammeter rcuu:rcd witht K|t
10/ to cash prices, or 1/5 to Kit or 114.
Kit & B > monthly payments.

FURY FOU

i Original Battery Model
KIT

“A”

£610 0

or 12 monthly payments of 12/-.
i Specified Vaives £2/17/6. Peto- Scott Oak Cabinet ,15)-

Q. P.P. AOOESSORIES

: Sound Sales’ Input Transformer . 16/6
¢ Sound Sales Output Choke . b3 o «. 10/8
: R.I, Q.P.P. Input Transformer . . 18/6
: R.X, Q.B.P. Oatput Choke (Vnriable Raﬂo) . 12/8
! Varley Q.P.P. DP36 Input Transformer B . 18
: Varley Q.P.P. DP38 Output Transchoke . .. 168
: Ferranti Type AFI2C Input Transformer .. . .
: Ferranti Type OPM12C Output Traunsformer oo 15/

: * Abore Input Transtormer Prices mclude 1/6
mA) 6o

i Roy: n!ty Sifam Milllammeter (0-10 mA]

add
to

Author’s Kit of Specified :

parts, inciuding rmdy
CASH OR C.0.D. drilled_panel, but™ fess :
Carriage Paid. valves and cabinet.

T

conptica-ddbe

BUILD QUIESCENT PUSH-PULL

INTO YOUR PRESENT SET...
-GREATEST ADVANCE SINCE SCREENED-GRID

PILOT
CONVERSION

KIT

® SAVES 50% H.T.
@ MAINS VOLUME & QUALITY
@ FOR ANY - BATTERY SET

PETO -SCOTT—pioneers in Radio since 1919, -apnd
always-in.the vanguard in commercixlising” new -
ventions for the henefit of the Home Constructor—ate
FIRST AGAIN with the Pilot Q.P.P. Conversion Xit.

No need to serap your present battery set in order to

cnjoy” treble ‘ontput, mains volume and quality with.o

saving of 50% H.T. euergy. Wo show you how, - Tie

Q.P.P. Oonvcrsian Kit mmkes it dead casy No technical

knowledgc »is requnired,- and every kit i3 complete

DOWN TO THE LAST SCREW. 'Remember, un-

less your got lsQUIESCE N'T

CONT AINS : PUSHPULL_iis ohsolete.

J Don’t hczlmtp gpntw;clrt

your  sel immediately.

1 ?othl:'r '1"."3‘;5?‘ Sto‘cks ready now. Obtain:

output'Choke: z;glcToEly ,thcb from us.
Non-Inductive Re-

ASH or C.O.D.

sistances. ] X
Potentiometer. Carriage Paid
Mansbridge Con.

densers.

Valve Holders.
Tone - Compensat-
ing Condenser,

1 H.¥. Choke,

G.B, Plugs,

Wires, Screws, Flex,
ete.

N e s

426

or 8 monthly
pavments of 6,’
T ‘“B,” but with 2

t Valves, Cash or
Completa with  FULL- Se",‘;"" 31756, or 12
81ZE  working diagrams .,m"thl; ayments . o 1=
and  copious  constructional Sct of alves {separately)
notes, £1.15.0.

Every Parchaser of the PILOT Q.P.P. Conversion Kit is assured of our Full Technical Assistance
—

R A.C. FURY FOUR

RADIO-GRAM.
KIT “A” CASH or €.0.D.

: 3 5 Carriage Paid.
. Author’s Kit of specified

: parts, including ready £|o o o
i drilled - panel but- “less 2
: valves, cabinet, Motor, or 12 monthly pay- :

: Pigk-up and Speaker. ments of . 18/4 £
SET OF SPECIFIED VALVES £3 11 6 ]

To PETO-SCOTT CQ., LTD.. 77. City Road, E.C.1.

Dear Sirs: Please send e by return CASHJ0.0.D.[1.1".

or which I trclose £
Kume ......

ANre58. . ot . . B ex SHE- -Tas o0+ 1< gauevits

West End Showrooms: 62 High Holborn, W.C.1

or EASIWAY



1076 PRACTICAL WIRELESS February 25th, 1933

Build with your own hands-this better set-
save pounds - success a cerfainty /'

GET YOUR ' : V. Vigioa™®

FREE COPY

OF MOST SUCCESSFUL

CHART
EVER PUBLISHED
enabling you tobuild |

MOST SUCCESSFUL /
SET EVER
BUILT/

EVER before was there such
a set within the reach of the
home constructor. Never before
such power from a battery set.
Never before so many enthusi-
astic letters from constructors
or so much talk about any radio
set as this Lissen * Skyscraper”
Kit has elicited. 50—60—70G
Joud-speaker stations—every-~
body who builds a “Skyscraper”
gets results like that! Lissen
have published a 1/~ Construc-
tional Chart, giving the most
detailed  instructions  ever
printed for the bmldmg of a
wireless set. You can’t go wrong
—every part, every wire, every
terminal is identified by photo~
graphs. Everybody, without any technical knowledge or skill, can
safely and with COMPLETE CERTAINTY OF SUCCESS undertake
to build this most modern of radio receivers from the instructions
given and the parts Lissen have supplied.
This new Lissen “ SKYSCRAPER ” Kit Set is the only one on the
market that you can build yourself employing a Metallised Screened
Grid Valve, High Mu Detector and €conomy Power Pentode.
Around these three valves Lissen have designed a home constructor’s
kit the equal of which there has never been before. - Why be satisfied
with whispering foreign stations when you can BUILD WITH YOUR
OWN HANDS this Lissen SKYSCRAPER ” that will bring in
loudly and clearly distant stations in a profusion that will add
largely to your enjoyment of radio ?

YOURS FOR ONLY 86 Down

To-day you can buy the LISSEN '* SKYSCRAPER '’ KIT on Gradual Payment Terms.

&

0
|

'R

COMPLETE IN
CABINET WITH
LOUDSPEAKER

or 116 vown & twelve monWy
payments of 10’6

* Skyscraper ”’ Chassis Kit, complete * Skyscraper” Kit complete with i 5 LI KIT COMPLETE INCLUDING
with Valves, CASH PRICE, 89/6. Or Walnut Cabinet and in-built Loud- METALL'SED s G
$/6 down and twclve monthl N speaker, as illustrated, £6 5s. cash. . \J.
3 L Y Pa¥* Oy 11/6 down and twelve monthly 7 HIGH MU DETECTOR
ments of 7/6. payments of 10/6. > o
glou calgﬁ%(éh;: Lissen ™ Sl:{yscx;;er " y T € ECONOMY POWER
rt r [ ]

o by Toostina the COUBOR ‘eater - PENTODE VALVES

direct to factory. y [ ]

COUPON .

: 8§ To LISSEN, Ltd., Dent. Pglsa, Worple Road, Isleworth, g

esex.

‘ : Please send me FREE copy of vour 1/- Skyscraper Chart. :

8T SRR RY. - b SHBE o 6 o b QB > FCORARE o - tje o o0 o P YT [l

’ [ | [

TS a Adtrcss M. .. W F o S B R v e . - :

< . .................................................. ™

T I F P R R A N R D R BN BB B W 2}
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HAVE YOU RESERVED YOUR “ WIRELESS BONSTRUCTDRS ENCYCLUPIEDIA"

Voll No. 23 ' F. J» CAMM

EDITOR :

Technical Staff :

‘ H. J. Barton Chappie,Wh.Sch., B.Sc¢. (Hons), A.M.LE.E.

Frank Preston, F.R.A.,W. J. Delaney, W. B. mcnamson

Feb. 25th, 1933 =

ROUND #i¢ WORLD of WIRELESS

Another 60-Kilowatt Threat
CCORDING to a French daily paper,
Monsieur Legrand, the Director of
Radio Normandie (Fécamp), hopes to erect
a 60-kilowatt transmitter somewhere on
the coast of North-West France to take
over the duties of the present station now
working on 10 kW.

Ultra-Short Waves in Italy
OTH at Rome and Turin experiments
are to be carried out with ultra-short
wave transmitters operating on channels
between 3 and 7 metres. It is intended
.to carry out tests in both television and
ordinary specch and musical broadeasts.

P.M. Speakers are Semsitive
SO\HE speakers do require a rather
greater signal input than others,
but this is in no way concerned with
cither high-tension or low-tension cur-
rent. As a matter of fact, however, the
average present-day permanent mag-
net moving-coil is’at least as sensitive
as a speaker of the older “ conc”
type.
Great Britain Still Forges Ahead
URING January, 1933, the number
of listening licences issued by the
Post Office was roughly 958,000, which
brings Great Britain to ‘the top of the
st with 5,364,000 licensed listeners.
The war against radio pirates is still
being carried on, and in the course of
one month over two hundred prose-
cutions resulted in fines amounting
in all to approximately £235.

%ﬁ%ﬁ%#ﬁﬁmﬁ%%ﬂ%#ﬁﬁ%%ﬁ%%%%

Have You Logged these Short Wavers ?
LTHOUGH its power is only 250 watts,
transmissions from YV11BMO, Mara-
caibo (Venezuela) are now frequently heard
‘by listeners in the British Isles. The
wavelength is 48.95 m. (6,127 ke/s), and

the call between programme items Aqu: |-

Estagion radiotelefonica de Maracaibo, La
Toz de Lago. In addition to a broadcast
news bulletin at midnight, sponsored con-
certs and studio entertainments mdy be
picked up between 12.30 and 3.0 a.m.
G.M.T. On a slightly lower frequency,
namely 6,115 ke/s (49.1 m.) from 10.0 p.m.
G.M.T. onwards it is also possible to hear
YV1BC, Caracas (Venezuela), of which the
interval signal consists of four chimes on
a clock gong. Both studios announce in the
Spanish language.

Paving the Way for Lucerne
NDER the chairmanship of Admiral
Sir Charles Carpendale, of the
British Broadcasting Corporation, a con-
ference of the Union Internationale de
Radiodiffusion has been held at the Palais
des Academies, Brussels. Its aim has been
to prepare a new plan for the allocation of
wavelengths to QEuropean broadcasting
stations in order to mitigate the inter-
ference resulting from the éver-increasing
number and power of the transmitters.
The work was entrusted to the membersy
of the U.LR. by the Madrid conference in
anticipation of the meeting of Kuropean
State delegates which will take place at

#%%%#ﬁ%%#%Kﬁ#%%%%%%%%%#%#ﬂﬁ%%%%#%#

BUILDING THE
A.C. FURY FOUR

SEE PAGES 1096 to 1098

THE

Q.P.-P. THREE-FOUR

SEE PAGZ 1098

SELECTIVITY SIMPLIFIED

SEE PAGE 1079

3&%%%%%%%%%%%%%%XK%%#%%K%%%%%%K%%%%

Lucerne during next May. It is hoped to
draft out a new plan to replace that worked
out at Prague in 1929 following the decisions
tl':%l;%n at the Washington Convention of

Fading
OSE rcaders who have been recruited
“'to the ranks of radio amateurs
during the last six months or so, will

_probably have been somewhat perturbed,

when listening to a distant transmission,
to find it gradually fade from full loud-
speaker strength to inaudibility. They
may -at first have thought that their
H.T. or L.T. was running down, but if
they have left the set alone and kept on
listening they will have noticed thatafter an
interval the signals have come back again to
full strength. The phenomenon is known

as fading, and is caused by atmospheric
changes. Fading is most common during
hours of darkness when reception conditions
are otherwise at their best. In the case
of the average set, there is no cure for
fading, but it is possible to overcomo
the trouble by means of an automatic
volume control.

Amateur Transmission . )
FOR the past few weeks we seem to have

received innumerable queries from
readers who ask for particulars of wire-
less transmitters. In some cases we have
been able to offer suggestions, in others
we have referred querists to the para-
graphs on transmitters given in our
¢ Wireless Constructor’s Encyclopeedia,’
but in a few instances we have been
unable to supply the information
~requested. Quite a number of querists
have entirely overlooked the fact that
a special kind of licence is required
before operating even the simplest form
of transmitter, whilst one querist had
actually commenced transmitting with-
out giving a thought to the licence
question. In reply to the latter gentle-
man we were obliged to warn him that
if he continued his activities he would
be liable to heavy penalties. -

The New Lisbon Station

T is reported that the 20 kilowatt

transmitter which is being erected

at Barcarena in the immediate neigh-
bourhood of the Portuguese capital will
be ready to carry out tests towards the
end of next August. It has becn so
designed that its power can be increased at”
a future date. The wavelength to be used
is 283.6 metres, a channel which was origin-
ally conceded to that country by the Plan
de Praguc. In the meantime an irregular
broadca.sting service is provided by CTIGL,
a small station owned by an amateur radio
club at Parede, some eight miles from the
capital, and by CT1AA, a 2 kilowatt trans-
mitter operated in the centre of the city.

€ 63 X 30 35 26 308 308 306 3 3% 30¢ 30 306 308 3 30 306 306 0% 30K 30K X0€ 306 XK 3%

English Concert from Ljubljana

HE all-English concert which is

- broadcast from this station on 574.7
metres every Wednesday evening between
50 and 5.30 p.m. is provided by the
same programme organisers who are
responsible for-the special transmissions to
British listeners regularly made by Radio-
Paris, Toulouse and Radio Normandie.
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How Radio Prolonged the Life of Rabbits-
NEW YORK bacteriologist whose
house had been vansacked by bur-

glars induced his local broadcasting station

to put out the following announcement :

The uninvited visitors who sitole, amongst

other articles, five rabbits from Dr. ’8

private house are warned that they were

recently wnoculated with a virulent bacillus—
they should not be eaten. The rabbits were
sent back to their owner the next day!

The Voice of a Dusky Maid
T regular intervals you may pick up
Oriental concerts from Radio Algiers,
Arab musicians singing to the accompani-
ment of native string instruments. To
give these broadcasts their true atmosphere
Jisteners are claiming that announce-
ments should not be confined to
the French language, and Radio Algiers
will shortly appoint an Arab girl to
fulfil these duties. Many have applied
for the job, but as is customary with
most French studios, listeners aro
to act as judges and seclect by voto
the voice which pleascs them most.

Welsh on the Ether

E B.B.C. has accepted a recom-

mendation made by the Central
Council for School Broadcasting and
from September next
will give experimental
courses on Welsh lay- I
guage, literature and -
history. These will be =
transmitted through the
West and North
Regional stations.

First Official Egyptian Broadcaster
N anticipation of a Radio Exhibition
held at Cairo during the period
February 10-25, a 500 watt station was
formally inaugurated on February 1. The
station has been working on 250 metres.
The exhibition has been used for the pur-
pose of popularising radio as it is now
announced that the 15 kilowatt station at
Abu-Zabal, constructed by the Egyptian
branch of the Marconi Company, may be

brought into operation next month.

Listen to Lithuania

RIGH.T at the top of the “ long » wave
band, above Hilversum, you may

hear on 1,935 metres a call—Radio Kaunas ;

it emanates from Kovno (the capital of

Lithuania). The opening signal consists of |

a few chords struck on a piano followed by
a ticking metronomo. The main evening
broadcast is at 8.0 p.m. G.M.T., and dance
music is frequently broadcast from 8.45
until 9.30 p.m. " The station closes down
with the call Labanalt ILietuvos Radio
Kaunas (Good night, Radio Kaunas of
Lithuania), followed by ‘a gramophone
record of the National Anthem (Lithuania,
Our Fatherland, the Land of Heroes).

New Wireless Bill in France.
UP to the present the owner of a wireless
receiver in France paid no listening
tax; he was merely required to register
with the authoritics and ‘to procure a
certificate costing one franc. The new
wireless Bill calls for a higher tax, namely,
15 francs per annum for crystal sets;

50 francs for private owners of valye.

receivers ; 100 franes for cafés, restaurants,
ete., and double that amount yearly for
public relays of broadcast programmes if
an entrance fec is charged. In addition, the
State will collect an extra 15 per cent. of
the wholesale price of wvalves from all
makers.

Athlone Calling
ANY listeners by now will have heard
the powerful transmissions put out

by the new 80 kilo-
watt Irish Free State
station at Athlone.
With the exception
of Sundays, when it
only comes on the
airat 8.30 p.m.

The New H.M.V. Super-power moving-coil loud-speaker.

G.M.T., the station opens up daily at
1.30 p.m., with a time signal, stock
exchange report, weather forecast, and

SDIVE THIS?

Problem No. 23.

Pattersens rceelver was giving very un-
satistactory reproduction, quallty being inferior
and volume very poor for a Detector and
two L.F. typc of receiver. Purchasing a
voltmeter lie tested H.T., G.B. and L.T.
batterics. L.T. was fully up to the reguisite
2-volts ; the Grid hattery read the full 0 velts,
and the H.T. also read the full voltage,
nemely 120 volts. The loud speaker was
a balanced armaturs with a resistance of 2,000
ohms, -joined direct in the anode cirenit of the
output valve, the anode current of which is
18 milliamps. The first valvo is an R.C.
type, coupled to the first L.¥. valvé which is
in turn coupled to the output valve. What
was the cause of his troublec ? Three books
will be awarded for the first threc correct
solations opened. Address: your solutions to
The Editor, PRAOTICAL WIRELESS, Geo.
Newnes, Ltd, 8-11, Southampton Street,
London, W.C.2, and mark the envelope,
Problem No. 23.

SOLUTION TO PROBLEM No. 22,

Dobson’s H.T. battery had beecome nearly exhausted,
and consequently the Grid Bias should have heen
reduced accordingly. As Dobson had left the plugs
untouched, the bias was much too high for the H.T.
voltage applied to the valves.

The following three readers received books in con-
nection with Problem No, 21. Lhaol

¥. A, Prior, 33, Mountgrove Road, Highbury, N, 5.
H. B. James, * Hailsham,’” 204,  Woodman Road,
Brentwood, W J, Blackmore, Mess 2, H.M.S.
Duchess, ¢jo G.P.O 1
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gramophone concert. No further broad-
cast 18 made wuntii 6.0 p.n., when
records are again given and are followed
by a children’s hour (Uair i/dT'ir na noy).
From that time until 10.30 p.m., when the
last news bulletin is given, the Dublin
studio provides a continuous broadeast.
Announcements are made in both English
and Gaelic. On Sunday afternoons, Cork
and Dublin frequently relay running com-
mentavies of athletic sports (football
matches, ctc.), but it is seldom that
such items are mentioned in the
published programmes.

The Empire Broadcasts
OSSIBLY in the near future we
may sce a twenty-four hour
British broadeast service as artists and
other microphone personalities arve show-
ing interest in the Em-
pire broadcasts to such
a degree that they are
offering to go to Port-
land Place at any hour
of the day or night.
To supply programmes
to the five zones which
are incorporated: in the
Empire Service, if the
Blattnerphone is not to
be used, entertainments
must be given at very
late howrs. Recently
the Prince of Wales
turned up at Broadcast-
ing House in the
morning to give New
Zealanders a midnight
transmission. On
- March 2nd and 3rd
A. J. Alan will tell the story of “ A Joy

| Ride ” to National and Regional listeners,

and three hours and a half later will
repeat it for the Canadian Zone. Thus
British broadcasting draws daily nearer to
a continuous service throughout the dav
and night if its transmissions are to be heard
by all the colonies and dominions.

Vatican Ulira Short-wave Transmitter
ON February 11 the Pope opened the

new ultra short-wave transmitter,
which assures a two-way communication
between the Vatican- (Rome) and his
summer palace at Castel Gandolfo. The
station, the first in.the world to operate
on a 57 centimetre wavelength, was erected
under the personal supervision of- tho
Marchese Marconi, who broadcast the open-
ing address. The ceremony was relayed
to the Vatican transmitter and through
this channel was picked up by the Columbia
network for the benefit of listeners in the
United States.

Where Hallo is Not Hallo
IF you happen to tune your receiver to a
reading slightly above that of Buda-Pest,
you should hear the Wilno (Poland) trans-
missions. If you do you may notice that
the woman announcer does not give the
cheery Hallo put out by, say, Warsaw or
Katowice, but uses the Polish word uwaga
(phon. : oo-var-gha). For most of its
grogmmmes the station turns to the capital,
utb it possesses a distinetive interval signal,
the call of the cuckoo. Make sure, however,
that it i¢ Wilno you have heard before
entering it in your log as Ljubljana (Yugo-’
slavia) gives out a similar bird-call,
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~--SELECTIVITY SIMPLIFIED ---

Notes on

) ) S

An Explanation of What is Meant by the Term “Selectivity,” Together With Some
How to Obtain It, by W. J.

DELANEY

- renm e

HE word ¢ selectivity >’ is constantly
appearing in articles in these
pages, and on more than one occa-

sion a query has been addressed to our

of the various electrical terms, but
doing so now will only confuse you. Very
well, then, we have got to the point where
we are aware that each programme (by
which I mean each station’s

o

Aerial

programme), is sent out at a
different frequency.

3

The Receiver o
Your receiver is joiued to
an acrial which is erected, in

open. This
provides the
entry to the
receiver, and
therefore, all
signals which
you receive

must pass

to the re-
ceiver (and
ultimately to

the loud-

this aerial.

i ! i most cases,
| —

F ] E—
-

Fig. 2—~The worst form of tuning
circuit.

Queries Department, asking
what i8 actually meant by the
term. It is, of course, quite
obvious that it has something
to do with * selective,” which
is an ordinary dictionary word mean-
ing * choosing or picking.”

Another expression which is often
used in the same connection is
* sharp tuned,” and this also should

A !)

i ANy

//11//1/////”””/ i%
[

It is, of
course, quite
o obvious,
without any electrical know-
ledge at all, that the zlteﬁal
18 in a position to pick u
£ar [}l everything in the way o[;

out in the
v

speaker) vid |

the point where a very interesting analogy
may be made so that a perfect understand-
ing may be obtained. Everyone is familiar
with the steel ball-bearing which is used in
the bicycle, motor-car, etc. These are ob-
tainable in various sizes, and at the factory
where they are made a very simple form
of graduating device is employed. Look
at Fig. 1. At the top of this illustration
is a sloping trough, very narrow, and
provided with high sides. These are
removed in the illustration so as to show
the working more clearly. At intervals
along the bottom of this trough are punched
holes, the one at the highest end being
very small, and each succeeding hole
being a fraction larger. At the bottom
(lower end) of the trough we find the largest
hole. All the ball bearings are mixed
up when coming from the final polishing-
room, and have, thereforc, to be sorted
into their individual sizes in order that
they may be sent to the appropriate firms
according to the uses to which they are
to be put. A long chute (a sort of *“ helter-
skelter ”’) brings the balls in a continuous
procession, one behind the other, to the
sloping trough which we have illustrated.
Can you see what happens now? As
the balls run down this slope it is obvious
that ball No. 1 in the sketch will yun
across the first few holes, but as soon as
it arrives at a hole of the same diameter
as itself it will fall through, and so be

be self-explanatory. There are many
readers, however, who do not know
sufficient about the electrical side of

electrical ~energy without | carried toits appropriate box. The smaller
ball, 2, will drop through the appropriate
I% hole, and so be carried to its hox. This
o | @22z i 22 18 quite % s}mple arrange-
L ‘s | Leorn ) ment, and, I think, every-
i C ( N\ PL. M one will clearly understand
| 1 () the idea upon reading the
— Y i above notes.
The Tuning Condenser
A ra ¢ o E F The helter-skelter ar-

wireless to fully grasp what is meant
by the term. 1 will, therefore, try to
define, with a simply analogy, the
expression * selective.”

1t is quite a common practice for writers
of radio articles (especially thosec which
are prepared for beginners), to try to draw
a comparision between the tuning-in of
different stations and the tuning of a musical
instrument string to a certain note. This
is not, in my opinion, a very clear explana-
tion, especially for the young, or non-
technical reader. I shall, therefore, ask
you to forget any explanation which you
may have rcad, and attack the subject
from an entirely different point of view.

The Transmitter

Every listener knows by now that each
transmitting station employs a separate
wave-length, or in other words, the pro-
grammes sent out by each station are
described as being ‘‘ tuned ” to a oertain
frequency. There is no need to bother
about the method by which this is done,
or even what is meant by the term. Simply
remember that each station is of a different
frequency, without even worrying about
what * frequency ” means. When the
idea of reception has been fully understood,
then is the time to study the meaning

Fig. L.—A diagram explaining the principle

rangement described above
is the ether or, if you
prefer it, the air between

Rercal

= =
==
===
=
e —

taking any notice
of individual

the transmitter and tho
receiver. The sloping
trough is your aerial, and
the boxes beneath are the
means of conveying the
signal to the speaker.
/s \
X

stations. It, is
in fact, no more
than a lightning
conductor in this
respect. We have
now arrived at

Fig. 3.=An aperiodic coil for
selectivity.

Larth
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to the large (or
grid) coil.

the signals will
still pass through
the small coil to
earth, but in ad-
dition, owing to
the close proxi-
mity of the larger
coil, some of the
signal currents
will be induced
‘into this other
coil. = Another

) way of explaining
this is to imagine the small
coil to be the trough of our
graduating machine, ‘and the
extra coil and condenscr as
the particular box in which
we are intcrested. All the
balls (signals) will pass along
the trough, and the adjust-
ment of the tuning condenser
will correspond with the alter-
ation in the size of the hole.
When therefore the condenser
is adjusted so that it corre-

TROINGIIREIN N
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we have not compared is the holes. This
is the whole secret of ¢ selectivity,”
which, after the above explanation, you
should now be able to see, simply means
a scparating into classes, or picking out
onc individual to the exclusion of all
others. The aerial in every set is joined
to a coil which is, in turn, joined to earth,
and therefore, the aerial may be considered
as one wire starting at the lower end of
your garden, running down into your room,
round and round a tube of either cbonite
or cardboard, and then carrying on to a
piece of metal buried in the ground. Con-
sequently, all signals which may pass
across your garden will affect your aerial,
or you may imagine them as running down
the acrial, through the coil, and so to
earth. As you only want to hear, one
station, or programme, at a time, it is
necessary to arrange that the particular
programme will pass on to the valves,
and that all others will go to earth
without any effect on the coil. Can you
see the analogy now to the ball graduating
device above ?

Different Aerial Circuifs

The simplest aerial circuit is shown in
Fig. 2, and consists of a coil having one
end joined to one side of a variable con-
denser, and the other end joined to the
remaining terminal of a variable con-
denser. One end is also joined to the
acrial, with the carth taken to the other
end. This device is very unselective,
and may be likened to the sloping trough,
in which all the holes are more or less of
the same size, with the result that small
balls will drop through together with
Jarger balls, and the boxes will, therefore,
contain an assortment of balls instead of
balls of only one size.

The next circuit is shown in Fig. 3, and
is known as the Aperiodic Aerial circuit.
Now, instead of the aerial and earth being
joined to each end of the coil, only a few
turns of wire are included between these
points, and this small coil is arranged close

19 cure

Fig. 4.—A series condenser used to improve selectivily-

The only part of the illustration which

sponds with the size of ball we want,
that ball will drop through, the
others passing on. If the two coils
are arranged close together, the
effect will be the same as badly
graduated holes, or in other words
not only the requived station, but

distancc betwcen the coils is increased,
50 we reduce the tendency for signals to
pass across, unless the signal is of the
same frequency (size) as the frequency
of the second coil and condenser.
therefore your tuning arrangement consists
of a non-tuned coil coupled to a tuned
coil, as shown in this illustration, and you
have difficulty in picking out one station to
the exclusion of all others, you must
contrive in some way to increase the
distance between them. Obviously, as the
distance is incrcased, less power will
get across the gap, and this brings us to
the first important statement. Im-
proved sclectivity cin only be obtained
at the expense of signal strength.

The Series Aerial Condenser.

A very common method, often recom-
mended for increasing selectivity, is the
inclusion of a small semi-variable or fixed
condenscr between the aerial and the tuning
coil. This is certainly a good method of
improving selectivity, but it has its draw-
backs. If you have such a condenser in
your receiver tune to Radio Paris and, when
accurately tuned in, join a short piece of
wire across the terminals of this condenser.
In the majority of cases there will be a
most marked increase in strength. There-
fore the serics aerial condenser should be
provided with some arrangement so that it
may be short-circuited when the coil is
tuned to the long waves,

If your receiver employs a commerecial
coil, and you do not wish to interfere with
it, a very simple arrangement for improving
gelectivity is to wind over the existing coil
a few turns of fairly thick wire, say 22 gauge,
D.C.C., at the end of the coil which is
joined to earth. The lower end of this
additional coil should be joined to earth,
and the beginning of it to acrial. By ex-
perimenting with various sizes of coil,
spacing between turns, and spacing away
from the coil by means of match-sticks,
ete., different degrees of selectivity may
be obtained, and o compromise found

others, will pass through. As the |

between selectivity and signal strength
(Fig. 5).

Probably the most selective tuning eir-
cuit to-day is the Band Pass filter, which
consists of two separate tuned -circuits
(similar to Fig. 1), and these arc each en-
closed in a metal screening box, and there-
fore isolated. Ohviously, from what I have
already gaid, you will sec that the signals
will pass through the first coil to earth.
This is the chute arrangement. The second
coil of the Band Pass filter is the collecting
box, and the hole graduating device is
included by means of a condenser, a resist-
ance or a small coil, This is joined betwecn
the lower end of the two coils, and when
each tuned circuit is accurately adjusted
to the frequency of the station you wish to
hear, that frequency can pass through the
coupling medium, and so it is possible to
select that station to the exclusion of all
others. There is not the slightest doubt
that this method of tuning the aerial circuit
is the most efficient, and although there is
a slight loss of signal strength, as 1 have
already pointed out, this is so small in a
correctly designed Filter, that it may almost
be said not to exist.

MAKE THE “FURY

FOUR "—THE SET
WHICH DOES
MOST OF ALL!
You can operate it
from an Eliminator
alteration !

without

Saegege 01

Aercal

Fig. 5.~ Adapting a ready-made <oil io
improve' selectivity.
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'WHATISWRONG?-2;
In the Second Article of this Series the Author

Deals with the Subject of Anode Voltage and
Current Tests

——==By FRANK PRESTON, FRA ===

).-".‘ 1 D A ).

AST week I described the necessary
apparatus for fault finding, and
briefly mentioned a few preliminary

tests. And now I want to explain how
the more intricate forms of trouble should
be dealt with by isolating the various
circuits and testing each in turn. It is,
of course, a difficult and almost hopeless
proposition to attempt to diagnose a
complaint by studying the receiver as &
whole. Just as a medical doctor feels the
pulse, listens to the heart-heat, taps the
chest, and examines the tongue of his
patient, 8o must the wireless * doctor ”
examine every part of the receiver in order
to locate the region of the trouble. Having
tracked it down to a certain part of the
circuit, it should not be difficult
to discover the actual source by
following a process of elimin-
ation.

Causes of Trouble
Before proceeding further, let
us set out in order
the various kinds of
troubles and ail-
ments to which a set
is heir. We can put
these under the fol-
lowing headings :—
1. Entire absence
of signals.
2. Weak reception.
3. Reception accompanied
. by ‘“noises,” or crack-

ling.
4. Distortion or
“ quality.”
5. Instability (often indi-
cated by various noises).
We cannot treat the above five complaints
as if they were all quite different, since
very often, two or more of them go hand-
in-hand so that one obscures the other.
¥Yor the same reason we eannot formulate

poor

70 Voltmeter

Fig. 9.—

Fig. 8—M¢éasure the H.T

AT Batte)y

) -

a series of tests which will apply
in each case, but instead, we
must consider each on its own
merits ; it is because of this
that -our preliminary tests will
have been helpful, even if they
have not given us any definite
clues.

voltage to each tapping.

The Loud-Speaker, Aerial, and Earth
Fortunately, for the purposes of our

‘present tests, we can treat the complaints

numbered 1 to 3 above in a similar manner,
and so, for the time being, we will consider
them jointly. Before testing the receiver
proper it is essential that we should satisfy
ourselves that the batteries, speaker, and
aerial-earth systems are as they should be.
I will not dwell too long on this part of the
work, because most of the tests will be very
obvious, but I would emphasize the fact
that nothing should be taken for granted.
Having made quite sure that the aerial is
functioning properly and that its switch
contacts are clean, it is a good plan to
replace the wires from the switch to the
set, especially if they are in any way
kinked or brought through the window in
such a manner that they are
trapped between the frame and
the sill. Any odd lengths of
wire may be used for the
purposes of test, and they may
be replaced by new ones later,
if this is found necessary.
Should any doubt exist in re-
gard to the speaker it may be
replaced by a pair of ’phones,
after taking care to reduce
the volume control to its mini-
mum position. This test
should only be applied in the

Testing an H.T. batlery, with a low-reading voltmeter. case of a set having a small

Fig. 7.—The method of connecting a pair of
phones to the loud-speaker terminals of a
powerful set operated from the mains.

power valve, because if the anode current
is high there will be a danger of damaging
the 'phones. On no account should the
test be applied to a set operating from the
mains or from an eliminator, unless special
precautions are taken against the pos-
sibility of receiving a shock. -Suitable pre-
cautions are to connect the 'phones through
a pair of large-capacity (.1 mfd. to 4 mfd.)
condensers, as shownin Fig. 7. The con-
densers will prevent the passage of D.C.
anode current through the ’phones, and
therefore, a by-pass resistance of some
20,000 ohms must be connected directly
across the speaker terminals (also shown in
Fig. 7). If this test indicates a fault in the
speaker, try new connecting wires before
rushing it off to the makers for repair.

Battery Tests

And now we can test the batteries. The
first thing is to * break” and ‘ make”
the high-tension circuit, either by pulling
out the negative wander-plug or switching
the eliminator off, and then on again. As
this is done there should be two distinct
“ plops ” in the speaker; if not, there is
probably either a run-down battery or a
faulty connection. Next measure the
voltage of the H.T. and L.T. batteries
between the appropriate terminals of the
set whilst the latter is switched on, Care-
fully make a note of the voltages and
switch off ; the reading for the L.T. voltage
should remain ezactly the same, and that
for the H.T. should only be very slightly
higher (the actual amount will depend upon
the resistance of the meter; the higher
the resistance, the smaller the change). It
is best to make these measurements after
the set has been in use for some time, so
as to ensure that the batteries have ** settled
down ” to their steady voltages. If the
voltage of the H.T. battery is less than
60 per cent. of what itshould be, the battery
ought to be considered as definitely run-
down, because it will not be fit for further
service. After checking the total high-
tension voltage, measurements should be
taken between the negative terminal and



each positive tap-
ping in turn, as
shown in Fig. 8.
Should there be no
voltage reading on
any tapping, # it
will be clear that

the corresponding battery lead-is broken,
that the wander-plug or terminal connection
is dirty, or that there is a short-circuit
inside the sct. The latter is unlikely,
because it would have been responsible
for a low voltage reading on the whole
battery.

Some of the measurements just referred
to could not be made if the maximum
voltage of the H.T. battery was greater
than the highest reading of thc voltmeter,
and, in that case, similar results could be
obtained by putting the positive wander-
plug into a lower tapping and so measuring
the voltage of one part of the battery,
and the negative plug into a higher tapping
whilst measuring the other portion. This
method will be more readily understood
by making reference to the sketch of Fig. 9.
When high-tension is derived from an
eliminator, voltage measurements are more
difficult to take unless the voltmeter has
a resistance of at least 500 ohms per volt.
If a meter of lower resistance were employed
the voltage registered would be appreciably
less than that actually supplied to the set.
For this reason the voltage tests should be
omitted, and we shall see later how almost
equally useful indications can be obtained
in another way.

Grid Bias

After having satisfied ourselves that the
H.T. and L.T. supplies are in good con-
dition, we must measure the voltage
between the positive, and each negative,
grid-bias battery connection.
is any reason to doubt the efficiency of
the G.B. battery, it is wise to replace
it at once, since a faulty one can cause
considerable harm. When the set employs
a system of automatic biasing it is not
casy to mcasure the actual bias voltage
developed, but a very rough indication
can be obtained by applying the volt-
meter between the cnds of the bias resis-
tance. This matter will be dealt with more
fully in a later article in which special
reference will be made to mains receivers.

Anode Current Tests

Once we have made quite sure that the
accessorics are functioning properly we
shall have narrowed down our field of
inquiry to the receiver proper. But even
this is much too wide for exploration as
a whole, so we must sub-divide it into its
various portions. We may split it up
into the separate valve stages or into
anode, grid, filament, and tuning circuits ;
as a matter of fact, we ghall do both,

If there |
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First let us measure the anode current
flowing to each valve in turn (and also
the screening and priming grid currents
where S.G. and pentode valves are in use),
because this will provide us with much
useful information and might, in fact,
give us the solution to our problem.
= It need scarcely
[ =44 be mentioned that
i great care should
be exercised when
testing inside the
receiver to make
quite sure that no
wires can fall and
cause a short cir-
cuit, and that the
H.T. is discon-
nected before
making any al-
teration. Also be
careful that loose
wires do not come
in contact with
metallized valves
or tuning-condenser vancs. When the set
is mains-opevated, or even if it is fed from
a H.T. battery of more than 100 volts or
so, the fingers should be kept away from
the working parts whilst the switch is on.
Even after 1v' is switched off it must be
remembered that large capacity condensers

Fig. 10.—~Measuring the
anode current of a
valve.

Fig. 1i.— Discharge condcnsers before examin-
ing the inside of a set.

in the H.T. circuits will be charged to a
sufficiently high voltage to give a nasty
“kick > if their terminals are touched.
The latter difficulty can be removed by
discharging each condenser by connecting
the blade of a screwdriver across its
terminals as shown in

Fig. 11.
The “ Split Anode
Adaptor >’ will be very

convenient for measur-

Fig. 12.— Meas-
uring the anode
current of
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ing anode currents, and, with- milliammeter
attached, it should be applied to each valve-
holder, beginning with the first (that nearest
to the aerial tunmer). In some cases the
prescnce of the meter leads, and the
added resistance of the meter itself, in'
the anode circuit, is liable to intvoduce
complications in the form of instability
or feed-back, and so to prevent any such
effect it is advisable to connect a 2 mfd.
condenser in parallel with the meter as
shown in Fig. 10. The condenser connect-
ing wires should be very short, and it is
safer to use a condenser of the type built
in a bakelite case_to avoid the possibility
of causing short circuits.

When any valve is working correctly
its anode current should remain steady
if the set is not tuned to a station, but
might vary slightly when a signal is tuned
in ; it is best to apply the test under both
conditions. The steady " anode current
should be approximately equal in amount
to that specified by the valve makers
for the anode and grid-bias voltages in
use. In this latter respect it must be
borne in mind that the voltage actually
applied between the anode and filament
will be less than that derived from the

\Scr ewdr¢ver

Spark On
Make ng Contact

H.T. source, due to_ the voltage * drop
across anode coupling components such as
resistances, transformers, chokes, and loud-
speaker. . Unfortunately the true anode
voltage cannot accurately be measured
with any normal voltmeter, because it
would be in shunt with the valve and so
reduce the effective filament-anode resis-
tance. In consequence, it will be necessary
to arrive at the figure by  estimatign.
Where the coupling component is merely
a resistance, or series of resistances, the
voltage drop can accurately be calculated
‘.\y applying Ohm’s Law, which tells us
vhat :—Voltage Drop is equal to the Current
Flowing (in amperes) multiplied by the
Resistance (in chms) ; or more mathemati-
cally, V=CzR. Since we shall be dealing
with ‘milliamperes rather than amperes,
and since

the resist-

o anoewhillbe
.70 in thous-
Mdlcammeter .\ 4y of
ohms, the

formula can be simplified to
read :—Voltage Drop is equal
to Current (in milliamperes)
multiplied by the Resistance
(in thousands of ohms), or
V=C (m.a.) zR/1,000. When
the anode circuit includes a
choke, transformer, ete., the

an  voltage drop cannot be ecaleu-

G. valve.  lated so accurately unless the
D.C. resistance of the anode

component is known. It will, how-

ever, be sufficiently accurate in most cases
to assume the resistance of the primary
winding of an L.F. transformer, or of an
L.F. choke, to be about 2,000 ohms,
whilst the resistance of an H.F. choke
or tuning coil will be so low in proportion
that: it may be ignored entirely.

It should be remembered that when tho

(Continued on page 1115.%
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COIL

(PART 4)
By

H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons.), A.C.G.I.,
D.I.C., AM.LE.E.

£nd OF Winding

Fig. l.—Anchoring the end of a coil by
means of a loop through two holes.

N this concluding article
of the series, let me
start first of all by

giving one- or two simple
hints in construction. It
is strongly recommended
that home-made coils
should not be of the dual
range pattern. - If both
long and short waves are
reqll:h%d’ “l'lind a colill for
each, fit them in the set

at right angles to avoid ‘57- a/’ /-
mutual action, and use a wave change
switch.

For the medium wave coils, the usual
paxolin or ebonite tube may be used, but
quite good results can even be obtained
by using dry brown or cartridge paper or
thin card, rolled up to cylindrical form and
well coated with shellac varnish.

Small Details
__ Before commencing the winding, provide
a means for fastening off the two ends of
the wire. The conventional way is to
drill two small holes near the points where
the winding will start and finish, and to
thread the wire through the holes at the
starting end, leaving a few inches for con-
nection, making off the finishing end in
the same way (see Fig. 1). An alternative
is to fix terminals at the two ends of the
winding, or small screws and nuts will
serve equally well.  Another successful
and economical dodge is to get your local
shoemaker to fix an eyelet at the points
where the winding will begin and end. |
A rub with a smooth file will remove the
black or brown enamel from the eyelets,
and the wire can then be soldered to them,
as shown in Fig. 2.

If a coil has to be tapped, holes must be
pierced in the former at the tapping point,
and a loop of wire drawn through and
twisted up to form the tap (Fig. 3). Alter-
natively, the loop may be simply twisted
up without being passed
through ' a hole, but the
former method is the neater.
It is advisable to procure
formers considerably longer
than the actual length of §
winding, thus permitting
brackets to be secured to .
them for fixing in the receiver. ;
This is. particularly necessary
in the -case of coils to be
fitted in sets with met.alibases,
as it is fatal to efficiency if
the winding comes' too

T30ping

Fig.3.—How fo make a tapping in the solenoid

cotl.

close to such a large mass of earthed
metal.

A New Development

So much then for past and present
considerations as far as coils and coil
design are concerned. Can anything be
said about the future ? I always feel it
is dangerous to prognosticate, but there is at
least one development which appears to
show promise of a very material character,
and it is fitting to complete this short
serics by dealing with it. I have shown
how the effective resistance of tuning coils
plays a very important part in the per-
formance of any wireless set. The lower
the resistance, the greater becomes the
stage gain coupled with an improvement
in selectivity, and all commercial coils,
within the limits of accepted methods of
design, have endeavoured to aim at this
ideal as far as mass-production methods
allow.

To prevent interaction between the
various tuned
stages metal
screens have
been necessary,
and this reduces
the efficiency of
the coil unless
the ‘‘can’’
diameter is large
compared with

cores made of

Lo-‘ (R | D { A O D 2

i

. Fig. 4—Tuwo of the magnetic
the
malerial.

The DEVELOPMENT of the TUNING|

Fig. 2—~Another method of anchoring
the end of a coil.

that of the coil. Many methods
have been tried to counter these
opposite effects, but the laboratory
ideals have not been reached in
their commercial counterparts. A
German engineer, however, has
produced a new magnetic material
which has been named * Ferro-
cart,” and by using this substance
‘new types of coils are in process
of development. Messrs. Colvern,
Itd., have secured the exclusive
richts to manufacture and sell in
Great Britain and Ireland components
employing this material, but up to the time
of writing the coils have not yet appeared
on the market. .

Magnetic Cores Not New

. Readers will appreciate that the use of
iron or magnetic cores for coils is by
no means new; on the low-frequency side
of the wireless set we have our chokes and
transformers in abundance.- Any attempt
to use such components at high frequencies,
however, has been productive of very high
hysteresis and eddy current losses, and
these have outweighed the decreased
copper losses brought about by being’
able to use a smaller amount of wire for
a given inductance than if an air core
had been employed.

It appears that this new magnetic
mat,gnal, Ferrocart, consists of minute
particles of a high-grade magnetic material
of such a structure that they in themselves
are very free from losses. These particles
are so separated and arranged
in the completed core by a
special insulating process that
the formation of eddy currents
and the losses resulting there-
from are reduced very con-
siderably.

Sample Cores
I have been successful in

obtaining samples of these

cores from the Continent, and

in Fig. 4 will be scen two of

them. They are seen to re-

semble “ rings ” some 2in. or

so in diameter, but in out-

ward appearance, reveal little

that gives a clue to the cor-

rect structure. By cutting one

in halves, however, with a .
hacksaw, it was found that the

whole core was made up of.
layer upon layer of ‘insulating
- material, and the magnetic

Ferrocart
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material isimpregnated into this, InFig. 5
I have shown an enlarged section of the
core purposely separated in layer effect to
give the reader a fair idea of its structure.!
The coils themselves are built up as a
toroidal copper wire-winding with a closed

Ferrocart ring as a core, somewhat as |

suggested in Fig. 6, and more than one
advantage arises from this form of con-
struction. First of all, the toroidal winding
in itself has quite a small stray magnetic
field, but when it has a magnetic core as
shown the field becomes- much more con-
centrated, and hence external magnetic
interaction effects are imperceptible at

Fig. 5.—The
layer effect of
the insulating
malerial con-
taining the
Ferrocart.

PRACTICAL WIRELESS

quite short distances away. Screen-
ing, from the point of view of
magnetic linkage with other parts
of the circuit, is therefore not re-
quired, but to prevent electrostatic
coupling with other components a
screen has to be used. It can,
however, be placed in very close
proximity to the eoil without intro-
ducing losses, and the resultant
* coil size” is reduced.

Furthermore, to produce a given
inductance for covering, say, the
medium and long-wave band tuning
ranges, the coil made up in this
fashion utilizes a much smaller
length of wire than an air coil of
similar -inductance, and obviously
the ““copper losses” are reduced
thereby. According to published
data, a Ferrocart coil can be pro-
duced with a high - frequency
resistance in the neighbourhood of
one-third of a good ordinary
commercial screened coil. Sensitivity
and selectivity are, under these
circumstances, greatly improved,
and more compact receivers should
be possible when these coils become
available to both manufacturer and
home designer alike.

New Form of Tuning .
It occurs to me also that a magnetic

Fig. 6.—A diagram showing the
method of making up a Ferrocart coil.

Capacity

]
i JSelf
i Added Cory

-

!

|

il

[y
T

|

Fig. 1.—A new form of tuning which
may be developed shortly.

material of this nature may lend itself
very well to a new form of tuning. The’
inductance could be varied by altering the!
position of the core in relation to the coil,
somewhat as shown simply in Fig. 7. Of
course, the final details will not, perhaps,
be so simple as that illustrated, but there
does not appear to be any vital technical
reason why such a scheme should not be
put into operation. If that is the casge,!
variable condensers for tuning purposcs
would become obsolete and we should
return (with very material improvements,
however) to our early (or pre) broadcasting

" methods of varying coil inductance when

searching the ether for transmitting stations,!
the self capacity of the coil, or, if necessary,’
an additional fixed condenser, forming the'
seccond element to give the oscillatory,
circuit of inductance and capacity. In!
any case, many developments arc sure to'
emerge from the four walls of the laboratory
in the course of the next few months,
and PracticaL WIRELESS readers can rest)
assured that this paper will be in the front‘.
rank in presenting all the details. |

MANY of the reccivers made a few
yecars ago give very poor response
to bass notes, and as a result they cannot
possibly do justice to * heavy” musie,
whatever kind of speaker they are used
with. I am often asked how an improve-
ment may be effected in this respect, and
since the matter will probably be of general
interest, I will describe a very simple

method which proves effective in the |

majorit?r of instances. It consists princi-
pally of connecting the L.F. transformer(s)
on the parallel-feed system as shown in
the sketch herewith. This, in itself, gives a
definite improvement, but to obtain the
very best results some experiment is

necessary to determine
the optimum value
of the coupling con-
denser. The latter
can lie anywhere be-
tween .0l mfd. and
2 mfds., but at some
particular capacity the
circuit comprising the
transformer primary
winding and the condenser will
resonatc to a frequency of 50
eycles or so, at which a tremen-
dous gain in amplification will

result, It is impossible to state
even an average value, since it will CoUPLING
depend entirely on the character- CONDENSER

Jstics of the L.F. transformer, but
a little experimentation will soon enab]el
you to determine the most suitable capa-

() SO 4RI

Response

r— e 1k

% Improving Bass
i

B ¢

To HT +
OR DE’ COUPLING
RESISTANCE

|

COUPLING
RESISTANCE

city for your own set. Start by tryingsj
capacitics of, say, .01 mfd., .1 mfd., .5
mid., 1 mfd. and 2 mfds, if you have,
suitable condensers on hand. Ha.vingT
found the best of these, try connecting
various smaller condensers in parallel
until you obtain the desired -effect.
As mentioned in previous issues of]
PracricaL WIRELESs, the coupling resis-
tance should have an ohmic value equal!
to twice or three times the impedance of!
the preceding valve.—JacE.

= To HT—

A pictorial  re-

presenlalion of a
parallel-fed L.F,
transformer. T he|
coupling condenser may be chosen to'
give a definite resonance point well
down in the musical scale.
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A Useful Soldering Dodge

TﬂE average enthusiast who prefers to
solder many of the connections in his
set, but who, through not owning an electric
soldering-iron uses the fire or naked gas
licht to heat the bit, which necessitates
cleaning every time, will find this tip useful.
Instead of throwing away the next handful
of short copper wire ends you scrape up from
the bottom of your junk box, fashion them
to a coat for the soldering iron end, as de-
picted. This simple job can be accom-
plished with a light haromer. By hammer-
ing the twisted ends round the bit to mould
the coat, the fitting becomes perfect, not too
tight or loose, to allow the coat to remain
on the iron while it is being heated. Natur-
COPPER_WIRE

s

A useful dodge for keeping a soldering iron clean.

ally the iron itself takes a little longer to
warm, but then, when hot, no time is wasted
while cleaning. My practice is to leave the
“ coated ” iron in the fire until the coat is
red hot. I then find that the iron itsclf is
just right for use with average solder.—
W. WyuMEgR (Leicester).

~ PRACTICAL WIRELESS

THAT DODGE OF YQURS!

Bvery reader of “PRACTICAL WIRE-
LESS” must have originated some little
dodge which would interest other readers:.
Why not pass it on to us? For every item
published on this page we will pay half a
guinea. The latest batch is published below.
Turn that idea of yours to account by send-
ing it in to us, addressed to the Editor,
“ PRACTICAL WIRELESS,” George
Newnes, Ltd., 8-11, Southampton Street,
Strand, W.C.2. Put your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes
** Radio Wrinkles.” Do NOT enclose Queries
with your Wrinkle.

and 3. When the set is not in use connect
sockets 1 and 4. As an alternative to the
wander plags the bases of four burnt-
out or otherwisc useless valves can be
used. These could be labelled or
painted : (1) Aerial, (2) Scries, (3)
Parallel, (4) Switch, and the pins on
each base must be wired for their
own particular purpose in switching.
—ARrTHUR TAYLOR (Knutsford).
Improving Selectivity
HE accompanying sketch shows how 1
bhave improved the selectivity of my
straight-four wireless ‘set. 1 was con-
templating building a more inodern set,
but with this arrangement I have so
greatly increased the selectivity, together

inch of the top. Allow the. lead a few
minutes to set and cool, carefully mark the
centre of the lead filling, and drill to suit the
spindle to which it is to be fitted. A small
hole for the set-screw is then drilled through
the side of the knob and tapped 6 or 4 B.A.
A suitable set-screw tan be made by cutting

the head off a brass screw. and cutting a

A method of filting
improvised condenser
knobs.

slot with a hack-saw to take a screw-driver.
You will find that the head, owing to the
moulded threads in the cap, will show no
tendency to work loose; besides, ithe set-
serew, if you leave it just long enough, will
prevent this. The space between the lead
and the end of the cap, allows it to fit over

the “ one-hole fixing” nut of the com-

Plug and Socket Switching Device N oo OBredy oot Honitlan BlesHush Thrthe

3 . o o ¢ I o p&nel-_‘
ERE is a switching device I use ¥ o Yahs "pen'al g(;«ms MacCorL (London, W.).

for the series acrial condenser = S r Zunng y :

on my S.G. set. The condenser is a Anode % ; '529?| Anti-Interference Choke Coiis
small variable .0((1)03 mfd. {sbakclifb‘eli fonal My’ 5 / O IND 80yds. of insulated copper
dielectric). This device is also use ToNeq | , v wire into a coil of 9in. diame-
for sets where the detector is the first 'Zoz’-,}? ‘ M o ter. Any round article having this
stage. 11(11 this casc;il ell:her1 81(1)%511:3}31 Rpawor % ,um.n/y" w%aq,| diameter will do as a former. The
series condenser or the usual. nid. A o number of turns, which will be about
tuning condenser may be wired, which- |————————— L 1 65 maybe piled,on top of each other.
everi way is the most advantageous. el The wire must be of a gauge able to

The parts required are one 4-pin metal

chassis mounting valve holder {(which

must be rigid, and not the anti-microphonic
type), 4-valve pins or wander plugs and
two short pieces of flex for connection
to the plugs. The valve-holder is screwed
into position near the input of the set (mid-
way between the input terminals is a good
position). The sockets can be numbered 1
to 4 with a fine brush and paint if desired.
For scries condenser connect sockets 2 and
8. For parallel connect sockets 1 and 3, 2
and 4. Using aerial only connect sockets 1

Rercal 7ermenal
on Se¢

Valve-holder

A Lands plua and sockel switching device.

A condenser arrangement for improping selectivity.

with a stronger signal, that I have aban-
doned the idea. The modification is as
follows :—

Remove the present .0001 differential
reaction condenser in the reaction circuit
and replace it by a .0003 mfd. differential
reaction condenser. The .0001 is now used
to make the set more selective by placing it
in the anodc circuit across the tuning
condenser. Furthermore, a .0005 mfd.
aerial condenser connected in series between
the serial and -the high-frequency coil, to
work in conjunction with the above
arrangement, will prove an asset.~—J. F.
OpcEers (Camborne).

Attractive Knobs for Your Set
’ l *HE ebonite screw-caps fitted to bottles
of brilliantine, scent, etc., are often
most attractively moulded, and if adapted
in the following- manner make cxcellent
knobs for switches, reaction con.
densers and other components.
First thoroughly clean and dry

withstand and carry the total maxi-

mum current it may have to carry at
any time. (V.LR. lighting cable is quite
good enough.) Two coils are required, one
in each side of the supply mains as indicated
in sketch. Fifty yards makes one coil,
100yds. therefore are required to make two
coils. A 9in. coil is rather large and bulky,
but they can be made very neatly by binding
with insulating tape after the winding is
finished. They will be of high-frequency
type and have an inductance of approxi-
mately 600 microhenries each. When wired
in the mains on the consumer’s side, near the
meter, they will deal effectively with high-
frequency interference which so often
travels over the electric supply mains.—
“ SoLsHEEN ” (Birmingham).

{Continued on page 1086.)

HAVE YOU RESERVED YOUR WIRELESS

CONSTRUCTOR’S ENCYCLOPAEDIA YET?
SEB LAST WEEK’S ISSUE.

000000000 ———>

the cap and remove the rubber 7o smeer TO HOUSE
washerpusually fitted at the top of  MAINS SO YARD COILS. WIRING
the cap. Melt a little lead or solder

in an old spoon, and pour into the e

cap, making surc it is held squarely
upricht, to within an eighth of an.

Anti-inlerference choke coils inserted in the supply mains
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A simple method of learning the Morse Code.

Learning the Morse Code
HERE is an idea for quickly learning the
Morse Code. A large piece of card-
board is used, and the dots and dashes made
up of strips of tin which are pushed through
and bent over behind the card. All the
strips are connected to terminal T. 2.
Simply draw the pencil across the strips
from left to riglt and dot and dash signals
arc heard with correct spacing. The advan-
tage of this method is that a person with no
knowledge of the code can easily tap out
messages.—T. J.. TaAyLor (Stockton-on-
Tees).

Holding Serews in Awkward Places
ARIOUS dodges and types of screw-
drivers have been used by wireless
constructors for starting screws in awkward
corners. The sketch shows a very simple,
but effective device for this purpose, made
with a safety pin. Take the catch off the end
and cut the other prong to the same length,
then turn both prongs at right angles to

/
@ S

A simple wire clip for holding screws in
awhkward places.

the loop. Also turn the ends about a
quarter of a turn in opposite directions
and bend both in to form an ellipse parallel
with loop. The blade of the screw-driver

- passes through loop into the slot of the screw

while the looped ends go under the head.
When the screw has a good hold, press the
clip together and it will release it, slide
the clip back up the blade and carry on
with screwing.—J. Cousens (Hamble).

- Wave Changing with Plug-in Coils

E accompanying illustration shows
a method of wave-changing with
plug-in coils which I have found to work

. very satisfactorily. A study of the diagram
will show that the principle 1s similar to that

employed in a number of well-known dual-
range coils. Possibly minor - difficuities
will crop up, especially with regard to
obtaining cqually satisfactory reaction on
both wavebands; but if the coil-holders
are just placed loosely in position, being
wired with flex, they can be moved about
for trial-and-error purposes. Several values
of reaction coils may have to be tried,
and possibly some adjustments to HT+1 ;
but the ideal position for the coils will soon
be found, and then the usual connecting
wire can be used, after screwng down the
coil holders. With a .0003 aerial series

75 Wave-Change
Selet . (2roint)

3
7 React Condr

Grid leak.

T 0003 mid Serves
Condr.on Aanel
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A simple slow-motion device.

A Simple Slow-Motion Drive ¢
"I‘HE parts for making this simple
device consist chiefly of a knob and
spindle taken from an old push-pull switch,
and also the bush. Remove the knob, and
screw a small nut on to the spindle. Next
placc on spindle a rubber tap-washer and
then tighten up by means of the knob.
Drill a hole for bush ¢in. from
edge of dial, insert bush, and
then the spindle. Place a small
coil spring on spindle and
secure with a nut or original
contact piece. This will be found to
give a smooth drive with a reduction
ratio of approximately 6 to 1 on a 4in.
dial. The idea can be used equally
well on both plain and drum dials
(with thumb control) as shown in the
illustration.—J. H. Heys (Blackpool).

A Home-Made Soldering Iron

T}]E accompanying sketches illus-
trate a small soldering iron which

I have heen using for some time with

From “0o03mrd.
Sertes tondr.
on Fanel.

o 7ap 2
on6ox great success. The various parts are
(.  odds and cnds which constructors
! usually have on hand. The whole job
£ is held together by three nuts and a
or Set oF Set. k?uileq‘ rti)ng,,, andkthe size and shape
) I s N of the * bit ” make it very handy for
A method of Wavec;?l:‘nglng with plug-in | spot” soldering. The bit hgdcr is };\eld

condenser joined in series with the aerial
(fitted on panel), selectivity control will be
simple. It should not he forgotten, when
trying to find out the correct distance of the
coils, that taking the aerial to the different
tappings on the 60X coil tightens the aerial
coupling, so that only a small adjustment
should be made at one time. In some dis-
tricts it is just possible that selectivity
on the long waves will be difficult to
obtain ordinarily, but it is suggested
that in this case the acrial be taken
to a suitable tapping on the long-wave
coil when changing to long waves. A
2.point switch could be utilized for
this work.—E. WirLrzsums (Llanelly).

firmly in place at one end of the handle by
screwing up the nut at the other end.
Other details of construction will be clear
from the sketches.—A. S. BANNISTER
(Sheffield).

Next Week’s FREE DATA SHEET IS
ENTITLED

“ MAINS VALVES.”

COPPER ROD
FILED TO SHAPE

\
AYCLE VALE]

Special Note To
Manufacturers.

No goods or com-
ponents should be
supplied to any person
who has not the
written authority of
The Editor of
* Practical Wireless "'

T MOTOR
WASHER  CYGLE SPOKE,

A small scldering iron- made-from

ELECTRICIANS
CONDUIT

DRILL HERE AND
BEND SPOKE THUS

odds and ends.
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Specified types:

No. 1. 1st. HF
Cossor M.S.G.[L.A.
19/-

No. 2. 2nd. H.F.
Cossor M.S.G./L.A.
19l=

No. 3. Detector
Cossor 41M.H.L.
13]6

No. 4. Output
Cossor P.T.[44

Send for a free copy of the 40=
page Cossor Valve and Wireless
Book which contains a wealth
of interesting and useful informa-
tion including Radio Definitions
—Useful Circuits—List of
Stations, elc, etc. Please use
the Coupon.

EXCLUSIVELY SPECIFIED
for the

A.C. MAINS

RY FOUR

More and more, the famous radio
designers are specifying Cossor
Valves. Now, following the suc-
cess of the Battery Model, comes
the A.C. Mains “Fury Four " —
and of course—Cossor is again
exclusively specified. The A.C.
Mains “ Fury Four " is an up-to-
date, high-powered Set. It has
been designed definitely o take
full advantage of the remarkable
efficiency of Cossor A.C. Mains
Valves. To ensure success with
your A.C. Mains *“ Fury Four,”
follow the designer's lead—use
Cossor.

'COSSOR

A.C. MAINS VALVES

48

To Please send me, free of charge, a copy of the 40-page Cossor
A. C. COSSOR LTD,, Valve and Wireless Book B.17.

Melody Department,

Highbury Grove, fHigie
London, N.5. Address il
PRAQ. 25073 : Q o
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THE

FERRANTI
SUPERMIN 3

You will find a keen, exhilarating en-
joyment in building the “ Supermin 3.”
First you have *the pleasure of actual assembly—of
seeing high grade components take up their
appointed duties according to a pre-determined
plan. Then there is a unique sense of pride in
having built a receiver which is not only “a beautiful
engineering job and a splendid piece of technical
apparatus, but which is one capable of giving really
satisfying reproduction,

A receiver of aftraclive appearance, inside and out The
technically minded will be particularly infrigued by the unique
metal-coatled baseboard and panel. The kit comprises all

“TRUE you need (except valves, cabinet and batferies).
ROAD 2

10 With the exception of the variable condensers, all the com-
RADIO * ponents are .of FERRANTI manufacture, so that nothing more
et need be said for the quality of workmanship.

The price of the kit, including all components, fixing
screws and wire, complete with metallised panel-and
baseboard, in sealed carton, represents radio’s best
value at £4 12.6.

ERRANTI
SUPERMIN 3

Ask your dealer for a FREE Constructional Chart or I
write direct, enclosing f1d. stamp. KIT PRICQ

FERRANTI Ltd., “‘S* Consfructor's Section,

Constructional Hollinwood, Lancs. ’
POWER AMPLIFIERS :
Ll Lol a1

AND RECEIVERS A ! :
Leaflet No. Wa513. 48 Pages L

6d. Post Free

(P.0. preferred)

Constructor’s

H.Y. UNITS

for Receivers
and Amplifiers
Leaflet No. Wa522
28 pages
3 d. Postfree

L]
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S you probably know, before any signal
can be broadcast from a transmitter,
it is necessary to convert the sound-

waves emanating from the speaker or
artiste into an oscillatory electrical current.
the oscillations of which will he a faithful
copy of the original differences in frequency
and intensity of the original sound-waves.
For this purpose, a microphonef ilsl useg,
ollowed,

Mdy nel of course,
by an
amplifier,
the re-
sulting
speech
currents
being im-

. pressed
on to a
carrier
wave and
fed to the
trans-
mitting
aerial.
Gramo-
phone re-
cording
used to

\
Armature

Needle Corl

Fig. 1.—The construction of a
gramophone pick-up.

be done

by entirely mechanical
means, but now a
microphone is used in
exactly the same way
as in broadcasting, the
microphone speech
currents being linked
up with a cutting
needle in such a way
that this needle 1is
caused to vibrate from
side to side, the degree
of movement being
controlled by the
degree of variation in
the microphone cur-
rents. For many
reasons, among which is the greater
possible range of frequency response,
electrical recording enables much
better fidelity of reproduction to be
obtained than did the original
mechanical method, which nced not
be discussed here.

The cutting needle is caused to out into a
soft rotating disec, a spiral groove commenc-
ing near the edge of the record and finishing
somewhere near the centre, and as the needle
is not inert but is constantly vibrating
from side to side in sympathy with the
microphone currents which actuate it, it
will be clear that this spiral groove will
assume a wave-like contour, the amplitude
of the waves varying exactly in accordance
with the tonal variations produced By the
speaker or artiste.

Now if an ordinary replaying needle is

G.8.Baltery

OTORBOARD
USINGS ___

STTaR
ST

SRl

CONCERNING
PICK-UPS
By H. T. GODLEY, A.Rad.A.

50 e pei g0 8es 01/00e 0

omoal

caused to traverse this groove, the wavy
character of the groove will cause this
needle to move constantly from side to side,
or in other words, to vibrate in exactly the
same manner and to the same degree as
the cutting needle did when it was cutting
the groove. JIn the ordinary gramophone
sound-box, these vibrations arc transmitted
mechanically to a diaphragm so that the
resulting movements of the diaphragm
cause air displacements and therefore
actual sound-waves, which can be amplified
only by means of some sort of horn. By
using a pick-up, however, the needle vibra-
tions are converted back into electrical
speech currents which can be amplified
to any desired extent, altering the tone and
frequency response at will in exactly the
same way as we deal with broadcast signals.
Ignoring the mechanical methods of cutting
and replaying, the chain of events between
the original performance and the consequent
gramophone reproduction is, in short,
sound-waves to electric current, electrical

.current to vibrations of the cutting needle,

vibrations recorded
on disc—then back
again, vibrations on
dise to vibrations of
needle, needle vibra-
tions back into elec-
trical current and
; electrical
Oel‘ecl'ar current
back into
2 sound-
waves.

Fig. 2.— Wiring the
pick-up into the grid
circuit:

Working Prineiple
The pick-up works
on the principle of
“ electro-magnetism.”
An “ electro-magnet,”
is, in brief, a core of
iron which becomes
highly magnetized if
a current of elec-

Pick-Up.

Fig. 3.—~Controlling the output from

tricity is caused to flow through copper-
wire wound round ic. If, however, the iron
core is already magnetized (as in -the
‘ permanent-magnet >’), then if a fluctuat-
ing current is caused to flow through the
copper wire (termed the ’* armature-coil ),
then the magnetic flux or field strength of
the magnet will vary in sympathy with the
fluctuations of the current, and-thus any
piece of iron or steel within this magnetic
field will be attracted to the magnet to a
greater-or lesser degree. As will be scen
from Fig. 1, in the pick-up the armature-
coil is not wound round the magnet but is
situated between the ends or pole-pieces of
the magnet, where the magnetic flux is at
its greatest. The small piece of iron which
is to be actuated by the magnetic field of
the magnet (this piece of iron being * the
armature ’’), ie centred within the armature-
coil and is mechanically linked with the
gramophone needle. Thus, when the needle
18 moved from side to side by the wavy
groove on the record, the armaturc also
moves closer to or farther away- from the
magnet, causing the field of the magnet to
become stronger or weaker accordingly-and
thus setfing up a weak fluctuating current
in the armature-coil. It will thus be seen
that by these means, the mechanical vibra-
tions of the replaying needle are converted
into speech currents suitable for amplifica-
tion through the familiar receiving valves.

That is the principle of the pick-up, but
to apply it in a practical, commercial form
gives rises to many difficulties and provides
scope for considerable research work.
There are three main points to be con-
sidered in designing a pick-up, these being
firstly, avoidance of mechanical noise,
secondly, avoidance of excessive record
wear, and thirdly, small size and weight.
The third point presents little difficulty,
as a permanent magnet suitable for the
purpose is quite small and weighs only a
few ounces. The first and second points
arc, however, inter-dependent.

Damping

To avoid excessive wear on the walls of
the record groove, the needle must be free
to move easily from side te side, but if it
is allowed to move too freely,” natural
resonances of the needle and armature will
develop which will cause certain notes in

- Swileh

the pick-up.

. 7
Polmeler
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the reprodaction to be amplified out of all
proportion to the rest of the signals, and
in order to prevent these resonances, it is
rsgential to apply some restraining force
or * damping,” as it is called, to the arma-
ture to damp out these resonances. This
<damping must not, however, be so great
as to cause sluggish movement of the
needle and therefore excessive record
wear. If, too, the armature and needle are

Fig. 4—Theoretical ‘circuit of pick-
up with volume control.

allowed to vibrate too readily, a point is
reached where these vibrations will actually
produce sound-waves thus setting up an
unpleasant * tinny ”* background. It will
thus be appreciated that it is a most
complicated matter to deternine just how
.and to what degree, * damping ™ should
be introduced, and it is in this respect that
the difference lies between a cheap pick-up
and an expensive one.

Voliage Output

The current developed across the arma-
ture-coil, although constantly fluctuating,
naturally has a “ mean,” or average, value,
and this is usually referred
to as *the R.M.S. voltage
output ” (R.M.S. being root-
mean-square), and this varies
very considerably in different
types of pick-ups, but usually
is somewhere between two
and three volts. In the
needle-armature  type of
pick-up in which the gramophone needle
is actually the armature, the R.M.S.
output is usually very low and, in fact,
seldom cxceeds one volt, and while it has
the advantage of imposing little wear on
the record, it may very possibly be necessary
to use an additional stage of amplification
to compensate for the very low input from
the pick-up. The R.M.S. output depends
on many factors, but chiefly on the size
of the gap between the armature and the
pole-pieces, and the freedom of the armature.
If the armature i8 heavily damped and the
pole-pieces are set wide apart, then a weak
output is to be expected, whereas if the
armature is reasonably free and the gap
small, a rclatively high voltage will be
developed. - As the energy from the pick-
up is actually in the form of speech-currents,
the existing amplifying stages in the
receiver can be utilized to amplify the
pick-up energy also.

Usually one stage of amplification is
not sufficicnt to provide the necessary
volume, and thercforc in the case of the
average three-valve set having H.F.,
det., and power valves, it i3 necessary to
utilize the detector valve as an amplifier
also when playing records. Under these
conditions the detector valve will obviously
require additional grid-bias to allow it to
accept a larger input voltage without dis-
tortion due to overloading. It will be seen
from Fig. 2 that the lead from the grid-
condenser to the grid terminal of the de-
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tector valve-holder is broken and a three-
point switch is inserted in such a manner
that in one position the grid is normally
connected to the preceding tuned circuit,
and in the other position is isolated from
the. tuned circuit and connected to one
side of the pick-up. The other side of the
pick-up is taken directly to the grid-bias
battery, and thus any additional bias
required by the detector valve is auto-
matically applied through the " pick-up
as soon as the pick-up is in circuit—i.e.,
as soon as the switch is in the gramophone
position. It will be seen, therefore, that
by the turn of a switch the detector valve

'is’ cut off from the earlier part of the set,

the energy from the pick-up is impressed
on to the grid of the valve for amplification
and reproduction through the loud-speaker
and the detector valve is additionally
biased for the larger output, thus con-
verting the broadcast receiver temporarily
into a radio-gramophone.

Controlling Pick-up Output

Now, even with additional bias, in very
many cascs the output from the pick-up is
more than the detector valve can handle,
with the consequence that . if distortion
due to overloading is to be avoided, some
arrangement must be provided whereby the
input to the detector grid can be controlled,
thus at the same time permitting regulation
of the volume from the loud-speaker. - For
this purpose a potentiometer is used, as
shown in Fig. 3. For the benefit of those
who have not had occasion to use a potentio-
meter, it might, perhaps, be explained
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effect form an alternative path for some of
the energy which should- all flow through
the pick-up coil. Actually, it will be the
higher frequencies which will choose this
alternative path, and these frequencies
will not, therefore, be present in the
amplifier and the resulting lack of * top-
note response ’ will cause the reproduction
to appear “ boomy and to lack brilliance.
Generally speaking, the lowest value safe

"to use is 75,000 ohms, but this depends

entirely, of eourse, on the resistance of the
coils in the pick-up. In many cases a resist-
ance of 500,000 ohms or more is necessary.

Potentiometer Control

When using an ordinary potentiometer
as a pick-up control, it will often be noticed
that the regulation of the volume is not
proportional to regulation of the potentio-
meter. In other words, adjustment of the
control will be effective over only a part

' of its full range, the effect on volume

Q"ll}écoming rapidly greater over the lower
alf. of the range. This is due to the fact
that the sound-wave output from the loud-
speaker is proportional to the ‘‘ square ” of
the input voltage, or to put it more simply
if the sliding contact of the potentiometer
is a third of the way down, the apparent
volume will not be reduced by a third or
anything ‘approaching it. This difficulty
can now overcome by using what
is termed a ““ graded ”’ potentiometer. In
) this component, the former
Gricd upon which the resistance
wire is wound, is not of the
same width over its entire

length as in the case of the
ordinary potentiometer, but
is very much wider at ono
cnd than at the other, it
is “tapered.”  Obviously
one turn of wire at the wide
end of the former will con-
tain a much greater length of
wirc than one turn at the
narrow end and consequent-

 Transformer. .
Fig. 5.~—Using a! transformer to isolate the
pick-up.

that thi§ component is a wire-wound
resistance with a terminal at each end,

but with an additional contact which can

be adjusted over the full range of the
resistance, thus enabling any portion of
the resistance to be tapped off. The full
pick-up cnergy is developed across the
whole of the resistance, and if the sliding
contact is at the top end of the resistance
it will be elear that none of the resistance
will be in circuit and the full voltage from
the pick-up will be passed on to the
detector valve. If, however, the sliding
contact is moved half-way down the resist-
ance, then one-half of the resistance will
be between the pick-up and the valve,
thus reducing the energy applied to the
grid. Gradual adjustment of the potencio-
meter control, therefore, permits gradual
adjustment of the energy applied to the
grid of the detector valve, thus avoiding dis-
tortion due to overloading, and at the same
time providing an efficient volume control.
The resistance of the potentiometer is of
considerable importance, as too low a
valuo will have a detrimental effect on
quality of reproduction. The armature-
coil of the pick-up itself possesses resistance,
of course, and if a lower resistance (such as
the potentiometer) is shunted across the
pick-up, this additional resistance will in

G Bt ly will have much greater

‘&> resistance. As the width of
the former decreases uniformly down the
entire length, so does the resistance of each
turn of wire. By accurately proportioning
the dimensions of the former, it is possible
to compensate almost exactly for the dis-
parity between input voltage variation and
volume variation, thus obtaining a ** linear’’
characteristic so that the reduction of one-
third of the pick-up encrgy will produce a
reduction of one-third in volume and pro-
portitér/‘mver the entire range. In fitting
a poté. ¥ geter of this type, care must be
taken to donnect it the right way round.
{To be continued.)

Prek-Up
7erminals

Fig. 6.—Controlling the tone and eliminaling
nsedle scratch.
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Build the ‘“Q.P.P. THREE-FOUR”’

[

The vital sections of the Q.P.P. THREE-FOUR
are the input and output stages upon which
the circuit wholly depends for the remarkable
advantages which the Quiescent P.P. gives to
battery sets, viz:—

+MAINS SET VOLUME AND UNDIS-
TORTED COIL DRIVEN SPEAKER
QUALITY withordinary H.T.battery capacity.

%50% LESS H.T. CURRENT CON.

SUMPTION and subseguently a saving
of one half of H.T. battery costs.

RI. “Quiescent®” components have been produced after
months of intensive experimentation and research in
I conjunction with the valve manufacturers. They have
v [ J” : only been released after the most rigid laboratory tests

Iy I\ /= and are designed and built in a way to give the results for

AN which R.I: have always been famed. You know before
you buy that you are going to get the full benefits
which ‘‘ Quiescent’’ P.P. can give.

R.J. QUIESCENT
P.P. CHOKE

R). QUIESCENT P.P. TRANSFORMER  List No-D.Y.35. For feed-

. . g A ing into speaker dircct or
List No. D.Y.34. Primary inductance 30 henries  any existing matching trans-
without D.C., 20 henries with 1

16 henries with 2 m.a ;=L 15/ fofmleféltstcgl?- /
Royalty .liﬁ extra. — EZE yspeackerso. 1 2 6
POST THIS COUPCN TO R.

in a }d. stamped unsealed envelope for a free copy of the

R.I. “ QUIESCENT” BROCHURE

Your name will also be put on our mailing list for first
news of the latest developments and components.

e =

This choke acts as a highly
efficient auto transformer

N - rere - A e ST = -« c ¢ o minie s v of s ¢ o B b uJe o o Rlo NOTSAEERIo1c o MRS . oot Jore coupling. It is more effi-

cient in use than any
o ordinary push pull output
A(Idress ...................................................................... transformer.

e = e Radic Instruments, Ltd., Croydon, Surrey




1092

TWELVE YEARS

of

RADIO PROGRESS

A Chat About the Developments which have
Taken Place Since the Early Days of Broadcasting

By OUR TECHNICAL STAFF

T the time of which we are now
speaking the usual value of high-
tension voltage was about 60

volts, and, in fact, valves werc designed
to function on a maximum of some 100
volts, The valves, by reason of their
“ plain ” incandescent filament, had only.
a comparatively low emission,
consumed a very small amount of high-

tension current. . In consequence, the high-.

tension battery usually had a life of
several months. The low-tension supply
gzobably offered the greatest Wdifficulty

cause, as we have seen, the accumulator
had to have a voltage of either 4 or 6 accord-
ing to the valves in use. Contrary to
present conditions, by the way, the 6
volt valves were noticeably move efficient
since they gave a higher filament emission.
And since cach valve required . nearly 1
ampere of current it can be seen that a
simple three-valve sct could only be operated
for just over ten hours from a 30 ampere-
hour accumulator before re-charging -be:
came necessary. Charging stations were
few and far bhcetween, so that the wireless
set was almost out of the question for those
living in the country.

Dull-emitter Valves

Principally on account of the accumu-
Jator difficulty, numerous experiments were

o ] “
Moving-Iron
movement

Aasting
Screw

Cost Melal
frame

FigtMl.—A * Pri-

max"' loud-speaker

fromYy which  the
cone speaker was
evolved.

and so.
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catried out by the
valve manufacturersin
an attempt to pro-
duce a valve whose filament could be
operated from a smaller low-tension
current ; these experiments led to

the introduction of the now universal
dull cmitter. At first'it appeared an
impossibility to make a filament emit
clectrons unless it were heated to incandes-
cence, ,but eventually means were found
of eoating the tungsten or nickel alloy
wire with certain oxides which would give
off an electron stream at very low tempera-
tures. The first dull emitters required a
filament voltage of 4, and a current of about
a tenth of an amperc. They were found
to be almost as efficient as the previous
bright emitters and the remaining difficulty
was their high price of nearly fifty shillings
each. This latter, however, was quickly
reduced as the valves gained in popularity
and mass-production methods were set in
operation.

The 1923-24 Receiver

We have now come to about the middle of
1923, so it will be interesting again to turn
our attention to the state of amateur
recciver design. The “unit” form of
construction has gradually fallen into dis-
use, because it has been realized that the
system has certain drawbacks, mainly
associated with the unnecessarily long
wiring and attendant introduction of self-
capacity, which is known to be the cause
of lossesin high-frequency amplifieation.
The general

Pleated pdper' a p pearance
D/c?phr‘dgm of the re-

ceiver has
become similar to that depicted
by sketches (a) and (b) in Fig. 6;
these are two alternative de-
signs, but the * desk-type”
cabinet shown at (b) is a little
more refined, since it houses all
the batterics. The forin of con-
struction in each case is remark-
ably simple because all the com-
ponents are attached to the same
cbonite panel. An H.F.—Det.
—L.F. circuit is most popular
and high-frequency coupling is
generally on the tuned anode
principle, reaction being applied
to the anode coil. It will be seen
that the aerial coil is mounted
some distance away from, and at
right angles to, the reaction coil
to reduce the effect of oscillation
on nearby receivers. When re-
action is applied to the aerial
coil the set acts as a miniature
transmitter when in a state of
oscillation and so causes the
whistle to be heard by neighbour-
ing listeners. During 1923 the
oscillation menace had become

FILAMENT

ig. 8 —A two-valve receiver

of about 1924.

30 widespread that in many localities inter-
ference-free reception was practically im-
possible. This had led to the prohibition
by the B.B.C., through the Post Office, of
aerial reaction, and accounts for the
change mentioned.

Tuned anode H.F. coupling was not the
only kind in use, but shared popularity
with the tuned transformer used in the set
typified by Fig. 6 (b). The transformer
consisted of a primary and secondary
winding placed in slots made in an ebonite
bobbin ; the primary winding was untuned
and connected in the anode circuit of the
H.F. valve, whilst the secondary was tuned
by a .0003 mfd. condenser, and fed into the
grid circuit of thc detector. These H.F.
transformers werc generally of the plug-in
type and were made to fit into a standard
valve holder. High-frequency transformer
coupling offered certain advantages over
the tuned anode system, the most import-
ant being that by careful design a small
amount of voltage step-up could be ob-
tained. The great disadvantage was in the
difficulty of applying reaction to the unit
and it was principally due to this that the
tuned anode cventually became more or
less universal. §

But to return to the main features of the
sets shown in Fig. 6. The valves were either
bright or dull emitters (both kinds were
then in use) and fitted into sub-panel
holders. Whichever type of valves was
used, filament rhecostats were still employed
for cach, and these provided a means of
obtaiing a tontrol of volume and reaction
sensitivity. © By this time small power
valves were obtainable in both dull and
bright emitter types and in consequence
greater high-tension voltages up to 100 or
so were coming into general use. The value
of grid bias was also being appreciated
and the bias battery became a standard
fitting.

Loud-speakers

A gradual change-over from ’phones to
loud-speakers was also taking place, but
the only kind of speaker available was of the
horn type having a “ moving iron > move-
ment. We know now that this type of
speaker is incapable of anything like
realistic rcproduction, but in 1923 'we
thought it quite satisfactory. Even if
other types had been available they would
probably have been no better, because
the performance of the sets themselves was
limited by the valves, low-frequency trans-
formers, etc., then on the market.

(Continued on page 1095.)
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Get |
Origins
Tone

your new set | You'll
every day for years .

. Of (Th'lmbia's

ORIGINAL tone |
o _Compare  this

Its reception qu&iin‘ ‘Lh%

demonstrated, He:: W;\H be fully
fIietauuy of. Your recorgs € greater

CUT OUT AND POST TO-DAY!

Please send me fullest particulars of Columbia Model 620,
(write in block capitals).

NAME .

ADDRESS

Prac. W, 25/2/33.,
Cut this out and post in an unsealed envelope bearing
4d. stamp to:—Columbia Graphophone Co., Lid,,
98, Clerkenwell Road, E.C.1.
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¢ Super ** Sets
At this june-
ture it might be
mentioned that
although scts of
the types dealt
with were by far
‘the most popu-
lar, there were many others
in use by experimenters,
which all did their share in
furthering the progress in
radio science. The super-
heterodyne, which is to-
day often looked upon as'a
new development, was by
no means unheard of and
was frequently regarded as
the set of the (near) future.
Its application was very
limited at the time when
the only valves obtainable
were bright emitters, be-
cause eight valves were
considered as a minimum, and their con-
. sumption of current was tremendous.
But as the low-consumption valve came
into being, the future of the super-het.
seemed to be assured, at least so far as
high-class receivers were concerned. But
this idea did not last, for two very good
reasons ; the super-het. could only be made
to function effectively on the short waves
(medium waves according to present reck-
oning), and it could not give the quality
of reproduction which came to be demanded.
The former reason was a very strong one
after the opening of Daventry on 1,600
metres, and the latter became more and more
important as improvements in components
and speakers were made. Other types of
sets such as the Armstrong Super-Re-
generative and Flewelling, in which one
valve was designed to give the amplification
of three, due to the application of an
abnormally high degree of reaction, all
received a measure of popularity, but
demanded skilful operation, whilst repro-
duction was always accompanied by a high-
pitched whistle. Consequently they never
came into anything hke general usec.
Yet another way of attempting to obtain
a maximum degree of ampilification from a
minimum number of valves was the adop-
tion of * reflex ” circuits. In circuits of
this kind one valve acted as both a high-
frequency and a low-frequency amplifier.
Thus the signal current from the aerial was
passed on to the grid of the valve, ampli-
fied and fed to a crystal detector, from
whence it was passed back to the valve
through a low-frequency transformer. In
modifications of the original circuit a valve
detector, with reaction, was employed and
further stages of amplification were added.
The system worked fairly well and was
particularly economical, but had two dis-
tinct disadvantages. The more important
of these was that it was impossible to
operate any valve under such conditions

Fig.13.—Show-
ing the construc-
tion of an in-
directly - heated
valve.

that it would give proper amplification at .

both high and low frequencies; in conse-
quence, some compromise had to be made
which almost invariably resulted in a
certain loss in quality of reproduction.
The other disadvantage was due to the
difficulty in obtaining a crystal suitable
for this kind of circuit and in adjusting it
to maximum sensitivity. Both of these
drawbacks might have been tolerated but
for the fact that the price of valves and other
components were rapidly falling on account
of the increasing demand, whilst the effi-
ciency of every component part was. being
improved very considerably, As a result,
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the pendulum swung in the opposite direc-
tion and multi-valve sets of the  straight ”
type became increasingly popular. It
might be explained that by a * straight ™
set we mean one in which every valve per-
forms but one function—that of high-
frequency amplifier, detector or low-
frequency amplifier—and all the H.F. valves
operate at the frequency of the signal being
received.

Receivers having up to five valves
became popular and were-almost invariably
used when loud-speaker reception of a fair
number of stations was desired. The valves
were arranged as two high-frequency
amplifiers, detector and two low-frequency
amplifiers, There was some divergence

_of opinion as to the best form of coupling

to employ for the H.F. stages because the
designer was always oonfronted with the
difficulty of obtaining stability or freedom
from unwanted reaction effects. The
greatest contributory cause of instability
was the capacity existing between - the
anode and grid of the H.F. valves, for when
the anode and grid circuits were in tune (as
they must be for maximum amplification)
there was a feed-back of energy across the
valve capacity which resulted in self-oscil-
lation. Valve designers had reduced this
capacity to the lowest possible limits and
80 the next move-was with the set designer.
Various methods of preventing feed-back
were evolved, but all had the effect of
reducing the overall amplification. One
of these was to couple the valves on the
choke-capacity or “ aperiodic’ principle
and thus to leave the anode circuits untuned
whilst tuning only the aerial circuit. This
was satisfactory in preventing sclf-oscilla-
tion, but two valves so coupled gave only as
much amplification as a single valve
properly tuned. In passing it is interesting
to. observe that this system is still in use for
one or two of the low-priced and much-out-
of-date 5-valve portable sets on the market.

Another rather better system which
attained some small measure of popularity
was to tume the intervalve coupling of
alternale valves, leaving the others untuned
or semi-tuned. By semi-tuned I mean
that the tuning was very “ flat,”” suchas
would be obtained by winding the ¢ tuning
coil with resistance wire and tapping it off
for wvarious wavelengths. 1 remember
making in 1924 what was then regarded as a
very successful receiver, using four high
frequency valves coupled on this principle.

The Neutrodyne

The difficulties in providing stable high-
frequency amplification were very much
alleviated by the development, during
1925 and 1926, of the neutrodyne principle.
The idea of this was to provide a means of
neutralizing, or cancelling out, the capacity
of the high-frequency valve. This was

done in one of two similar ways, asshownin |

the sketches of Fig. 7. In the method shown
at (a) the tuned anode coil is centre-tapped
and the tapping joined to bigh tension
positive ; one end of the ceil is connected
to the anode of the H.F. valve and the
other is connected to the grid through a
very small capacity (neutrodyne) variable
condenser. One half of the coil operates in
opposition to the other, so that when the
neutrodyne condenser is adjusted to
have the same capacity as that existing
between the grid and anode of the
valve the two capacities balance out.
The method shown at (b) is the same
in principle but makes use of two
separate windings arranged in the form of
a high-frequeney. traneformer ; cne winding
is used in the usual way as & tuned anode

_coil and the other (connected to the grid

circuit in series with' the neutrodyne
condenser) is used to provide the necessary
neutralizing potential.

Theneutrodyne method of high-frequency
coupling was by far the best that had been
80 far devcloped. It enabled the valve to
give its maximum degree of amplification
with perfect stability and was thus almost
revolutionary in effect. The chief difficulty
associated with the neutrodyne system was
that the ‘““balancing-out ” of capacities did
not always “hold” over the complete
wavelength range, and still less did it hold
over both long and short-wave tuning
scales.

Panel and Baseboard Construction

And now let us consider some of the
other = developments . which occurred
between, say, 1924 and 1926. Perhaps
the most obvious of these was in respect
to the appearance of the sets. The form of
construction changed with almost surprising
suddenness from that in which all com-
ponents were attached to an ebonite panel
to that making usc of a horizontal base-
board and vertical panel. Why this
change ? In the first place it must be
remembered that the wireless receiver was
coming out of the purcly experimental
stage and was soon to be regarded as a
necessary part of every home. In
consequence, its appearance must be in
keeping with the home furnishings, whilst
the sct must not be liable to be easily
damaged. When the valves and coil
holders were projecting from the panel the
set was certainly not good to look at and
appeared more like a scientific instrument
(which it really was, of course) than a source
of popular entertainment for the household.
Moreover, it was liable to harbour dust
which the lady of the house scarcely dare
remove for fear of causing damage. These
“ domestic " reasons were probably more
responsible than anything else. for the
change in style, but they were by no means
the only ones. By making the set on the
‘ baseboard ** principle, the wiring could
be reduced in length, and efficiency thereby
increased. The change-over necessitated
a modification in the form of construetion
of such components as valve holders which
had to be mounted on the baseboard, but
this matter was soon attended to by the
manufacturers.

Reinartz Reaction

In the first receivers to be built on the
new principle it was customary to mount
the plug-in coils in a coil-holder attached
to the baseboard as shown in the sketch of
Fig. 8. This presented a difficulty in so
far as the set had to be made fairly large
to allow sufficient space for the movement
of the reaction coil and, moreover, there was
always a danger of the cvil causing in-
stability by reacting with other receiver
components. From every angle tho
“ swinging coil”’ method of providing
reaction appeared bad and so the develop-
ment of the capacity system of reaction
control was warmly greeted.

Bakelite C‘a;;

HIIIceereceeete:

Fig. }4.—The original type of screened
grid valve—the S.625,
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WIRING DIAGRAM OF THE '
A.C. FURY FOUR WILL BE |
GIVEN NEXT WEEK. |

HAVE received a veritable cataclysm
of correspondence from enthusiastic
readers who have already made the
“ Fury Tour,” and who write in glowing
terms of its performance. They have all
perceived that without introducing stunts
merely to sell a particular component the
“Fury " provides them with a powerful
sct of reasonable current consumption
which may be used as a battery set or
operated off the mains by means of an
eliminator.

I do not wish to occupy valuable space
(it is all too scarce) by printing these
letters, but one reader a few days after the
blue print was issued sent me a telegram
which I have reproduced overleaf.

The fact that the * Fury Four ” for the
first iime in the history of radio journalism
is guaranteed by the designer and that the
guarantee is backed by an offer of free
personal advice to every builder of the
“ Fury Four ”* has appealed at once to that
vast army of constructors who have
gathered round the standard of PrACTICAL

: has been slightly modified to_accommodate these miniature

\ysmn”‘s“ d“r"f}‘%';l}}? first twenty weeks of the high efficiency mains valves. To avoid transformers, and
L ,_[Ylf"y ]sugloess ﬁ h 1 metal work I have used a wooden baseboard in addition the
at little more, how muc it’ ist It is covered with' Konductite, the 'metal- primary  winding

a service to my readers which 1 undertake: covered paper which serves as efficiently B ®ithe high

semeeranpn
B

SPECIAL FEATURES:

Quallty, Power, Selectnvnty, Great :

i Reach, Stability, Simplicity of
Operation.

L]
f-menns

with real pleasure, and an inspection of the
post up to date reveals that it has given
universal satisfaction. A trade expert
tested the sct I loaned him by connecting
it up to a battery and tuning it in to his
local station with the reaction condenser
8o adjusted that the sct was almost on the
point of oscillation; leaving the adjust-
ments set, he then disconnected the
battery and coupled up an A.C. eliminator.

T PR S SFT ST PPN

He then found, to his surprise, that the
reception was exact]y the same as with the
battery and that no additional dccouplmg
was necessary. There was no sign of
instability, low-frequency howling, or motor-
boating which is usual when an unadapted
battery opcrated set is connected to an
A.C. eliminator.

An inspection of the circuit helow will
reveal that the A.C. version of the * Fury
Four ” is fundamentally the same as the
original ““ Fury Four.” The same system
of decoupling and the same values of
découpling resistances are employed as
they are found to be absolutely suitable.
The decoupling condensers, however, for
the H.F. valves have been changed to those
of a non-inductive type to ensure stability,
and, of course, automatic bias is introduced.
The detector valve works both as a rectifier
onffthe radio side and as a low-frequency
valve for the radiogram. The grid leak is
joined direct to the cathode, and the resistor
in the cathode lead is introduced to avoid
comphcutmg switching, The output valve
resistance js connected in series with the
centre tap of the heater winding. have
introduced a metal A.C. Rectifier for the
eliminator instead of valve rectification for
several reasons. The smoothing choke
maintaing a constant inductance of 40
henries. You will note that the layout

as a metal chassis, Observe from the cover
of this week’s issue that the A.C. “ Fury
Four ” is built into the Peto-Scott Adapta-
gram eabinet which makes a really imposing
piece of furniture. The gramophone motor
is eleetrically driven, so that a constant
speed is obtained. The Ampliod Hith
has its own volume control. Certain lees™
to be indicated in the wiring diagram which
will be given next week are metal-sheathed
to ensure stability ; and the completed A.C.
version is every bit as efficient in operation
as the battery driven model,

Note that you will require a special mains
on-off switch—the Becker No. 460 mains
switch, which retails at 1s. 11d.

You will notice from the list of com-
ponents that I have incorporated as the

\

2 E5

00000

ogA”
&

inductance value of

BUILDING THE

Jhe T

How to Construct this World-f:
Alternating Current Mains as a
Details will be

By F.

low-frequeney eoupling device the Igranie
Midget transformer. This is an exceedingly
small device but is by no means small in
its  performance.
The core of this
transformer
iron, and not the
nickel-alloy gener-
ally employed for

is of

The battery-operated F
by the addition of the

illustrated ¢
.

60 henries. This ensures that the
bass response will be adequate,
and to maintain the maximum
value the whole time the

transformer is parallel-fed. I have men-
tioned these details concerning this trans-
former because of the really excellent work
done by such a small component.

Those readers whose homes are wired for
alternating eurrent and have already builé

\ \

A\
— e — Ganged-~~

Theoretical circuit of the A.C. Fury Four:

¢ - | - )

e
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VERSION

f -

)

mous Receiver for Operating from
Radiogram. Further Constructional

Given Next Week.
J. CAMM

up the battery version of the A.C. “ Fury
Four ” will be interested to know that the
Vestinghouse Brake and Saxby Signal

iry Four. This will operate from the mains
Westinghouse Fury Four A.C. Power Unit
fove and described on this page.

Company are putting out a set of parts for
making a very efficient A.C. eliminator,
When ordering ask for the ‘ Fury Four

FOR
LIST OF COMPONENTS
SEE NEXT PAGE.

TN TP T

[pep—

OF

A.C. Power

Unit. The
compo-
nents  re-
quired ! for
this umt
are as
foilows :—

1 Westing-
house

LF CHOKE.

Metal
Rectifier,
Style
H.T. 8.
1 Mains
Transfor-
mer for | _
use with
Me tal
Rectific r
style

@

XOIOIE

ol O

Mainvs
TRANSF R,

<&

@

S

H.T.S.
We re-

commend the
geaybl%rd

ype 0.
W.21.

1

QR
e —

1770,

TH2rsr77;
.

R

1LF
D.C. Resistance,
30-50 henries,

1 4mfd. condenser, C.1, 200v D.C.

Working.

1 4mfd. condenser, C.2, 200v D.C,

Working.

1 4mfd. condenser, C.3, 400v D.C.

Working.

Four from A.C. mains.

smoothing choke, 860 ohms
Inductance

available fro

HT—= HT+

AL,
wns The Westinghouse A.C. Power Unit for operating the Battery Fury
Sets of parts for building this power unit are

m the company mentioned.

1 2mfd. condenser, C.4, 200v D.C. Working.

1 200 ohms resistance.

1 150 m.a. Fuse and holder (Bulgin type

F.12 with K type fuse).

2 terminals (H.T.4+ and H.T.-—).

1 baseboard 12in. by 7lin.

Connecting wire, flex, ete., (Glazite).
Construction is quite simple, and should

present no difficulty when working rto

the full-size blue-print supplied by the

Woestinghouse Brake and Saxby Signal

Company. This blue-print is intended

mainly to show the wiring and best layout

1

i The Guarantee Given in

i Previous Issues also Applies to

the A.C. Fury Four.

.

8 38 0.

of components, and the size of the complete
unit may vary a little according to the
actual components selected.

The baseboard may be covered with
metal foil, and the whole unit enclosed in a
well ventilated or perforated metal case,
which should preferably be earthed.

With this e%.min&tor you will be sure of
a constant and lasting high-tension supply
for your ¢ Fury Four ” as long as the set
itself is in use.

In* next week’s issue I shall give wiring
diagrams and photographs of the complete
A.C. “ Fury Four.” I have included these
advance details in this issue to satisfy those
hundreds of readers who have asked for a
circuit diagram and to assurc them that my
guarantee holds also for the A.C. version.

The Westinghouse H.T.8 Metal Rectifier for the

Fury Four.

e

-t

- e

11—

- ).n‘l_l_(_‘k?)()‘i
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THE A.C. FURY FOUR RADIO-GRAM.
One Three-gang Coil Assembly, Lissen LN.5162. ) One Lewcos 50,000 ohm Potentiometer.
One Lotus Two-gang Condenser Type P.C.2. One Telsen .0003 mfd. Differential Reaction Condenser.
One Lotus .0005 Condenser Type P.C.1. One Ebonite Panel 16ins. by 8ins. Becol.
One Sovereign Compression Type Condenser, Type J. One Heayberd Fury Four Mains Transformer.

One Wearite S.G. Choke, Typs H.F.P.A.
One Bulgin S.G. Choke, Type H.F.4.
One Peto-Scott Screencd H.F. Choke.
One L.F. Transformer, Ratio 3 to 1. Igranic Midget.
One Telsen Pentode Output Choke, Type W.72.

Six Dubilier 1 mfd. Fixed Condensers, Type BB.

Two Dubilier .0003 mfd. Fixed Condenszrs, Type 665.

One Dubilier .0002 mfd. Fixed Condenser, Type 665.
Three 4 mfd. Dubilier Fixed Condensers, Type BS.
Two 2 mfd, Dubilier Fixed Condensers, Type BS.
Four Clix 5-pin Chassis mounting valve-holders.
Four 1,000 ohm Erie Resistors, 1 watt type.

Two 30,000 ohm Erie Resistors, 1 watt type.

One 100,000 ohm Erie Resistor, 1 watt type.

One 5,000 ohm Erie Resistor, 1 watt type.

Two 350 ohm Erie Resistors, 1 watt type.

One Lissen 2 meg. Grid Leak with wire ends.

A special. word about
the Peto-Scott Adaptagram
cabinet. Although moder-
ate in price it is attractively
‘made, well finished, and is
non-resonant, even at full

volume. It provides ample e
room for the set, and The Pt
additionally, should the e
reador at some future date 80
desire to modify or add = .o

to the sct, the roominess
permits of this without
having to hack the cabinet
about. The turntable, of .
course, is disposed beneath =
the lid, and the back of
the cabinet can be entirely
removed so that the set
can eesily be adjusted or
removed. The mains part
of the A.C. “ Fury Four”
is placed on the floor of %
the cabinet. It i3 quite
one of the most uscful
cabinets supplied to the

3 -
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An unsolicited telegram reccived from an enthusiastic builder of the ** Fury Four.”

One Westinghouse H.T.8 Metal Rectifier.
One Igranic C.H.2 Smoothing Choke.

One Becker Mains On-Off Switch,

One Bulgin Radio-Gram switch, Type S.85.
One Simpson’s Electric Turntable.

One Amplion Pick-up with Volume Control.
One W.B. Loud-spzaker, Type P.M.4.

One Adaptagram Radio-Gram Cabinet.

Two Cossor MSG-LA Valves (metallized).
One Cossor MHL Valve (metallized).

One Cossor PT.41 Valve,

One yard Goltone Flexible Metallic Screening Tubing.
Glazite, Flex, Screws, etc.

One sheet Konductite Metallic Paper for covering baseboard.
One Baseboard, 19in. by 12in.

One Belling-Lee Terminal Block.

Two Belling-Lee Terminals, Type B, Aerial and Earth.

_ home constructor, and its
~ trade name of * Adapta-
»» gram " sums up its features
k%D and its adaptability.

aders whose houses
are wired for D.C. will be
interested to know that I
have not forgotten them.
1 am particularly anxious
that every rveader of this
paper should sample the
delights of operating and
listening to the * Fury
' Four,” and whilst my
y experiments on D.C. have
not yet been completed,
and whilst also I make no
definite promise, they may
rest assured that I shall do
all in my power to produce
a D.C. “ Fury Four,” for
I am of opinion that the
| recader who has D.C. has

not been too well catered
for in the past.
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THE PRACTICAL WIRELESS Q.P.-P. THREE-FOUR

Details of the Set to be Described N

N view of the large amount of interest
which has been created by the new
method of low-frequency coupling

known as Quiescent Push-Pull, it was
thought most desirable that we should
produce a receiver employing this feature.
On another page is described a simple
amplifier which has been designed for in-
corporation with a reader’s existing receiver.
But, we also thought it necessary to pro-
duce a complete Q.P.-P. Set. We accord-
ingly decided to design a self-contained
receiver which would employ a really
efficient Q.P.-P. output stage, and which
contained the loud -peaker and batteries. In
order to reap the benefit of this feature it is
essential that the output valves shall be fully
loaded, and, as has already been described
in these pages, two pentode valves working
on the quiescent push-pull method will
handle a really powerful signal. After some
experimenting, therefore, we decided that
a three-valve receiver, employing the well-
tried detector and two L.F. stages, would
b¢ most suitable for a Q.P.-P. Three.

The detector valve is resistance-coupled

to the first L.F. stage, in order to ensure
that the bass response shall he adequate.
By using a special R.C.C. valve with a
high amplification factor there is not a

Front
housed

view of

ext Week, Employing the New Quiescent Push-Pull System

great deal of loss of amplification in this
stage. The second valve is an L.F. valve,
and this is used in conjunction with the
parallel-fed method of coupling the output
valves. The output valves are Mazda
Pen. 220A’s, having a really high gain, and
giving an output of over 1,000 milliwatts.

The aerial circuit is quite simple, but at
the same time sclective, consisting of a
Colvern T.D. coil which has a variable
aerial coupling device. This consists of a
small plug which is joined to the aerial
terminal, and four sockets are provided on
the ebonite coil base to enable the aerial to
be tapped into the coil at the most suitable
point for your own loca! conditions.

The illustration on this page reveals that
a neat cabinet houses both the set and its
batteries, in addition to the loud-speaker.
The latter is one of the permanent magnet
moving-coil speakers which have been
developed in recent months, and which will
give a really high-class performanee over
the entirc musical scale. The inter-valve
coupling transformer used in the Q.P.-P.
stage is the R.I, component having a ratio
of 8 to 1. This assists in ensuring that the
output valves will be fully loaded before
the first L.F. valve becomes overloaded,
and this form of distortion is obviously

the
its atlractive
Its construction will be dealt with next week.

Q.P.-P. Three-Four-

in Clarion cabinet.
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easier to detect by the ear. The output
coupling is a Varley Transchoke, and this
also is & component thoroughly fitted for the
task of dealing with the alternate anode
currents and maintains a really high load
the whole time.

So far as the actual comstructional work
is_concerned, the now standard method
adopted by us of sub-baseboard wiring is
employed, and this dssists in simplifying
the wiring and accommodating .some of
the components below the baseboard. - This
naturally avoids crowding and assists in
maintaining a neat appearance to the
receiver. The panel is quite neat and

so make sure of your copy by placing an
order with your newsagent to-day——if you
have not already done so.

Very little has been said in the past of
the method of employing two valves for
detection purposes. These two valves are
arranged in a very similar manner to those
used in a push-pull amplifier, but they are
‘designed to act as rectifiers.” There are a
pumber of advantages to be obtained from
this arrangement, . ‘and next. week’s ' issue
of PRACTICAL WIRELESS will contain, in
addition to the Q.P.-P. Three-Four, and
the QP -P. amphﬁer, full constructional

contains the main tuning control, which is
a slow-motion drive condenser ; a reaction
condenser; a wave-change switch; an on-off
switch ; and a tone control resistance.
With regard to the actual results, the
receiver will give an output sufficient for
the largest, of rooms, and may be found in
the majority of cases to be really too loud
for a living-room. So much depends,
however, on the furnishings of the room
that not very much can be said about this.
A large, barely furnished room will naturally
resonate and give a hollow effect to the
loud volume, whilst a heavily draped room
will tend to soften the volume. The great
advantage of having this volume available
is, of course, that really low “or loud notes
are produced with a clarity of tone which
hitherto has been possible only on mains-
driven receivers consuming very high
currents. This receiver, with a normal
anode current of only 6 milliamps, com-
pares very favourably with a mains set

using an output valve requiring an anode |-

voltage of 200 or 20, and requiring & current
supply of from 20 to 30 milliamps. Actual
measurements of the receiver, and con-
structional details will be given next week,

Rear view of the Q.P.-P. Three Four, showmg
the slide-in frame and the R. and A. moving-

coil speaker.

details of a three,valve receiver which
employs push-pull detector valves. This
is a very neat and simple receiver, and
will appeal very much to the reader who
is at heart a real constructor, inasmuch as
the tuning coil of the set is entirely home-
meade. Many readers have written to us
asking for a receiver employing home-made
coils, but there i3 a certain amount of
difficulty in designing a receiver which’
will employ a home-made coil to the best
advantage. The push-pull detector circuit
contains certain features which unfortun-
ately cannot be adopted with the majority
of the commercial coils which are at
present available, and therefore a special
coil has to be made by the constructor.
This is a very simple operation, and will
be found within the capability of even the
youngest reader. For the benefit of those
readers who do not fcel able to carry out
the constructional work on the coil, or
who, for some reason or other, wish to
employ the ordinary type of two-pin
plug-in coil, will be pleased to note that
we shall be giving size numbers and other
details which will enable the receiver to be
built up with this type of coil. It may
be mentioned that ome of the principal
differences in the coil unit for the receiver
is the tapping of the reaction coil at its
electrical centre. this respect, of
course, it resembles somewhat the old
form of centre-tapped tuned anode coil.

The receiver is quite neat, and has an
ebonite panel eight inches by seven
inches, and a baseboard only as large.
Cossor valves are employed for the re-
ceiver, and these are 210 H.L. valves
for the detector stage, and a P. 220A
for the output stage. The volume
is ample for all normal purposes.

=
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START RIGHT with your
“FURY FOUR”

follow the designer—use

Here is an opportunity to build a really up-to-date receiver
‘ star ” _performer.
formance by using doubtful parts.
specified the Wearite H.F.P.A. choke—a most important
link in the chain that means efficiency. H.F.
stability is assured if you follow the designer,

He also specifies the Wearite G.W.C. Switch—
follow him and be certain.
THE WEARITE H.F.P.A, CHOKE

A Bcreened HLF. Choke with armoured pigtall :qnnecuon 4 /_
Covers 15-2,500 metres without resonances.
THE WEARITE G.W.C. SWITCH

A wundly built job with deﬂnlte
“spap” action—-sell- deamng

F °WE/A

DoNT = FORGET — A WRIGHT & WEAIRE Ltd.,

740. HIGH ROAD, TOTTENHAM, N.17

WEARITE

But don’t jeopardise its per-
The designer has

Telephone: Tottenlam $847/8/9.

Q 2428
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ELIMINATING THE LOCAL

TRAP

A Simple Wave-trap: The
‘¢ Rejector *’

A wave-trap, of which
several kinds are in vogue,
is a device whereby the
offending station, in most
cases the local, may be cut
out, and the reception of all
other statiens wunimpaired.

HERE are still a large number of sets
in existence which are hopelessly
out of date, and'quite incapable of

separating the regional stations at short
distances. - These are
mainly of the detector and
L.E. type.. On the score
of economy many listeners
are loth to discard an old
set, and any scheme
which may remedy this
inherent defect is wel-
come. A certain amount
of success may be obtained
by improving the tuned
circuit, but, unfortunate-
ly, sepsitivity is very
much reduced in most
cages ; there is no factor
of safety in a -receiver
which depends for its per-
formance on reaction.
Some .years ago, before
the regional scheme was conceived, remark-
able reception was possible on the familiar
* det. and note-mag.” Owing to the rush
for increased power on the part of the broad-
casting stations, it would seem at first
sight that reception should be better
nowadays. ‘The regignal scheine has de-
feated its own ends 'up to a point, for
although primarily designed for the owners
of simple and inexpensive sets, it has rather
served to render them obsolete because of
their poor selectivity. As mentioned above,
addition of further tuned circuits, etc., only
reduces sensitivity. The obvious solution
to the problem is to install some kind of
wave-trap.

-

>~

TRAP

Fig. 1.—A rejector wave-trap.

The most popular type of all
is undoubtedly the * rejec-
tor,” asillustrated in Fig. 1.
To be really effective the in-
ductance must be large com-
pared with the capacity of the trap. Theo-
retically, at resonance the tuned eircuit
should offer an infinite impedance to the
signal it is desired to eliminate, and a negligi-
ble resistance to anything off tune. In order
to approach as near this ideal as possible it
is essential that the coil should have a low
resistance. The actual impedance at reson-

—
-
-

_TRAP

Fiyg. 2.—Tapping
the wave-trap.

ance is given by the formula: I=10°L

CR
ohms, wheré L. C, and R are expressed in
henries, microfarads, and ohms respec-
tively. The one disadvantage of this wave-
trap in its present form is the tendency to
not only eliminatec the unwanted signal,
but also to cut out a lot more besides ;
the resonance curve is not sharply defined.
This difficulty may be overcome to a large
extent by tapping down on the coil as shown
’ " inthenextdiagram.
Probably the most
effective device of
this nature would
be to wind a coil
exactly to reso-
nance without the
aid of any external
capacity at all, and
- arrange;for suitable
tappings. We should
" then be assured of
possessing a trap of
‘very high impe-
dance.

““ Acceptor > Wave-
trap

STATION

E

By
E. JOHNSON

ceptor,” depicted in Fig. 3. This consists of
a coil and condenser connected in parallel
with the usual tuned circuit. The acceptor
trap differs from the preceding inasmuch as
at resonance it offers a very low impedance
to the unwanted signal. As a point of fact
the actual impedance is equal to the
“ ohmic * resistance of the coil, or more
correctly, the H.F. resistance. Thus, at
resonance the interfering station finds an
easy path to earth, whilst all others are
passed on in the usual way to the set.
Once again the trap is most effective when
the coil has a low resistance. Elimination is
very complete with a small inductance and
large capacity, in fact too much so; it
repays to experiment with various sizes.
If interference is not very bad the best
results will be obtained with a large coil
and very small condenser; tuning will
then be very sharp, and it will be found
possible to receive stations on a frequency
close to that of the unwanted one with the
minimum reduction in strength.
siderable field for experiment is open by
trying various tapping arrangements, as
shown in Fig. 4.

‘“ Absorption > Wave-trap )

The final type of wave-trap to be des-
cribed is the “absorption.”” Probably it is
the simplest of all types. It consists simply
of a tuned circuit placed in proximity to the
tuning coil in the receiver, provision being
made for varying the coupling. The
arrangement is shown in Fig. 5. When
the trap is tuned to the unwanted station,
absorption takes place and the interference
is eliminated. When the latter is very severe
the coupling must be tight. For the best
results, however, it is essential to work with
as weak a coupling as possible, otherwise
rejection will take place on other stations ;
furthermore, as the damping imposed on
the tuned circuit is severe, it may be
found difficult to obtain reaction. It
is rather a paradox to state that all wave
traps tend to reduce the inherent selectivity
of any set by the consequent heavy damp-
ing, but in any case the type of receiver
which requires a wave-trap is already un-
selective, so a little extra damping is not
noticeable to any extent. In all traps, more

(Continued on page 1108.)

The next type of
wave-traptoreceive
our consideration is

Fig, 3.—An ecceptor wave-trap. known as the * ac-

—— Fig. 4—Varying the eflect by
- tapping points on the grid coil,

Con- .
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The BEST SET OF THE YEAR SPEAKS FORITSELF

159, Boro’ High Street, London, S.E.1. But even if you cannot
'come along you can order thh petfect confidence, as every
Direct Radio Kit is guaranteed to give the same outstanding
results as the officially demonstrated model openly oftered to

The Fury Four carries a definite performance guaraniee by
the Editor, Mr, F. J. Camm, and Direct Radio, Ltd. And now
you should add your own verdict. Come and operate the Fury
Four yourself and test its performance against other sets at
the ¢ Practical Wireless ”” Official Demonstration Room at ¢¢ Practical Wireless *? readers for test and criticism.

Official Demonstration of the FURY FOUR by special arrangement
with Mr. CAMM, Editor of PRACTICAL WIRELESS at

159, BORO’ HIGH ST.

“FURY FOUR” FURY FOUR A.C.

BATTERY KITS
KIT Model 1

As detailed specification, less

FURY FOUR BATTERY MODEL

MAINS  KITS
KIT Model A.C.1

As per detailed specifications

Valves SPECIFICATION : or twelve » .
o colngts e s pr . R e 8
or t“el\e monthl a'ments of 1 Lissen Three-gang Coil Unit type rought Forvard § 0 9 ‘ments -,
2/9. U LN5162 .. 1 6 0 3 Dubilicr 1-mfd. CondensertypeBS. 0 ¢ 0 | KIT Model A.C.2
K'T Model 2 1 Eric :2-megohm Grid Leak \vxth 2 Dubilier .0003-mfd. Condensers As above, including A.C. Mains
ode . wire-ends .. ob 010 type 665 . 0 1 0| Vaves e
As detailed specification (with | 1 JB. Unitune two-gang ‘screened 1 Dubilier .0002-mfd. Condenser T (A £14 : 15 9
Valves less £9 . 16 . 9 condenser .0005 mifd., with disc type 665 .. 0" op SENIIN SoTT PRI onurienteRot 27/6
Cabinet) or o 0 drive 018 6 1 Lewcos 50,000 ohm Potentlomcter 0 3 0 PR ¢
twelve monthly paymentsof18/3. | 1 j.B. Nugaug Smgle Screened 1 Sovereign .0003-mfd. Preset cou- KIT Model A.C.3
KIT Model 3 condenser with disc drive .. 0 9 6 denser : » = .. 0 1 3| As above, including “159"
As detailed specification (with 1 Ready-Radio .0003-mfd. Differ- 1 Ready Radio 81 ratio LF type Consolette Cabinet and
Valves and b 5 ential Reaction Condenser . 0630 Transformer 0 8 6 | Celestion Soundex Permanent
Cabinet) 10 H 11 9 1 Varley Pentode Nichoke.. .. 012 6 2 Bellmg Lee Wander plugs GBS 5 Magnet Moving £18 . 0 . 0
m‘ t\velvc monthly payments of 1 Erie 100,000 ohms resistance .. 0 1 0 G.B.— 0 0 4 | Coil Speaker s U
¥ paym *{ 2 Erie 30, 000 ohm resistances .. 0 2 0 3 Clix-sub- baseboard valve holdcr:, or twelve monthly payments of
1 Erie 5,000 ohms resistance .. 0 1 0 4-pin 0 2 0 | 33~
KlT Model 4 . ¢ Eric 1,000 ohms resistances . 0 34 0 1 Chx sub- baseboard valve holder, KlT Model A.C.4
As detailed specification, with 1 Set of 8 Erie Resistor couplinglinks 0 1 0 5-pin 0 0 9 Co di
Valves and * 159 " Fury Four | 1 pair Panel Brackets . 0 0 6 1 Belling Lee 4- \my Battcry Cord 0 1 9 mplete A.C. Mains Ra lo{i
Walnut Consolette Cabinet and 1 Ready Radio fuse holder and fuse 0 1 0 3 Belling Lee terminal mounts .. 0 ¢ ¢ | gram Equipment as per detailc
Celestion PPM Soundex Perman- 1 \\eante screcned H.F. Choke 6 Bellmg Lee terminals A.E.P.U., Spe(‘l‘I‘icahqt'x mclHdmg l‘_-/a'“-s.
cat Viagnet Mov- £ 43 ()20 Type HFPA , P 0 4.0 LS P LS . o 1 3 | and 159" type ** Fury Four
ing Coil Speaker 1 Ready Radlo 3-pt. smtch . 0.1 6 1 'Pormcal Panel 16° X & drilled to gadlggran'é Cabinet, : ‘3195“%“
or twelve monthly payments of | 1 Ready Radio S. . Choke.. 0 5 6 specification 05 6 oundex Peak\?l‘, Collaro A.C.
24/6. 1 Kinva standard screened H.F. 1 Drilled and foil covered baseboard Gramophone  Mator, Bowyer
Choke 0 2 9 16" x 10" x §”, and 2 side strips Lyowe AED. Pickup with
ACCESSORIES FOR | 2 Dubilier .1 ‘mfd. C.T. Condenser 10" x 2" S -+ 0 0 Voluriie CERE) £24:
type B.E.31 a6 o, 0 6 0 Connecting Wu'c, Screws, Flex, etc. 0 0 8 {©°F twelve
THE {3 FURY FouR ” Em monthly payments of 45/-.
s Carried Fomard £5 0 9 oy e =5

BATTERY MODEL

ACCESSORIES FOR

ST | FURY FOUR A.C. MAINS RADIOGRAM
tery, standard capacity .. 13 6 THE [ FURY FOUR ”
OI-DHAM] ttm 050 L.T. g Additional components required in addition to those specified for hattery Kkit. A.C. MAIN VERSIONS
SLEMENS 0-volt G buttery 10 SPECIFICATION : | colkiSio MAIMMERSIONS
accumulators, B a . o &
80 ampere hours capaclty 11 € Brought Forward G 19 3 Brought Forward 10 13 3 | COLLARO Complete AC.
OLDHAM 120-volt wet M.T. 1 Heayberd Fury Four Mains Trans- 1 Erie Pentode Bias; Resistor 350- fml":ﬁ ¥°‘3‘}'t1""“;,|‘{i““»
"mt‘ﬁﬂ'g"tyg.rys;mnu(% 71/§ 41 0 former 1ot 0 ohms 3 = * ot 0 al;xcduvoln&mecgnf:ol (:)l:ulg
ATLAS A.C.244 H.T. climi - (Please state voltage and fre- 1 Erie  Bias  Resistor 1, 000- manthly payments of 7/6) 4 0 0
nators 219 6 quency of Mains supply.) ohms 0 t 0 | BOWYER LOWE ARD.
ATLAS D.C. 15/25 H.T. ellmi- | 1 Westinghouse H.T.8 Metal Recti- 1 Becker Mains on-off switch’ ly * Pick-Up with self-contained
nators for PC muln_u 119 fier 6 460 . 0 11t ;ulnumt‘zucomro“h i 115 o
A";’;ﬁ]‘"‘“*fm“,‘;cge{hg,‘g:' 1 Igranic type C.H.2 Smoothing 1 Ready Radio Radiogram Switch o 2 9 | B-RE. Misor w conﬁf,,,““}‘_‘ ol 1
(Or 12 monthly payments Choke 6 1 Goltone complete Mains Lead W.B. P.M.2 Permanent mag-
of 88) .. 00 .. 410 0 | 2 T.CC. 4- mfd. wndensers 400-volt with socket, plug and plu«' b o net moving coil speaker. (Or
SPECIAL - working 0 adaptor .. 030 12 monthly payments of 8/-) 4 5 0
CELEMIONS BERIESqqpdex 2 T.C.C. 2-mfd. condensers 400-voit Twin mains fex, extra wire, screws, nﬁa-&ﬁ}‘":i;‘l‘]‘:‘i‘;“;e:nag‘ e %
e S T WOTKIDE.  wv = 00 - ww o us 0 Fete .. o 0 L0 LT Al ol iR E T T
transformer k 1 .2'%9 e £11 4 3 magbet moving coll
W.B. PM4 permanent m:mnet. Carried Forward £10 13 3 speaker. - (Or 10 monthly
moving-coil speaker, Mth 2w . " o IG%.‘X:‘IC(JMSI;”QW-;;L.rﬁnne;J‘t 330
fnpit trandoiher, g n{agnet moving coil speaker 1 12 8

EXTRA SPEOIAL

‘fwo matched CELESTION _

BATTERY MODEI. VALVES & GABINE;
1 Direct Radlo 150" * Fury Four“ i

i A.C. MAINS MODEL VALVES'& CABINET '
¢ 1 Direct Radlo * lbﬂ * Fury Four” £ . d. :
Consolette Cablpe: . 117 6 &

BARGAIN KITS

PPM  Soundex speakers. : 1 Direct Radio * 1.‘59' . I‘ury Four"

Mounted on ne‘?ea type 4 %?:::tt:)ns;‘efllgq‘:‘:tio; pl - 217 g : Radfogram Cabinet .. 315 0 Direct, Radio 3-Valve, detector, two
double packed non-resonant 4 A.C. majns valves to spccl&cauo 311 ¢ L.F. circult, complete kit of com-
hafebuard. This arrange- - e iponents, 15/-, An easily bulit three-

ment eliminates booming,
chattering and directional
effects and gives wonder-
fully lifelike reproduction.

tralve recelver, glving huge volume on
ocal statlons and many foreigners,
Direct Radio Al-wave KElt, 21/8, A
three-vaive kit covering ultra-short.

Sultable for any battery or medium and long wave-bands. Won-
salng-driven recelver. (Or Jerful world-wide mcept_ton,' with
10monthly paymentsof 8/6) 3 17 0 -xcelleat volume and quality.
BOWYER LOWE AED Mark 1
LI pick-up. . . .. 110 0 TO OVERSEAS CUS{OMER3. We
Volume control . 30 specialise in Rad‘o for Exo:t.  Goods
COLLARO doublo spring to your exact specification are very
gramo motor, automatlc carefolly packed and insused, all charges
stop 113 0 forward. Terms : Caso with ordez, or '
159 type mdiosmm cnbi- deposit one-third with order. Balan-e
net in walput 310 o £.0.D.

WISE SPENDING

~DISCRIMINATING SET
BUILDERS INSIST ON DIRECT
RADIO SPECIFICATION

*Phone ;

NAME coivvven
ADDRESS ...

@ BEERSNGESEENEEERERE

g goods..... [T SR

{

CASH, C.0.D.; and EASY PAYMENT ORDER FORM -lnnnu-nnnnn‘
.To DIRECT RADIO, LTD., 159, Boro’ High Street,London Bridge,;5.E.1.
Hop. 3000,

Please dispatch lo me at once the foll
{a) 1 enclose
ror which (5) Y will pay on dellvery
{c) I enclose first paymen’

*Grams : * Dirrad, Sedist, London.”

Cross out line 2
not applicable

Practicnd Wireleas, 2
ELENGENNANNQESNENDEN

FSNESERNAISNRANIENT
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HEAYBERD MAINS
, TRANSFORMER
EXCLUSIYELY
SPECIFIED
for the A.C,
“FURY FOQUR”

The most important component in an
A.C. mains réceiver is the Mains Trans-
former, and for the A.C. version of
the “ Fury Four,” the transformer had to be good
—the best possible! The PracTICAL WIRELESS de-
signer naturally selected HEAYBERD. Success is
therefore guaranteed with the A.C. version of this
outstanding receiver. The Heayberd “ Fury Four
Transformer is constructed by craftsmen from the
best British materials obtainable. Special metal
end-plates protect the windings and insulated
screw-on terminals are fitted. The voltage regulation
is extremely good, whilst even on full output the

temperature rise is negligible.

HEAYBERD “ FURY FOUR”
TRANSFORMER. Rectified Output :
250v. 60 ma. Low Tension: 4 volts

PRICE

4 amps A.C.

If you prefer to build the battery version, we

would advise you to run it from the mains—

using the Mains Unit designed by Messrs.

Westinghouse. Heayberd W.21 Transformer and

751 Choke, prices 14/- and 12/6 respectively,
are exclusively specified.

POST THE COUPON below for special 36-paged Handbook.
Packed with useful hints and diagrams for ruhning the
radio from the Mains. Compiled-by mains Specialists.

MONARCH OF THE MAINS.

———— — o ———— -

I enclose 3d. stamps for Handbook ¢ Mains Power for |
Radio.” Containing Hints, Tips and diagram:.

|
F. C. HEAYBERD & CO., :
10, FINSBURY STREET, LONDON, E.C.2. |
One minute from Moorgate Underground Station. |

—— i s 2! Wiy e ) A W W e W,

| BALANCED CAPACITY

Curseyacs of and  Purceys
Elecrere . 1amps of Elntrs Lamps
8y Artminiment By Appe:nimeni

EDISWA

The name that means'EXCELLENCE’

COSTS NO MORE

and gives you longer life
with less charging

E.L.M.2. 20 alhcapacity - 4/3
E.LM.4. 45 alh capacity -~ 8
E.L.S.s. 40 alhcapacity - 11/-
E.L.S.7. 60 afhcapacity - 12/
E.L.S.9. 80alk capacity - 15/6
E.L.7. €o alh capacity ~ 103
E.L.9. 80 afk capacity - 12/3

Balanced Capacity is the newest development in
accumulator manufacture. It means that the positive
and negative elements are designed to function in
exact electrical balance, making it possible to charge
more quickly and discharge more slowly without
damaging the cell. The Ediswan * Extra-life *’ accumuy-
lator will thus last longer and give you much better
service than an ordinary unbalanced type — yet it
costs no more. A definite economy.

FROM ALL GOOD RADIO DEALERS

UMULATORS

PONDERS END, MIDDLESEX
EDISWAN - the Better Service Batteries

THE EDISON SWAN ELECTRIC CO. LTD.

B.228
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IS REACTION NECESSARY?

An Informative “Article Explaining the Uses of Reaction

1 -

s
{1 |

and How to Control It

[ ROM the days of the first single-valve
broadcast receiver, if not before, the
device which we know as “‘reaction”

has played an important part in efficient
radio reception. But a school of thought
is arising in certain quarters, which suggests
that reaction—the old and tried servant of
the listening public, is due for super-
annuation ; that the set of the immediate
future should not incorporate this familiar
and hitherto useful feature.

Before passing a definite opinion on this
suggestion it is but fair that we should
study the nature of reaction, in order to
ascertain exactly what it does and can do,
after which we can hear the arguments put
forward by those who wish to see the
reactionless set. We shall then be in a
position to give an impartial judgment
and to decide, in our own minds, whether
the advantages claimed for the set without
reaction compensates for the losses in
cfficiency sustained by the disuse of the
device.

Work of the Detector

Most listeners know that no detector
valve gives perfect rectification of the
radio-frequency signals applied to its grid.
As a result, there is always a certain amount
of high frequency energy in the output or
anode current of the detector valve. In
other words, the normal detector acts
primarily as a rectifier and low frequency
amplifier combined, but to a certain extent
also functions as a high frequency amplifier.
The process of reaction counsists in feeding
back part of the high frequency energy
remaining in the detector anode circuit to
the grid circuit, where it is again rectified
and amplified.

It is easy to sec that the first effect of
reaction must be to incrcase considerably
the low frequency output of the detector
valve, which will be reflected as increased
volume in the loud-speaker. Another way
of saying the same thing is that the detector
valve, with reaction applied, has a greater
sensitivity, and it is a fact that, by in-
creasing reaction within certain limits, to
be discussed later, stations previously
unreceivable can be brought in at
reasonable strength.

Another, and possibly more valuable
advantage conferred by reaction is that
when considerable reaction is applied
the receiver bccomes more selective,
that is to say, the tuning becomes
‘“ sharper ”” and it is easier to separate
stations operating on adjacent wave:
lengths. It is not casy to explain
simply the reason for this added
selectivaty, but it may help matters if
it is put in the following way : * Flat ™
or unselective tuning is due largely
to the losses occurring in the tuning
circuits. By feeding back high fre-
quency energy from the anode to the
grid circuit it is possible to make up
for these losses, and therefore more

By
H. J. BARTON CHAPPLE,

~ Wh.Sch., B.Sc.(Hons.), A.C.G.L,
D.I.C., AM.LE.E,

I
Lu-o-n-'

Applying Reaction

Properly designed and handled, rcaction
is under perfect control, and may therefore
be used to vary the sensitivity and select-
ivity of the
set.  There
are two main
methods  of
applying re-
action. In
the original
and now ob-
solescent
method, the
whole of the
anode cur-
rent of the
detector

Fig. 1 —A two-coil
holder for adjust-
able plug-in coils

valve was passed throagh a coil mounted
side by side with the detector grid coil in
such a way that the angle between the two
coils could be varied, sce Fig. 1. When
the two coils were adjusted so that they
were at right angles to each other, the
magnetic coupling between them was a
minimum, and the reaction effect was
small. * By swinging the reaction coil so

that the angle made with the grid coil |

decreased, the reaction effect was increased.

This form of variable magnetic coupling
is not now employed to any extent except
in a few very old receivers. Even when,
by careful adjustment of the anode voltage
of the detector valve and the selection of a
reaction coil having just the right number
of turns, the control of reaction was com-

 paratively smooth, it was somewhat diffi-

cult to apply reaction sufficiently gradually,
especially when endeavouring to pick up a

-

HTF

AHFC

[

e

nearly approach theideal or perfectly
uned circuit.

Fig. 2.— A typical reaction circuit.

particuiarly elusive station. Moreover, as
rcaction wasg varied, so did the correct
setting of the main tuning condenser vary,
so that, in critical searching, it was
nceessary to adjust and readjust both
reaction and condenser controls,

The Up-to-date Method

Several variants of the simple magnetic
reaceion were devised, but these arc only
of historic interest to-day. The up-to-date
method of applying reaction, of which
several slightly different forms exist, is to
use a fixed amount of magnetic coupling
between the grid and reaction coils, and to
vary the amount of high frequency energy
fed back to the grid by means of a variable
condenser in the reaction eircuit, see Fig. 2.
Moreover, the reaction coil is not in serics
with the anode circuit but in parallel, a
high frequency choke being included in
the anode circuit to divert the high
frequency component to the reaction coil.
(This particular capacity reaction has
many interesting features and in a subse-
quent article I propese to discuss some
quantitative results I obtained in experi-
ments carried out some time.ago.) By
this means, and with careful adjustment
of anode voltage and the capacity of the
reaction condenser, reaction control may
be made as smooth and gradual as can be
wished. What, then, are the charges
which are laid at the door of our friend
reaction, and that warrant its suggested
discontinuation as a form of radio control ?

One Complaint

In the first place, it is urged that re-
action, when applied to excess, has the
result of producing oscillation or howling
which spoils the reception in noarby
receivers. To a certain extent this is true.
If an excessive amount of enercy is fed
back from the anode circuit to the grid
circuit of the valve, not only will it make
up for the inevitable losses in the grid
circuit, but it will more than make up for

‘them. This means that the valve and its

associated circuits, instead of consuming
high frequency energy, will actually
generate energy ; - the circuit becomes
unstable and free oscillations will be
produced.

Two effects now follow ; ‘first, dis-
tressing how!z are heard in the speaker,
and second, if the high frequency
oscillations can reach the aerial circuit
of the set, they will he radiated from
the aerial and will affect the aerials of
listeners over a wide area, giving rise
to howling in their scts also.

It is not necessary to stress *this
point, because the anti-oscillation cam-
paign of the B.B.C. has almost com-
pletely eradicated this nuisance. Re-
radiation is only likely to occur from
receivers of old type where the reac-
tion coil is coupled direct to the
aerial coil. A well designéd receiver
having at least one high frequency
stage and efficient inter-stage screcning
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is unlikely to cause re-radiation, even if the
reaction control is seriously mis-handled.
The cure for howling in your own receiver
is simple—in the words of the B.B.C.
—don’t dp it! In any case, to blame
reaction as a whole for the effects produced
by its abuse is a weak sort of argument.

A Second Objection

The next complaint made against reac-
tion is that it adverscly affects the quality
of reproduction. Here again, it must
be admitted that there is a certain modicum
of truth in the statement. It is an undis-
puted fact that, as reaction is increased,
there is a certain loss of the higher notes,
which may become serious when the reaction
control is moved to the maximum position.
The reason for this ‘‘amplitude dis-
tortion ” is that as reaction is increased,
so is the selectivity increased as has already
been explained ; in other words, the band
of frequencies accepted by the detector
valve for-a given setting of the tuning
condenser is narrowed down. Sharp tun-
ing of this nature means a certain cutting
off of the side-bands, and this inevitably
means a loss of high notes. Under these
conditions, ‘a violin begins to lose its
characteristic tone and sounds more like
a_ flute; speech begins to become gruff
and gutturat, and in a hundred ways-the
quality of reproduction deteriorates.

Can any reasonable defence be offered
to this charge ? 1 think so. The answer
is, that each listener should realize the
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limitations of his set. If the design of
his receiver is such that only a certain
number of stations are receivable at good
strength, and with good quality without
pushing reaction to extremes, he should
accept these as the normal output of the
set, and should content. himself with en-
joying these programmes. If he wants to
receive the ‘ borderline” stations for
interest sake, he must put up with the
loss of quality ; and if he still wants these
elusive stations at good quality, he should
be prepared to construct or purchase a
morc powerfu! equipment.

Begging the Question

Some of those who think reaction ought
to be abolished use no argument at all,
but beg the whole question by stating
that a receiver possessing two efficient
screened-grid stages, or perhaps a super-
het. set, is sufficiently sensitive to receive
all worth-while programmes without re-
course to rcaction. They are, of course,
perfectly correct, it' being well known that
two screened-grid valves give wonderful
range and sclectivity. But scts of this
type are not as a rule eheap instruments
—and radio is, or should be, the hobby and
entertainment of the man in the street,
as well as the amusement of the plutocrat.

For every listener who can afford an
claborate four- or five-valve straight
receiver or a super-het., there are hundreds
whose means will not go beyond a three-
.valver at the most—and even the best

three-valver employing a screened-grid
valve in the first stage needs a gentle
touch of reaction for pleasurable ether
searching. It would be a pity, therefore,
if we designers and technicians szt our
minds definitely against reaction, and thus
deprived the *‘average listener” of his
foreign programmes.

Undoubtedly a rcasoned judgment on
the question is: build your multi-H.F.
scts without reaction, by all means, for
quality reception of both local and foreign
stations, but leave the judicions use of
reaction for the three-valve man. Let
those who lhave shallow pockets retain
thae little additional kick which reaction
brings, to permit the modest two- and three-
valve sets to give the users the variety
brought about by an occasional trip
abroad. We shall realizec that possibly
quality may suffer. Perhaps we may be
able to afford a tone-control circuit to
compensate—but, if this is impossible
we shall not grumble, and if wo really
feel the wurge for quality reception of
the distant stations, we will willingly
save up for a sct employing an additional
stage or so.

Reaction has always been a good servant
to the listener who must study economy—
to the great majority of listeners, that
is. And at any rate, to justify this reason-
ing let me urge all readers to promise that
they will not oscillate when it is known
that interference is caused to neighbouring
sets.

A Simple Lightning Arrester

E accompanying illustration shows a

simple, but efficient, lightning arrester
made from two pieces of a hacksaw blade.
The holes in the saw blade can he punched
out while the metal is hot, as it cannot be
drilled satisfactorily while cold. The
blades are mounted between two sheets of
mica, as shown, on a hardwood block,
which can be fixed in a convenient position
near tho aerial switch.—S. T. Wicks
(Chelmsford).

A o SeT §
Apopox. %2"6ap
BeTween BLaDES

OLD Hack Saw
BLapes

Using hacksaw blades for alightning arrester.

Housing the H.T. Battery and Output Filter
lN the majority of battery sets where no

provision is made for housing the
batteries and output filter inside the
cabinet containing the set, it is usual to
find that these are placed on the table at
the rear or side of the set, which is both
unsightly and a source of danger to the
unwary. This is especially the case when a
mains unit is in use, whilst the loud-speaker
is enclosed in a separate cabinet and placed
on top of the set.. The attached sketch
shows o method of avoiding this isolation
without the necessity of providing an
additional box. The idea is to accommo-
date the battery and output filter insido the

ity
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speaker cabinet. No ill-effect to the
reproduction of the speaker was observed
when this was tried out. There is no
reason, providing there is room, why the
L.T. accumulator should not be included,
but it is preferable to keep it away from
metal parts which may be affected by gases
arising from the vent. In the case of those
sets where the battery leads are taken
through holes in the side or back of the
set, instead of from terminals, it may be
desirable to fit a terminal strip to the
back of the speaker cabinet. After this
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Accommodating the batteries and output
filter.

little modification is made, to all intents and
purposes the owner now has a table con-
solette wireless set.—R. O. SURTEES (South
Shields).

Simple Aerial-Earthing Switch
OT caring for the usual type of earthing
switch, I made one from an old
tuner taken from a discarded crystal set.
gutltglg a sqlilare from the vulcanite panel
olding the
tuner, I adapted 70 Set 7o Aerral
it by removing
all the centre
brassstuds,leav-
ing the two out-
side ones, and
slightly bevelled
these on the
edges facing
each other. The
acrial lead was
taken to the
spindle at back
of the tuning
knob itself.
One lead was
taken from the
nut, securing
one stud to
panel, to the
aerial terminal
of set and a
lead ‘from the
other stud to
earth: A turn
of the knob and
the set is
earthed. The panel holding the gadget

ToEarth
A simple earthing switch.

L was screwed to0 a point near the lead-in.

—GEORGE H. SparkEs (Tottenham).

THE «FURY FOUR”
DOES MOST OF ALL!
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Conducted by
F. J. CAMM

Fig. 1 represents i
the waves given oubt before any speeech
or music is imposed on them. They are
all the same height and the same distance

AST weck we saw how wireless length is constant.

waves are sent out and how they ; HOW YQUR SET WORKS

set f}1p electric currents I:Tn the aerial i Part 2.—The Detector Valve
circuit of your receiver. Now before ;
passing on to consider how these currents : By Ib. RICHRAQDSON

4 apart. Fig. 2 shows what happens when
are converted by your receiver into

boiinrscasnssnaad

P 1T ) )4y
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audible sounds I want to explain how
the waves ‘‘ carry” the specech and
music.

The Carrier Wave

As soon as the broadcasting station
is switched on, and hefore anyone speaks
into the microphone, wireless waves are
being radiated. These we likened to
waves on the surface of water and as
previously explained, they are all of the
same height and follow one another at
the same interval of time. What
happens when anyone speaks into the
microphone is that the waves no longer
remain the same height, but fluctuate
in accordance with every variation in the

REACTION

ON - OFF
CONDENSER

SWITCH

Ist. L.F VALVE

the announcer speaks or the band plays.
They now vary in height.

How Fast the Waves Travel

It is perhaps as well at this juncture
to make some mention of the velocity
of wireless waves. Actually they travel
incredibly fast, something like three
hundred million metres per second.
This means, for instance, that waves
200 metres in length sent out by a broad-
casting station would strike your acrial
at the rate of 1,500,000 per second.
These in turn set up electric currents
in your aerial circuit which surge up
and down it at the same speed. Owing
to their very rapid oscil{):t?ions these i
currents are known as high-frequency

TUNING CONDENSER.
H.F. CHOKE

tone of the specaker’s voice. Of course,
they do not vary in length (distance
between each crest) but only in height.
Naturally the length of the waves must
not vary, otherwise we should not be able
to tune them in. We have already seen
that in the pendulum illustration. This
means that the waves will still cause
electrie currents to surge up and down
your aerial, but they will vary in strength
according as the waves vary in height,
these variations in turn having been
caused by the fAuctuating sounds of the
speaker’s voice. I don’t want to confuse
you with meaningless diagrams, but a
glance at Figs. 1 and 2 will show how
the height of the waves varies while the

DETECTOR VALVE
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Fig. 7.—The typical three-valve set referred to in this arlg'cfe.
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according as the wireless
waves vary in magnitude
with ‘the speech or music
being transmitted. -

The first thing we have
to do is to make these
electrons do some useful
work, so at G (Fig. 3) we
)| connect a wire leading to

the first valve,

Fig. | (abope).—Nature of a broadcast wave during an interval %
in the programme=, and Fig. 2 (below) when the announcer speaks. Why the Valve Is Necessary

“What’s that for??”
you may ask. “Why can’t
we connect on the loud-
speaker right away and hear
the music 2" Well,
reason is that the currents
too fast. We have already
cillate. backwards and for-
wards. The result is that
the loud-speaker would be

It is with these that the ﬁlist
n
order to explain the action of this valve
we shall have to make one or two elemen-
tary studies of electricity.

valve in our receiver has to deal.

What An Electric Current Is

The accepted theory of electricity is
that all matter of whatever nature
whether it be solid, liquid, or gaseous ;
whether it be metal, wood, stone, water,
air, or anything else is composed of minute
particles called atoms. This, every school-
boy knows. But these atoms are not
simply tiny pieces of one sort of stuff.
They in themselves are composed of a
centre core or nucleus of positive elec-
tricity. This nucleus is surrounded by a
number of negative particles of electricity.
These latter are our old friends, the
electrons, about which we hear so much
from scientists. It is these little fellows
—and by all accounts they are in-
finitesimally small—which are responsible
for electric currents. These, unlike the
positive nuclei, need not remain station-
ary in a substance, but can move about.

Y If a number of them are induced to

travel to one end of a wire, we say that
an electric current flows along the wire.

Now in the ordinary way there are just
sufficient electrons in each atom to
electrically balance the positive nucleus ;
but if some of the electrons leave the
atoms at one end of the wire and go
to the other end, then the end to which
they have gone will have a larger pro-
portion of negative particles than normally
and is, therefore, said to be negative.
In the same way, the other end of the
wire having a deficienc .
of negative particles wi L
be positsve.

Electric Currents In Your

Receiver

If you look at Fig. 3¢
you will see how I have
represented the currents
flowing up and down the
aerial circuit of your
receiver. The little dots
are electrons. First they travel to one end
of the circuit as at (a) and then to the other
as at (b). This is going on all the time
your set is tuned to a station, the only
difference being that sometimes a larger
and sometimes a gmaller flow takes place

¢

GRID
LEAK

Fig. 4—~The normal ;leclron flow “inside the

quite unable to follow
them, for as soon as it had commenced
to respond to the flow in one direction
the current would have already changed
and be flowing in the opposite direction,
The average effect would be nil. What we
do then is to cut off all the current in one

AE R/HL)\ /

; & F_°§
¢ o o o
TUNING "
CONDENSER 3
o
o
o
ARERIAL : =
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Fig. 3 (a) and (b).—Diagram illustrating the
flow of electric currents in the aerial circuit
of a receiver.

direction by means of a detector valve.: The
remaining currents are then all: in one
direction. Of course, they are still
moving quickly, but instead of rising
to their maximum value in one direction,
and after dropping to nothing, rising to

PL/?TE

GRID 09

0500
STREAM OF -
ELECTRONS ©

Fig. 5—The
signal  elec-
trons on the

booos
s

valpe.

an equivalent. value in the opposite
direction and so giving an average effect of
no current, they now rise to full value in one
direction, drop to ‘zero, and again rise
in the same direction. This gives a
definite average in that direction. It is

the
in the aerial ecircuit move.

seen how quickly they os-

grid and grid condenser.

this average current to which the loud-
speaker responds and it is also this
average current which varies in strength
with every fluctuation of the transmitted
music or speech. Thus, it is that the
cone of the loud-speaker vibrates in

“aécordance with these fluctuations, and so §

reproduces the sounds of the studio.

.Actually, there are two more valves

between the detector valve in our set
and the loud-speaker. They are used
to magnify or amplify the currents
before they reach the speaker, but. we
will deal with those later.

How It Works

. Having scen the reason for the detector
valve let us study the practical side and
see how it i8 connected and how it works.
The connections are shown in" Fig. 4.
For the sake-of clarity the tuning circuit
is not redrawn; but you can see that
Fig. 4 is a continuation of Fig 3 (b).
Of ocurse, these two illustrations are
purely diagrammatic. If you wish to
see what the parts actually look like there
is a * behind the panel > drawing of our
typical three-valver in Fig. 7.  °

You will notice the aerial coil and
tuning condcnser and the wire “G”
leading to the first valve. Actually, this
wire leads first to a fixed condenser
cdlled the grid condenser, before con-
necting to the holder of the valve. This
condenser is rather different from the

tuning condenser in that the plates can- j

not be varied in relation to one another.
They are *fixed,” and to save space
they are made of tin or copper foil, and
separated by thin strips of some insulating
substance, such as mica. This has much
the same effect as spacing them in air
in that it keeps them from touching one
another, but has the advantage of taking
up less room. This fixed condenser is
represented on Fig. 4 by the two heavy
lines at “C.” ondensers are always
shown in this way on circuit diagrams,
the two lines representing two plates,
although in practice they usually have

{ more than two plates.

To return to Fig. 4. -On the right of
“(C,” the wire “ G ” passes on to a round
object. This is the first valve. A valve
as you probably know is a thing like an
electrie gamp. It consists of a glass bulb

| with no-air in it. In the middle is a fila-

ment like that of a lamp but which does
not glow brighter than a dull red. Sur-
rounding the filament is a spiral of wire
called the grid and surrounding the
grid is a metal sheath known as the plate.
Thése elements are shown diagram-
matically in Fig. 4.. You
will understand that it
is difficalt to portray
them in their true re-
lation surrounding one
another, so they are
shown one above the
{Continued at top of page
1108.)

o
Fig.6.—Theaccumu-

lation on the grid side
of the condenser.
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Why it is SPECIFIED

Because the Mansfield Magnetic fOr the

System is a momentous thing—it

gives greater power from a smaller P &
magnet. It makes possible in a F U R v
moderate  priced moving - coil

speaker a performance -at least y
equal to very high priced instru- F O U R
ments. It allows the use of a heavy

steel framework without magnetic

loss ; the ! Mansfield ”’ magnet can-

not lose its magnetism. The mag-

netic flux is concentrated where the ¢ Monsfield Senior PM 4
work is done instead of being Chassis 42/-, complete with
diffused over the whole system. The  tapped transformer.

magnet is 30 per cent. more efficien!  Hundsome Cabinet in Oak
than good cobalt steel of same  to suit, 25/-. .
weight and 10 per cent. more
efficient than chrome steel of three
times the weight. Wnrite for leaflets
and HEAR it at your dealer’s;
you will be AMAZED.

PM4 MANSFIELD MOVING-COIL SPEAKER

Whiteley Electrlcal Radio Co., Ltd., Dept. E, Radio Works, Mansfield, Notts.

Irish Free State Distributors. Kelly and Shiel, Ltd., 47, Flest Street., Dublin. ssserasannill

D TO WITHIN % of 5%

+HALF A MICRO-MICROFARAD

A rigid chassis that is all one piece—not merely a
framework bolted together. A one-piece chassis so
strong that there can never be the slightest- distortion in
use . . . . this is the chassis of the J. B. NUCANGC.
Trimmers to each stage inside the chassis are operated
by external starwheels.  Vanes wide spaced and of
heavy gauge. Special rotor bearings ensure permanent
accuracy and give remarkably free movement,
Capacity .0005.

Supplied semi-screened, as illustrated, or fully screened

with lid.

Capagity without trimmers: Minimum 20 mumn.f. Maximum
520 m.m.f. Capacity of trimmers: 70 m.m.f.

Write for complete catalogue,

NUGANG.
‘Semi-screened.  Fully Screened
with lid.

2-gang 147« 2-gang 16’

NUGANG Ittt ({ © | &
PRECIS!ON INSTRUMENTS ;

Adveriisement of Jackson Bros. (Landon), Lid., 72, St. Thomas® Street, London, S.E.1. Telephone : Hap 1837,
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l- (Continued from page 1106) .
other. Some early types of valves
actually were arranged in this’ way.

Now let us sce what goes on in the
valve. The filament F is heated all the
time from a battery, and this makes
it give off a stream of electrons. These
little electrons are flying off from it in
all directions. Most of them pass between
the wire turns of the grid, as shown by
the arrows and stick on to the plate,
that is to say, there is a steady flow of
electrons from. the filament to the plate.
In fact, an electric current. It may at
first seem strange that an electric current
can flow through space like this, but it
is nevertheless, a fact. Morcover, the
plate is connected to the positive end of
an electric battery, and so made positive,
This has the effect of aliracting the elec-
trons from the filament, and so ensures
that as many as possible get across.
This attraction is due to the principle
that like attracts unlike, or in this case,
that positive attracts negative.

i So far, we have two distinct electric

()
.

currents flowing in our receiver—one the
high frequency pulsating in the aerial
circuit, and the other the plate current
flowing steadily from the filament to
the plate of the detector valve.

We have seen that the currents in the
aerial circuit are due to the up-and-
-down movements of electrons, as in Fig. 3.
Now when they are at the top end, as
at (b), they travel along the wire “ G > and
crowd up against the left-hand plate of
the condenser “C.” (See Fig.4.) These
repel some of the electrons on the right-
hand plate (like repels like) and sends
them along to the grid. These electrons
on the grid have a marked effect. Being
right in the path of the electrons flowing
from the filament to the plate, they
repel some of these latter as in Fig. 4, and
so reduce the plate current. This means
that when the currents in the aerial circuit
flow one way it reduces the plate current.
Now when the aerial current .flows the
other way, as in Fig. 3 (a), the opposite

thing happens. As there is now a de-

e

.cuts off the current in one direction

ficiency of electrons on the left-hand
plate of the grid condenser, electrons on
the grid immediately rush along to the
right plate of the condenser attracted
by the positive state of the left-hand
plate (positive attracts negative) as in
Fig. 5. This rush of electrons away from
the grid leaves it positive. It now attracts
the electrons coming from the filament
instead of repelling them. It actually
helps them across to the plate and so
tncreases the plate current.

What all this signifies is that ‘every
fluctation in the current in the - aerial
circuit causes a corresponding fluctuation
in the plate current. It is the plate current
which is passed on via the other two
valves to the speaker as it is more power-
ful than the aerial current. However,
there is rather more in it than this as I
have not so far explained the * de-
tector * action of the valve—how it

L

as previously mentioned. This I shall
have to leave over until next week.

IMPROVISED M_ICROPHONEs—'(Comi)med from page 1109)

'Enamo

250,000 ohtns

G

Delector Valve

Fotentiomeler

‘_r‘_hfe

e

Microphones made up in this way are very
handy and can be adapted to many uses:
for instance, in a small dance-room where a
radiogram is being used with records to ob-
tain the dance music, the title of each piece
can be announced through the mike. All

- 4
Variable Sthider

Fig. 6.—Pictorial recpresen-
tation of Fig. 5.

the microphone.

that is necessary is to incorporate a switch,’

-switching out the pick-up and switching

in the mike, or better still, make up a
fader, allowing the record to be gradually
faded out and the announcer brought in.
This obviates the objectionable elicks and
other noises which go with switching.
Such a fader is shown in Fig. 6§ and
Fig. 6. The resistance winding of the
fader is centre-tapped and connected to

S
of Polenltomeler To Microphone
Fig. 5.—A fader for gradually
Cenlre  switching ‘out ‘gramo and To G
Mike 7?1/0 “gradually swilching over io iyro .B. Negalive

grid-bias negative, so when the movable
contact arm is over this centre-tap volume

is cut down to zero, but when the arm is
moved over towards the gramo terminal,
the volume gradually increases until the
volume from the record reaches its maxi-
mum ; likewise when the slider is moved
over in the other direction the maximum
volume can be obtained from the micro-
phone.

ELIMINATING THE LOCAL STATION-—(Consinucd from pose 1100)

especially the absorption type, there
is a-tendency for * pulling > between
the tuned circuits. , Adjustment of
either trap or receiver near the
resonance point tends to drag the
other circuit in tune also, which
makes tuning a trifle difficult. This
trouble may be obviated very largely
by working with as weak a coupling,
as possible in all circmnstances. In
passing it may be remarked that
the absorption trap makes a very
good wave-meter if properly cali-
brated, and thus may serve a dual
purpose. It is, of course, essential
that both coil and condenser should
be well made and rigid articles in
order to preserve permanence of
calibration.

No remarks are really necessary

- ——
—
—
—-——
v

irap.

Fig: 5.—An absorption wave-

concerning the actual construction of
wave-traps, excepting perhaps the
coil. For medium wavelengths the
inductance should be about 200
microhenries, and in cases where a
long wave-trap is needed, 2,100 micro-
henries. Full data for winding such
inductances has already been pub-
lished in PracticAL WIRELESS Data
Sheet No. 2. As most listeners will
only need to concern themselves with
the medium-wave band, 45 turns of
No. 26" D.S.C. on a 3in. former will
mect the case. When the acceptor
trap is used it will, of course, be
-necessary tc use a larger coil as the
tuning capacity is in series with

the inductance. As a rough
guide about 60 turns may be wound
on.
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T is not generally appreciated that with

the wonderful amplification of the
- modern receiving set it is possible to
press into service as microphones such
parts as headphones, loud-speakers, and
gramophone pick-ups. It must be under-
stood that they are not quite so sensitive
as the ordinary microphone, and therefore
singing and talking must be done close up
to them ; in this way they will give excel-
lent results.

Headphones :

When using headphones as * mikes ” it
is better to use both sides of them—that is
to say, both car-pieces, and cup them in the
hands. Make a point of speaking right
into the receivers, as thig will then impart
the maximum amount of vibration to the
diaphragm. The more sensitive the phones
are, the better, for then a truer and stronger
reproduction of the voice will be the result.
In Fig. 1 is shown the best method of
holding the ’phones in the hands. It would
probably be an advantage to make small
funnels or paper cups fo fit the outside
diameter of the ebonite caps of the *phones,
thus making the voice more effective.

Grid Leak

IMPROVISED

This Article Explains the Use of Loud-speakers, Headphones, etc, as Microphones

By GILBERT E. TWINING -

Detector Valve

- | - __u-n-uﬂ

MICROPHONES

the same way as the correct microphone
would do.

Pick-ups

It is often possible to uso the
ordinary gramophone pick-up as a
small microphone by fitting it with a
light paper cone fastened to
the needle with a small light
chuck ; the pick-up must be
of a very sensitive nature,
however.

The Adaption
to the Set
If provision

is made on

the set for a

pick-up, then

it is a simple
matter to con-
nect the two
leads from the
improvised micro-
phone to the two leads
intended for the pick-

- Fig.1.—Using the headphones
as a microphone by cupping
them in the hands.

up, and switch the
set on in exactly the
same way as for .
playing “gramo. <®————pRqdio
phone records. On e ——- ———
the qtﬁer hatzd, if Radio & A ele clor Valve
no pick-up termi- ag; ]
nals or jack are Mike Swrifch Mike ]
provided on the
set, 1i/hen itisquite g
simple to connect 7o Filament
the mike to the Posifive | \j
grid circuit of ithe /A’
detector valve. In Bt K}
a three-valve set &+ Svilche
of the “high-

frequency,detector, Fig. 4.—Fitting o

To
Grid Bias

= and low-frequency 2 pole switch for l@a
Er type the b‘esb ar- switching in mike Neqa e
T 4 rangement is to fit and switching out
= . a switch in the L.T. current of
Mike ) ‘ circuit as shown in F. valve.
Loud-speakers Fig. 3. Thus )

As men- O 7% Vol I I when the - switch is in one position
tioned above, olfs I the radio programmes will be received,
loud - speakers Negalive GB. using the three valves, but when
can be pressed Fig. 3.—Suwitching in the the switch is moved to the other
into service microphone. position it outs out the screened-
as mikes, and grid  valve—high-frequency side of

they are an advantage over the head-
phones, for it is not necessary to speak
quitec so closely into them, although the
best position must be obtained by trial.
To obtain the greatest volume, however,
the sound waves must be directed into the
cone, enabling the maximum amount of
movement of the armature to take place,
but a little experimenting will soon indicate
the right angle for these sound waves of
speech and music to strike the diaphragm.
Fig. 2 shows such a cone in use. To
indicate how a speaker of this type is so
much more sensitive and not so directional
as the headphones it should be placed in
another room which is occupied; it will
be found to be quite possible to detect
the general conversation going on, together
with the scraping of chairs, etc., almost in

the set—and the input from the mike is
thus connected through the switch to the
grid of the detector valve ; the other lead
from the mike goes to grid-bias negative
1% volts. If the mike is to be used for
some time, it may be worth while to also fit
a low-tension switch in the high-frequency
side of the set ; for, as before stated, when
the mike is switched in the H.F. valve ig
switched out—that is to say,

not used, and therefore does Sl -

not require low-tension AF J

current to the filament. It ”./:f Qo & /t o eakcr-k&
is possible to fit & two-pole =| @R 8 ! & 14 a(ﬂ'
switch for the mike and the _77;] $& i) A a5
low-tension current, so in- .78
corporating both operations

at once (see Fig. 4).
(Continued on page 1108.)

g

Pick-up
Terminals
Fig. 2—Connecting the loud-speaker microphona.
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’ HE possessor of a wireless receiver who
daily captures with more or less
ease a number of continental radio

programmes feels at some time or other

the urge to reach out to more distant
regions ; he is tempted to depart from well-

known channels, and to adventure into a

new field of exploration. He may have heard

his friends boast of their captures of pro-
grammes from North and South America,

Java, China, or the even farther Australian

continent. In most instances, the beginner

is debarred from such an attempt by the
idea that transmissions on short wave-
lengths are difficult to tune in or, alternately,
when found, to hold for any period of time.

In addition, he may think that for the

reception of broadcasts below, say, 60

metres, cxpensive sets are needed, and that

to build a suitable instrument would be

a costly and, probably, a difficult matter.

Articles which have appeared in PracTICAL

WIRELESS have demonstrated by now

that this is not a fact, and that quite

to the contrary the construction of a small
receiver suitable for the purpose, pro-
viding the usual amount of necessary
care is taken, is no greater a problem than
the building of an ordinary set for the
reception of stations on the broadecast
band. Moreover, tuning presents no snags,
and the satisfaction of hearing transmis-
gions emanating from the other side of the
globe is such that, in most instances,
the capture of the first distant signals
amply compensates for any extra trouble
taken in the matter. (If the listener does
not care to build his own recciver, he has
the choice of instruments made by various
dependable firms who cater for this particu-
lar market). An incentive which, to-day,
prompts us to turn to the short waves
is the fact that during the last year or
80 a number of worth-while broadcasting
stations on the FEuropean continents
and in other parts of the world simul-
taneously transmit on the lower channels,
and it will be often found, especially
in the case of the European programmes,
that where the reception -of the original
transmissions on some nights is fitful it
can be more satisfactorily secured through
the short-wave relay. As an instance,
let me quote such stations as Konigs-
wusterhausen, Copenhagen, Rome, and
even Moscow T.U., on occasion ; through

Zeesen, Skamlebaek, Prato Smeraldo, and

80 .on, you may receive the respective

entertainments without much trouble.

In addition, the development of radio

telephony on short-waves has been so

great during the- past few months, that
there are a number” of interesting broad-
casts to be picked up throughout the day
or night. It must, however, be borne
in mind that individual transmitters only
work to scheduled times; they cannot

SHORT WAVES
By J. GODCHAUX ABRAHAMS

be always on the air. Much of the dis-
appointment experienced by listeners
who are trying out a mnew short-wave
set 18 due to the fact that they search for
stations according to a mere list of wave-
lengths, and, consequently, may be en-
deavouring to tune in at a period when
no broadcast is taking plade. It may
be also that as many transmitters operate
on different channels at various periods
of the twenty-four hours, the wrong
frequency for the time of day or night has
been selected.

Working to a System

If good results are to be secured some
system must be adopted. It is a good
plan to divide the short-wave band (i.e.,
channels between, say, 12.15 and 80
metres) into definite sections, and to devote
a sitting or.so to each in turn. Casual
twiddling of the condenser on the off-
chance of picking something up seldom
leads anywhere. As a general rule, you
may take it that there are definite times
at which .to listen to stations in various
parts of the world, on definite bands of
wavelengths.

The following will give you a rough guide
for the next month or so :—

Midnight to 5.0 or 6.0 am. G.M.T.,
U.S.A. stations (Atlantic Coast and mid-
west) ; South American States (30-60
metres) ; 6.0-10.0 a.m., Australia, New
Zealand, U.S.A. (Pacific, Coast) (30-50
metres).

10.00-14.00, European stations.

13.00-17.00, China, Japan, Java, etc.
(30-50 metres); United States (16.28
metres).

17.00-20.00, South Africa, East Africa,
India (30-50 metres); United States,
Canada (18-28 metres).

20.00-24.00, United States, South
America, Europe (25-50 metres).

In view, however, of their- particular
suitability, certain wavelengths are used
according to the time of day or night.
During daylight hours, as a rule, searches
should be made on channels from, say,
12-17 metres, towards twilight from
1926 metres, during the early evening
on and around 31 metres and during the
night, 48-60 metres.

By International agreement, as in the
case of the “medium,” and ‘““long” waves,
certain portions of the short waveband
have been allocated to broadcasting stations
for radio entertainments, as against commer-

JUR S HORTMWAVE
S ECTION

cial and other transmissions. If you study

_a list of such broadcasters, you will find

that they are comprised in the following
sections, namely, 11.27-11.7 metres (26,000—
25,600 kefs) as yet seldom used; 13.9-
14 metres (21,650-21,450 kefs); 16.85-16.9
metres (17,800-17,760 kejs); 19.55-19.85
metres (15,350-15,110 kefs); 25.2-25.6
metres (11,900-11,700 ke/s); 31.2-31.6
metres (9,600-9,500 ke/s) and 48.8-50 metres
(6,150-6,000 ke/s). There are few exceptions
and it is below, between and above these
bands that you pick up morse signals, or
“ serambled " telephony emanating from
shipping, commercial, meteorological or
public service stations.

In each of these bands you will find a
number of transmitters at different times
of the day or night. It may be interesting
to point out at this juncture that amateur
experimental stations may be heard talk-
ing to each other (telephony or telegraphy)
on channels comprised between 150 metres
(2,000 kefs) and 175 metres (1,715 kefs) ;
75 metres (4,000 kefs) and 85.7 metres
(3,500 kefs); 41.1 metres (7,300 kefs)
and 42.9 metres (7,000 ke/s) ; 20.83 metres
(14,400 kc/s) and 21.43 metres (14,000 ke/s)
and also, but more infrequently, on the
10 metre (30,000 ke/s) and 5 metre
(60,000 ke/s) bands reserved for them.

High-power Transmissions.

Possibly, as a start, and as a matter of
encouragement, it would be wiser to select
a few stations which are most likely to be
tuned in without difficulty. Try, for
instance, for such powerful broadcasts as
Moscow T.U. on 50 metres ; HVJ, Vatican
(50.26 m.); GSA, Daventry (49.6 m.), or
even towards 10.0 p.m., G.M.T. W3XAL,
Boundbrook (N.J.) on 49.18 m. It is more
than likely that when searching for these
—and there is every chance you will log
them at your first attempt—you will also
pick up neighbouring stations such as
Skamlell)’a,ek, WS8XK, Pittsburgh, Nairobi,
Caracas, Lisbon, Madrid, and so on. Your
search should be confined to a very small
segment of the dial both above and below
an identified and logged transmission.
This will give you a true land-mark for
finding other broadcasts in that particular
section. Devote some time to the 24-50
metre band which is one of the richest to
éxplore, as it includes not only a large
number of European broadcasters but also
stations working in the U.S.A., Australia,
and Afriea.

International Re-broadcasts

International broadcasts, or transmis-
sions which are made by onec State for the
benefit of other countries, are now weekly
features of the radio programmes; not only
are they relayed by stations in the broad-
casting band, namely, between 200-600
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metres and 1,000-2,000 metres, but they
are also taken by certain short-wave trans-
mitters in order that they may reach be-
yond the limits of a continent.  Special
concerts provided by the Swiss stations
are re-broadcast through Prangins ; musical
antertainments by Paris through Radio
Coloniale Paris-Pontoise ; from Berlin,
by Zcesen or Nauen; from Madrid, by
Aranjuez and so on. Moreover, a more or
less regular interchange now exists between
the United States and Great Britain,
Germany, Holland, Switzerland, Italy, and
even occasionally with Poland—and this
policy is being steadily developed.
Special short-wave commercial and other
stations as Rugby, Nauen, Rocky Point
(N.J.), Hurlingham (Buenos Aires), etc.,
etc.,, arc also used as channels for these
broadcasts, and it is frequently possible to
pick up these relayed programmes from
such sources., Take the Naiional Broad-
casting Corporation of America, or the
Columbia  Broadeasting  Corporation’s
programmes, as an example ; these may be
transmitted for European consumption
through a number of channels which are
given under in order of wavelength :—

16.36 m. (18,340 kc/s) WLA, Lawrence-
ville (N.J.)
16.66 m. (18,000 ke/s) WAJ, Rocky
kPo/in)t. (N.J.), also on 22.26 m. (13,480
¢/s).
20.Ig7 m. (14,800 ke/s) WQV, Rocky
int ;

oint.

20.49 m. (14,650 ke/s) WND, Deal Beach

. (N.J.), also 32.71 m. (9,171 ke/s).

20.70 m. (14,490 kefs) WKJ, Rocky
Point (N.J.), also on 31.71 m.
(9,460 ke/s).

22.35 m. (13,420 ke/s) WHR, New York.

Ll

40.54 m. (7,400 ke/s) WEM, New York.
43.11 m. (6,957 ke/s) WEO, Rocky
Point.

44.61 m. (6,725 ke/s) WQO, Rocky Point.

57.03 m. (5,260 ke/s) WQN, Rocky Point.
(In parentheses, I should add that much
experimenting is now taking place on
even shorter wavelengths, and tests may be
heard from time to time from WQJ,
14.12 m. (21,240 kefs); WQX, 14.87 m.
(20,180 ke/s) ; WQE, 15.86 m. (18,920 ke/s);
WDS, 15.87 m. (18,900 kecfs); WQB,
16.72 (17,940 kefs); WLL, 16.76 m.
(17,900 ke/s).

** Broadeast ”’,and **Check >’ Transmissions

When transatlantic broadcasts are made |

It 1o
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they may be conveyed through two or
three separate channels, and you will come
across another frequency used as an
‘* observation post,” namely, one reserved
to the engineers for communication, and
over which they compare notes in regard
to the rcception of signals, quality and so
forth. On this side of the Atlantic the
samc procedure obtaing, and the wave-
lengths most used for * broadcast” and
‘“ gheck ” are as under :—
16.10 m. (18,620 kefs), GBU, also on
94.4]1 m. (12,290 ko/s).
16.38 mi. (18,310 kefs), GBS, Rugby, also
on 33.25 m. (9,020 ke/s).

16.35dm.“(17,304 ke/s), Kootwijk (Hol-

land).

16.88 m. (17,770 kc/s), DJE, Kénigs-
wusterhausen (Germany).

17.51 m. (17,130 ke/s), HAT, Budapest
(cxperimental).

19,737 m. (15,200 ke/s), DJB, Zeesen
(Germany).

19.84¢ m. (15,120 kefs), HVJ, Vatican
(Rome).

20.64 m. (14,634 kefs), HBJ, Prangins
(Switzerland).

249 m. (12,050 kefs), PDV, Kootwijk
(Holland).

2520 m. (11,900 kefs) I'YA, Radio
Coloniale (Paris).

25.51 m. (11,760 ke/s), DJD, Kénigs-
wusterhausen.

29.16 m. (10,290 kefs), DIQ, Konigs-
wusterhausen. i

30.3 151 (9,890 kc/s), Prangins (Switzer-

land).
304 m. (9,868 kefs) EAQ, Aranjuez

(Spain).

31.14 m. (9,630 ke/s), HBQ, Prangins
(also on 40.3 m.).

31.31 m. (9,580 kefs), HBL, Prangins
(Simultaneous broadcast through
HBP, 38,476 m. (7,790 kc/s).

38.656 m. (7,765 kefs), PDM, Kootwijk

(Holland).

49.83 m. (6,020 ke/s), DJC, Kénigswuster-

hausen.

To these, of course, must be added the
Daventry Empire stations operating on
13.97 m. (21,470 ke/s); 16.88 m. (17,770)
ke/s); 19.82 m. (15,140 kefs); 25.28 m.
(11,865 ko/s); 25.53 m. (11,750 ke/s;
31.30 m. (9,585 kefs) ; 31.55m. (9,610 ke/s),
and 49.59 m. (6,050 kefs) bearing respec-
tively the call signs GSH to GSA inclusive.
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Transmitting Circuits
S a number of readers continue to
send in requests for a circuit diagram
of a simple transmitter, it might help if I
explain that a single-valve transmitter is
fundamentally the same as a single-valve
receiver. The only real difference is that
the transmitting valve is constantly main-
tained in a state of oscillation, whilst the
carrier wave (or steady oscillation) is
modulated by impressing speech frequen-
cies upon it. Perhaps the explanation is
not quite clear, so let us look at the circuit
of Fig. 1 which is, as you can see, an
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oscillating circuit by connecting the
secondary winding at either of the points
mentioned above. The two methods of
connecting the microphone are known as
grid-circuit and anode-circuit, modulation.
There are, of course, numerous other ways of
modulating the carrier wave, but all are simi-
lar in principle to those we have considered.

® @47+ Increasing the Range of a
A

Milliammeter
VERY wireless "amateur
knows the immense value

i

LT= Aficrorwone [SATERY

/

v
Fig. 1.—A standard one-valve set and the points lo alier for

transmission.

ordinary single-valve receiver with capacity
reaction. Now you know thas if reaction is
increased beyond a certain point the valve
commences to oscillate—that provides the
carrier wave. The speech frequencies,
or modulations, must next be attached
to the carrier by some means or other.
One way . is to feed them into the grid-
return circuit at the point shown by
the cross marked “1,” and another
18 to apply them to the anode cir-
cuit at ‘the point marked with cross
number *“2”’; in both cases the object
is the same.

We must now see how the speech
frequencies are produced, ‘and . how
they can be applied to the circuit of
the oscillating valve. As ‘you know, a
microphone is employed to change the
sound vibrations into electrical vibra-
tions, and this is connected in series
with a battery and the primary
winding of a high-ratio step-up
transformer as shown in Fig. 2.
When air vibrations (forming what
we know as sound) strike the
diaphragm of the microphone this
vibrates insympathy, and causes a
fluctuating current to flow from
the battery through the trans-
former primary. This fluctuating
current is amplified by the trans-
former, and is then fed into the

- Fig. 2.—The microphone
circuit.

of measuring instruments
such as voltmeters, milliam-
meters, etc., when carrying out experiments
or testing a receiver, but there are probably
hundreds of readers who cannot afford
to buy all the instruments they would

\
MiLLIAMMETER

RESISTANCE

5000 OHM FIXED
RESISTANCE

Fortunately, however, there is another very
100, OHM VARIABLE simple way of
the required shunt resistance, and this will
awore easily be understood by making refer-
gnce to Fig. 3. For purposes of simplicity let
us imagine that our meter reads up to 10
milliamps, and we wish to increase its range

like. A milliammeter is essential to anyone
who takes more than a passing interest
in his hobby, and for that reason is pos-
sessed by most enthusiastic amateurs.
And since this instrument is similar in
principle to all the others it can be em-
ployed for taking measurements of all
kinds, provided that a few spare resistances
of different values are available and that
a little ingenuity is exercised. For instance,
a milliammeter reading 0-10 milliamps
can be used as a 0-10 voltmeter by con-
necting it in series with a 1,000 ohms
resistance, or it can be made to read up
to 100 volts by joining it in series with a
10,000 ohms resistance. Similarly, by
choosing other resistance values (obtained
from the formula—resistance equals
maximum voltage to be measured divided

MicrorHone TRANSFORMER by the full scale reading of the meter in

milliamps, and multiplied by 1,000—any
voltage can be measured. This idea formed
the basis of the design of the PRACTICAL
WireLEss Multi - Meter ” described in
PracticaL WiReLESS No. 21. But besides
using the milliammeter for measuring
voltages it can also be employed to measure
higher values of current than for which
it was originally intended. To enable
it to do this, it must have a resistance
joined in parallel with its terminals, and
the actual resistance value is entirely
dependent on the resistance of the meter.
As an example, a 0-10 milliamp instrument
can be made to read up to 20 milliamps
by using a resistance equal to that of the
meter, or it can be made to read up to 30
milliamps by using a resistance equal to
half that of the meter, and so on. The
conversion is therefore a perfectly simple

HT BRITERY

Fig. 3.—Adjusting a milliam-
meter to alter ifs zange.

matter if the resistance of
the meter is known. But in
most cases the resistance is
not known and, therefore,
the simple calculation is of
no assistance.

finding the correct value of
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to 20 milliamps. First of all = the
milliammeter is connected through any
convenient fixed - resistance of about
5,000 ohms to a high-tension battery,
and the voltage of the latter is
adjusted until a full-scale reading is obtained
on the meter. Next, a 100-ohm variable
resistance is connected in parallel with
the meter terminals and this is varied
until the instrument reads 5 milliamps.
As the current flowing through the eircuit
will be practically the same as before the
scale reading will have been doubled or,
in other words, 10 milliamps will be re-
presented by a scale reading of 5 milliamps.
Had the vanable resistance been so adjusted
that a current of 2.5 milliamps were
registered the reading would have been
quadrupled, and by following a similar
system any desired *‘ multiplication factor
could be obtained. It can be seen that it
would he a simple matter to ¢ calibrate
the variable resistance so that it could later
be set to an appropriate position to provide
any desired multiplication factor. If
preferred, other readings could be marked
on the scalc of the meter to apply to the
various ranges, but otherwise the reading
obtained must be multiplied by the appro-
priate factor. The method described does
not give perfectly accurate results, but the
maximum degree of error will never
exceed about. 2 per cent., which is probably
no more than the permissible discrepancy
in any medium-priced meter.

Interest in Wireless.
CEPTICAL folk are constantly telling
us that wireless has gone nearly as
far as it can, and that public interest
is rapidly waning. They also say that
sooner or later the amateur must tire of
building new sets and experimenting with
different circuits. I do- not believe it,
and I am quite sure the regular readers of
Practical. WIRELESS don’t, because they
are probably the most enthusiastic crowd
of amateurs in the country. It is very
clear from the numbers of letters and
queries we receive every day that en-
thusiasm is keener than it has ever been
since broadcasting began. I can honestly
say that, although I have been experiment-
ing and building sets for at least a dozen
years 1 find more to interest me at the
present time than I did during any part
of my career as a wireless *fan.” Oh,
yes, I started as an amateur and, although
I have since been engaged in various
branches of the wireless industry, I can
never bring myself to belicve that 1 am a
‘ professional.” It is true that I now
earn my living by radio journalism, but
that does not alter the fact that I am an
amateur at heart. I still take great delight
in working out a new circuit.

Listen to the Amateurs
Y the way, if any reader is seriously
contemplating the possibility of
seiting up a transmitter (and applying for
the necessary licence) I would strongly
recommend him to make a practice of
listening to the amateurs who transmit
very frequently on Sunday momings,
as well as at other times during the week.
They operate principally upon wavelengths
round about 160, 42 and 20 metres, and
you will probably learn a good deal by
listening to them and following the various
tests they happen to be making. Of
course it i3 no use trying to improve your
knowledge by wasting time on the few who
do nothing else but grind out gramophone
records all the time; they are the black
- sheep who never scem to use their station for
its ostensible purpose of serious experiment,.

CONDENSERS

DUBILIER

Chosen exclusively
for the

“FURY FOUR"

A.C. MAINS VERSION

The fact that Dubllier Condensers are specified
exclusively by the designer of the *‘Fury Four” A.C.
Receiver is not mere chance but is based on his
own knowledge of the merits of Dubilier Condensers.
Dubilier dependabllity is known throughout the
world in connection with the vari-
ous types of condensers— both
large and small—that are manu-
factured in Britain’s largest
condenser factory.

Dubilier have always been conserv-
ative in their claims and this in
itself is a safeguard to customers,
coupled with the fact of Dubilier’s
long experience and condenser
research. |t is impossible to buy
better condensers than those
made by Dubilier.

The Dubilier Condensers exclu-
sively specified for .the “‘Fury
Four' are:—

Two 1 mfd. Type B.B.  2/6 each
Two .0003 mfd. Type 665 6d. each 4
One .0002 mfd. Type 665 6d. each
Three 4 mfd. Type B.S. 5/- each
Two 2 mfd. Type B.S. 2/8 each

Follow the
designer's lead

and build with
Dubilier

DUBILIER CONDENSER CO. (1925) LTD., Ducon Works, Victorlia Road, North Acfon, iondon, W._3
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Panel Mounting Washers : The * Selec-

tone **

Sir,—On the fifth line from the bottom
of column one on page 429 of No, 9
PracTican WiIReLess Mr. Preston says,
under the paragraph on ¢ Panel-Mounting
Bushes ” : ¢ When insulating washers are
required,” ete. That's just it, when are
they required ? I have a Det. 2 L.F. sct
which has burnt out all sorts of things—
a .0003 mica condenser in the aerial circuit,
a bakelite tuning condenser, a transformer
coupling the L.IF. to the power stage, etc.
I believe the set originally was designed
for an ebonite panel, but I fitted a metal
one, and properly insulated the reaction
condenser with two bakelite washers and
bush. Yet when I want to put a fuse
bulb in the negative L.T. and earth lead
it lights up, and stops the set. I take the
bulb out and the set works all right.
Perhaps an article on “ when ” insulating
washers are required, and where, would be
interesting to other constructors as well.

The * Selectone *’

While this is not what I asked for in the
letter of mine you published in No. 15,
I am very much intrigued by the circuit
published in No. 16, and shall make it
up out of curiosity, but shall have to use
ordinary L.F. transformers resistance-fed
instead of the two new ones specified.
Getting the components together, I notice
you say : 1 Bulgin G.B. battery.” I take
it this stands for “1 pair clips.”” The
wooden chassis also shows two side pieces.
These must be as long as the baseboard
is wide—viz., 8in., yet are specified *“ 2
hardwood pieces 14 x 34 x 4in,” which
I presume ought to read “ 8in. by 33in. by
4in.” But perhaps the next issue wi
enlighten me.—F. M. Beck (London,
‘W.C.2).

Topping Accumulator

Sme,—Pressure of business has curtailed
my reading time recently, so I have only
now read Mr. Burchell’'s letter in your
issue of the week ending December 3lst,
entitled ¢ Topping Accumulators.” I would
like to draw your attention to the fact
that Mr. Burchell’s remarks re ¢ careless
operators at charging stations (so called) ”
are absolutely unfounded.. Accumulator
manufacturers advocate and instruct charg-
ing operators and car owners, etc., to
“ maintain the level of the electrolyte fin.
above the plates by the addition of distilled
water,”’ and this procedure is carried out
at all charging stations.

rom

Readers.

The adding of distilled water to neat,
full-strength acid is dangerous, not because
of the temperature rise which is exactly
the same as when acid is added to water,
but owing to spluttering taking place.
The addition of any amount of water
direet into 1.350 S.G. acid (thc highest
gravity used in accumulators) causes no
temperature rise. Personally, I have had
a long experience of accumulators and their
charging, and have never yet known a
glass jar eracking or plates being injured
through the simple operation of topping
up in the usual manner. The method
suggested by your correspondent is too
lengthy and inaccurate to be entertained
by an efficient charging station. Further,
strong soda solution will not fully neutralize
acid. Ammonia fortis should be applied
immediately to acid spilt or splashed on
clothes, and a saturated solution of baking
soda to any parts of the skin. Wishing
PracTican WIRELESS that which it deserves
—every suoccess.—R. S. MENGES (Scar-
borough).

CUT THIS OUT EACH WEEK.

DO YOUKNOW?

—THATispecial double valves arc now obtain-
able which combine the function of detector
and volume control valve,

-—THAT the first thing to do when tracing
hum in a mains receiver is to screen every
choke.

—THAT the on-off switch in a battery re-
ceiver should be examined every month and the
contacts cleaned if found necessary,

—THAT the shelf-life of a battery must not
be overlooked when using a Q.P.P. circuit.
—THAT a 1 to 1 output transformer often
proves most valuable in an unstable rcceiver,
—THAT a fuse should always be included in
the secondary circuit of a mains eliminator
transformer to avoild damage to the trans-
former due to short-circuits.

~THAT an ordinary flash lamp bulb will serve
for the above purpose.

~—THAT the value of the smoothing condenser &°
in a mains eliminator should not be increased 3,
above that recommended by the valve or metal
rectifier manufacturers.

v

NOTICE.

The Editor will be pleased to eonsider ariicles of a
practical nature suitable for publication in PRACTICAL

WIRELESS. Such articles should be written on one side
of the paper only, and should contain the naine and
address of the sender, Whilst the Editor does not hold
himself v ible for ipls, every effort will be

The Editor does not necessarily agree with opinions expressed by his correspondents

Congratulations : D.C. Mains Sets

Sir,—I should like to congratulate you
on the cssentially practical character of
your periodical. From my experience of
journals dealing with the construction of
wireless sets, during the past ten years, I
have no hesitation in giving yours full
marks as the best of the bunch. There is
one way in which, I think, some improve-
ment might be made, from my own point
of view, and that is that more sets designed
to run off D.C. mains should be included.
The Wireless Press seem to agree to ignore
a very large part of the total population
of this country who are, and will be for
some years yet, supplied by D.C. mains.—
I, S. W, (Richmond).

A Tuned ‘‘ Cage®’ Aerial

Sir,—In answer to wvarious readers’
inquiries I have much pleasure in giving -
the following details concerning my * Cage
acrial, mentioned in January 7th issue.

Ever since wireless has been practised
we have all followed like geese our leaders
who stated that an outdoor aerial is the
*“ ideal ”* aerial. "Well, we know to-day that
a closed circuit consisting of a coil and a
condenser can be tuned to a wavelength,
or, in other words, we fix its resonance.
Let us look at it from another view. We
ought to say “ We make it selective to one
particular wavelength.” If we could make
an aerial of one very large turn of wire
and tune it by means of a condenser, we
can tune it to any desired wuvelength.
Then couple this to the tuning arrangement
of a set by means of a high resistance or
neutrodyne condenser. I prefer the latter.
As it was impossible to make a one turn
circular aerial, I tried a frame aerial, -but
owing to its directional propeities it was
not an unqualified success. I then wound
it in cage form, fixing two 9in. discs 12in.
apart, and the results were satisfactory.
Having a three-gang condenser lying idle,
I wound the cage with threc windings,
using a condenser to each, and took a
common connection from one side of each
condenser and coupled it to the set by
means of a neutralizing condenser, keep-
ing, of course, the connecting wires between
condensers of cage and set as short as
possible. The tuning is not so difficult as
would at first appear, but unless the three
windings are fairly accurate, tuning is
comparatively flat.—~V. DELEBECQUE
(Hornsey).

A Veritable Gold-Mine of Information

made to veturn thein if a stamped addressed

is enclosed.

should be addressed ¢: The Editor, PRACTICAL WIRELEBS,

%eoé'é\’mm, Lid., 8-11, Southampton Street. Strand,
Owing to the rapid progress in the design of wireless

apparaius and lo our efforts to keep our readers in touch’

with the latest developments, we give no warranfy that

All correspondence intended for the Editor

apparalus described in our colwimas is nol the subject of
letlers patent. : y

Sm,—I have received my copy of
Encyclopzdia, for which many thanks, I
must say it is a veritable gold-mine of
information, and should be treasured b:
amateur and professional alike. I slmﬂ
treasure it to the end of my radio days.—
E. Nasn (Stoke Newington).
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Encyclopedia Far Exceeds Expectation

Sie,—Very many thanks for your ¢ Wire-
less Encyclopadia ”’ just received. I really
cannot let this go by without showing my
appreciation, as the book is far beyond my
expectations, and I am proud to be the
owner of it. The information contained
thercin is far more advanced than any
other book of this nature I have yet seen.
I am sure my opinion will not differ from
any other of the lucky readers who have
very wisely entered for this presentation.
Wishing you every success in the new year.
—A. Kixg (South Tottenham),

The Lighter Side
Smk,—I must admit your excellent
journal is the only paper published that
caters entirely and wholly for the radio
enthusiast, and would like to say I agree
with your correspondent, Mr. A. P. West,
of Liverpool, in the January 28 issue,
re studios and artists. My contention
is that those readers interested in such
items have a wide range of papers, books,
and magazines to choose from for this
information, and why should they want
to take up the valuable space of the only
journal we radio enthusiasts have to rely
on now. What have studios and artists
to do with PracticAL WIRELESS ? How
ws (~ €an we improve our sets and
Kl A knowledge of wircless by
reading such items ?—E.

STEwART-WALKER (Ilford).

SWITCHES

O QuUTPUT ;)

Diagram illustrating Mr. Mitchell's letter.

Vibrating Reed Accumulator Charger

Sir,—On your ‘ Radio Wrinkles’* page
of December 3rd last you publish a vibrat-
ing reed accumulator charger made from
an electric bejl. This arrangement is rather
wasteful inasmuch as the current working
the coils is running to waste. I enclose a
diagram of charger designed and con-
structed by myself in which this waste
does not occur. The coil is worked by
current passing through a 25-watt lamp,
then through coil and over the contacts,
and so on to the accumulator. This makes
a very effective trickle charger, and if more
amps are desired extra lamps can be
switched on. In adjusting the rced the
contacts must be just touching, otherwise
the current will not commence to flow.
Adjust brass weight -on reed till it is in
tune with phase of supply (the weight in
my case is the leg of a valve straddled over
the reed). When once in tunc no sparking
will take place at contacts. . The contacts
can either be magneto points or copper and
carbon. Once adjusted, the charger requires
no further attention—GEORGE MITCHELL
(Sunderland).

‘1

Next Week’s Free Data Sheet ‘
is entitled : i
“MAINS VALVES.” z
il

rem

WHAT IS WRONG?

(Continued from page 1082.)

grid circuitis returned to L.T. negative there
will, in effect, be a slight negative bias-applied
to the valve, and when the circuit is returned
to L.T. positive (for example, through the de-
tector grid-leak), a small positive bias will be
applied. The currents measured by the
method outlined above will be those flowing
in the anode civcuit of all valves except the
screened grid one, and in that case it is
the screening grid current which will
be indicated. To measure the anode
carrent of an 8.G. valve it is necessary to
comect the milliammeter between the
anode terminal, on top of the valve, and
its connecting wire, as shown in Fig. 12.
The priming grid carrent to a pentode
is measured by connecting the meter
between the terminal on the valve cap (or
on the valve holder when a 5-pin pentode
is used), and its connecting wire ; this is

also illustrated in Fig. 12.

AND OTHER
No more dual pro- FOREICN
grammes, Enjoy foreign STATIONS

concerts while your local
station is working or
when being ‘“ swamped **
or interfered with by a
powerful station. Just
fix a PIX in your aerial.
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leads the
to Dbetter
radio. A PIX
works  equally
wellon a crystal,
battery or ail
mains 'set. From your local
dealer, or send postal order
NOW.The British Pix Co. Ltd.
(Dept. 444), 118/28, Southwark
St., London, S.E.1.

&
OVER A MILLION SATISFIED PIX USERS

LOUD SPEAKERS REPAIRED, 4[_
(Blue Spot a Speciality, 5/-.)
Transformers 4/-, all repairs magnetised frece. Elimin-
ator Repairs quoted for, 24 Hours Service. Discount
for Trade, Clecrkenwell 95069.
. C. MASON, 44, EAST ROAD; LONDON, N.1.

Y REPAIRS?
Send Them to Me.”
When the repair has been O.K.'d
by me, you can be sure your com-
ponept iz as good as new. Al
repairs are laboratory tested and
euaranteed for 12 months.  Any

PIX
way

PIX Chp-ou lusulated base
drilied and with screws 6d.

make of speaker unit, TranSformer

or Pick.up, 4/-; Blue-Spots, 5/.;
Moving Colls from 5/-. Address
sour repairs to: Repair Dept, B.,
Weedon Power Link Radio 5o
185, Earlbam Grove, London, B.7,
{‘Phone : Maryland 4344.)

=———

INVISIBLE

GOT quite a shock the other evening.

My next-door neighbour dropped in for

a chat and he had with him a new detector

valve he was just taking home for his set.

Well, somehow we finished up by trying the
new valve in my set,

Now, I had regarded my valves as quite
up to scratch and I'd have sworn their!
performance was as good as ever. Yet
that new valve made its presence felt in
no uncertain fashion. AN at once I
realised how far my set had fallen away
from its performance when I first built if, |
and I'd never realised it.

When my neighbour had gone I sat
down and thought a bit. I.looked my set
over. Valves still working—but how tired
they were getting ; transformers that were
all right in their day but quite put in
the shade by modern rescarch; coils that:

.of the components of the present one?

COBW

By “PUSH-PUSH"

were designed before the present-day
congestion of the air was drcamt of. It
occurred to me that I was the only one in
the house who used the wireless these days,
and then I saw the reason. It needed too
much coaxing for my family to be able |
to deal with it. If I was away, we might
as well not have a wireless.

Having got that far it was obvious that
something must be done about it.  The
question was—what? © Should I get an
entirely new set ? Or should I renew some

I could add ‘another stage perhaps. New
valves certainly. Better coils would help.
And my old speaker had earned its pension.

The thing resolved itself into the old,
old question of £s.d. And that was where
I remembered Coradio, the part exchange
people. They’re the solution to-this sort

EBS

of problem, of course, because they will
accept unwanted wireless stuff in payment
up to 50 per cent. of new orders, Which
means to say that what cash is available gocs
a long way further.

So there’s nothing to stop me brushing
ihe cobwcbs out of my set and taking
advantage of some of the amazing improve-
ments that have come along since first it
went on the air. I foresee that I'm going
to be popular with my family, and the
address of the people who make it possible
is just below. I can tell you it’s worth
.writing to them,

CORADIO

Dept. €.8, 78, Neal Street,
Shaftesbury Avenue, %c'z
VT,
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Fit CLIX and

be Certazn ,

Buzlders
the
FURY FOUR

Mr. F. J. Camm, editor
of Practical
designer of this fine receiver,
specified CL1X. Follow his

will ‘experience none of the

contact.

CLIX l.l.
“MASTER " PLUG 1 2
You require . G.B.1..

G.B.2., G.B.+.

CLIX

Chassis

Mounting
VALVE-
HOLDER =
4-Pin Model - 8d.
5-Pin Model - 9d.
You require: 3, 4-pin. 1. 5-pin.

Write for the CLIX leaflet, " N/25.”

LECTROLINX, Ltd., 79a, Rockester Row,8.W.1.

i

- Like a fool, |
hought dry hatteries”

ANOTHER FRANK TESTIMONIAL
TO RADIO’S GREATEST ECONOMY

Get The Free Booklet

“Like a fool I bought dry batteries at
11/- each and had no less than three in six
months. So I thought it was about time I
got the old Standard Battery' Working.”

B. W. H. (Gt. Yarmouth).
Straight from the shoulder comes this user’s
advice to vou. Instal the STANDARD PER-
MANENT H.T. BATTERY and you will save
money. No man writes a testimonial like this
without being sure. He knows “that ‘the
STANDARD battery gives better current
month after month, year after year, because
it recharges itself when the set is shut down.
A special adaptation of the famous Leclanché
principle, the STANDARD lasts indefinitely,
because the eventual replacement is merely
a matter of changing cartridges at 33d. each.
We sell direct and Guarantee your satisfac~
tion. Write for our interesting Free Booklet.
Write NOW and end once for all your wasteful
H.T. expenses. .
Model H.5

126 VOLT STANDARD .BATTERY

No. 3 size 84 cells, 12,500 milliamp capacity.

it 37/8 5/-

Price

or delivered on
15t payment of

STANDARD BATTERY Co., Dept. N.W.,"

184188 Shaftesbury Avenue, London, W.C.2

of

Wireless and .

advice—fit CLIX and. you'
troables caused through faulty -

THB HIRE PURCHASE SYSTEM
By a Solicitor

s
ver e o

N these days when there is hardly a firm
in the country which does not offer to
sell its goods on what is generally

known as the Hire Purchase System or |:

Instalment Plan, it is important that every-
one should have some idea as to what this
means and what rights and obligations the
purchaser is put under when entering into
such an agreement.

As a general rule, when the hire purchase
agreement is perused, it will be found to
be a hiring of the goods for a certain period
worked out upon the_prico of the goods
and the amount of periodical payments, an

it is not -until the last payment has been 4

made that there is an actual sale or agrec:
ment for sale. If a house werc the subject
of the agreement instead of a wireless sct
or whatever it may be, it wonld be a
tenaney with an option to pnrchase.

It will be scen, too, that practically all
thesc agreements contain a clause that the
goods can be returned, subject of coursc to
various provisions, at any time before the
payment of the last instalment, and although
this may be set out as an advantage—as it
undouhtedly may be in a great many cases
—it in fact assures that there has been no
actual sale, and that the goods belong to the
scller or hirer until the final payment, and do
not pass to the buyer, or more properly the

'| lessee, until that event happens. This

discloses a point which seems to be least
appreciated by those entcring into such
agreements, and onc .which they should
consider well. In most cases the actual
property or ownership in the goods does not
pass to the hire purchaser, if we may so
term him, on receipt of the goods, and so
they are not in the proper sense of the term
his to do what he likes with ; he holds them
in the same way that he would hold the
house he hires on a lease, so that, provided
he pays the rent and carries out the other
terms it contains, he can keep it during the
period of the lease and if it contains an
option to purchase, buy it in accordance
with the terms of the option.

Apart from the above there is usually
nothing in a hire purchasc agreement which
could not be freely appreciated and under-
stood by the prospective buyer; clauses
under which the hire purchaser has to in-
sure his set against fire, keep it in his own
possession and in good condltlon, are things
which every reasonable person would do
with regard to his own absolute property.

In fact, so long as the hire purchaser does
not undertake contingent liabilities which
may be difficult to meet, I feel that the hire
purchase system is one to be recommended,
the use and benefit of the goods is derived
immediately on the payment of the first
instalment, and often it is found to be an
advantage to allow investments to remain
undisturbed, and pay for the articles out of
income, since the additional cost is compara-
tively small.

The agreement should, of course, be very
closely perused, and if it affects a large sum
it would be a wise precaution to let one’s
solicitor look through it and approve it.
In most cases it will be found to be in simple
terms, and comparatively short, and the hire
purchaser, so long as he understands that
usually he will not be the * owner ” in the

_proper sense of the term in law, will in fact

have practically all the rights of an owner
over the goods in question, and need have no
hesitation in purchasing under this system.
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“ KONDUCTITE”

METALLIC PAPER
Easier to Use and Cheaper
- than Metal or Metal -Foil.

\J il l!ﬂ&"

For COVERING BASEBOARDS, BACKS

OF PANELS, LINING CABINETS and

ALL ELECTRO - STATIC SCREENING
AND EARTHING PURPOSES.

Applied with any ordinary adhesive in a few minutes.

ACCLAIMED BY ALL LEADING RADIO
JOURNALS AS FILLING A LONG-FELT WANT

SPECIFIED IN THE

“A.C. FURY FOUR
RADIO-GRAM "
PRICE per Sheet 20” by 30" 2/-

R Postage end Packing 6d. Exira,
THE CITY ACCUMULATOR Co., Ltd.,
4, Surrey Strect, Strand, W.C.2.

Offices and Works :—
7y Angel Courty 173, Strand, W.C.2.
‘phone :—Temple Bar 8620.

EASY TERMS oeover
DELIVERY
Any Amplion, Blue Spot, Baker, Celestion,
Epoch, Goodmans, Igranic, Lanchester,
Ormond, R. & A., Rola, Sonachorde, or W.B.
Moving Coil Speaker supplied promptly.

senp Ef= oney
and pay the balance by monthly instalments.

W.B. P.M.4 with transformer on page 1107,
cash price 42/- carriage paid, or 6{2 with
order and 8 monthly payments of 5/-.

AMPLION Pick-up with volume control on
page 17, cash price 25/- carriage paid or
3/6 with order and 6 monthly payments of 4/-.

No references. Entirely private and confi-
dential. Write for Catalogue and details to :
TURNADGE & PARTNERS, LTD.,
Ludgate House, Fieet Street, London, E.C.4.
Tetephone : Centra! 1903.

The Most Comprehensive Wireless Book

THE OUTLINE OF
WIRELESS

By RALPH STRANGER

At all Booksellers 2SI 8/6
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HUDDERSFIELD RADIO RESEARCH SOCIETY

The Huddersfield branch of the A.-A.R. and T.S.
visited the Manchester 8tudio on 8aturday, February 4,
for the performance of The Lancashire Muwmniners.
Everyone enjoyed the show, and a good deal of sur-
prise was shown by several members and friends at,
the method adopted by the artists. "It gave a very
interesting obj&ct lesson on the art of Broadeasting.
Another visit to Moorside Kdge Transmitting Station
Is to he arranged at an early date. These visits are not
confined to- members, and anyone i3 invited to
aceonipany the party, Further particulars from the
Secretary, J. Sutcliffe, 32, Mulberry Strect, Moldgreen,
Huddersfleld.

THE CATFORD AND DISTRICT RADIO AND TELE-

VISION SOCIETY

Members of the above socicty were eutertained to
a lecture by Mr. G, Parr on Thursday, Febrnary 2nd.
The lecturer chose as his subject °* Pentodes versus
Triodes,”” which could not fail to interest all radio
fans, The various points of interest were described
by means of lantern slides and diagrams, and in the
discussion that followed the speaker was never at a
loss to aunswer the various problemns put to him.
Full particulars from_the Hon, Secretary, Mr. H. W,
Floyd, 38, Como Road, Forest Hill, 8.K, 23,

WOODFORD, WANSTEAD AND DISTRICT RADIO

SOCIETY.

On Thursday, the 2nd inst.,, Dr. R. A, Fereday,
B.S¢. Radio G.6.F.Y., of Leytonstone, zave a talk to
the Leytonstone, Woodford and District Radlo
Nociety on the Latest short-wave circuits. Several of
the local amateur transinitters were present. Very
Jucid details were given by the lecturer of home-
made coile, and coils for short-wave guper-heterodynes.
The screened grid valve was said to be an excellent
detector for this kind of reception. A pre-stage of high
frequeney was strongly recommended. = Sowe details
were also given of the Stenode Receiver. which proved
aost interesting, Hon. Secretary, Mr. H. O. Crisp,
2, Ramsay Road, Forest Gate, E.7.

ILFORD AND DISTRICT RADIO SOCIETY

This society is enjoying a successful twel{th year of
working, and, of late, have had quite a nwmnber of
firat-class lectures and demonstrations at their weekly
meetings. On Janvary 26th Mr. H. L. Ranson
lectured on ** The measuring of the performance of

a receiver,” and described ihe procedure in the |

laboratory when testing a new receiver for selectivity,

sensitivity, and response. Then he demonstrated in |

a practical manner the points mentioned, and by means
‘of a valuable instrument from the laboratory, namely,
Standard Signal Gienerator, he tested an A.C. recefver
of commereial make, A curve was plotted on the
blackboard, and the members conld see both from this
and the meters, how the response of the receiver
‘ehanged with wayclength, and other couditions. The
ilecture and demonstration proved most popular with
‘the members. At the last meeting, which was a ** Prae-
tical Evening,”” the Soclety’s apparatus was given a
final run prior to being rebuilt immediately, and there
were visitors from the Croydon Radio Society present.

Details of the liford Society may be had from the

Hon. Sec.,, Mr. C. K. Largen, 16, Clements Road, |

Jlford.
SLADE RADIO

“ L.F. Amplification ’’ was the subject chosen by
Mr. A. F. Poynton for his lecture at the meeting of
the above socicty held recently, After describing how
an amplifying valve works, he went on to expliin
transformer coupling and how a transformer operates,
reactance of transformers, and how it i3 detcrmined.
Core materials and permeability were followed by
parallel, also resistance fed transformer coupling.
Resistance conpling and how it works followed, together
with details of values of reslstances and leaks, A few
words on transients came next, and this was fol-
lowed by choke coupling. Coming to the output valve,
a contrast was drawn between triodes and pentodes.
The push-pull method was described together with
quiescent push-pull, and also Class B amplification,
This conclnded a very interesting lecture, which was
closely followed by those present. Hon. Secretary,
119, laries Road, Gravelly Hill, Birmingham.

BRITISH EXPERIMENTAL SHORT-WAVE STATION

As most transmitting amateurs are probably aware.
the Radio Society of Great Britaln are now handling
their own members Q.8.1. cards only, and that all
applications in_ future from non-members of the
society for Q.8.L. cards should he made to the under-
signed, accompanicd with a stamped addressed
cnvelope, and not to the Radio Soclety of Great
Britain. All communications_should be sent to
P, Postlethwaite (G5KA), 41, Kinfauns Road, Good-
mayes, 1lford,
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with modern screened practice.
board or chassis mounting.
inductance values and competitive prices.

List No. MIDGET SCREENED HF.

lent results.
mH. Self capacity 3.5 mmF.

STANDARD SCREENED H.F. CHOKE
A splendid general-purpose component
for use with modern high efficiency valves.

HF.9

Tested inductance 250,000 mH.
capacity 2.5 mmkF,
EFFICIENT HJF.

from 100 to 2,500 metres.

Registered Design No. 77389.
T HIS season’s outstanding range, all conforming fully
Designed fo:
Note particularly th2

CHOKE
HF.8§ Small and neat, can be incorporated in

the smallest receivers and will give excel-
Tested inductance 198,000

SUPER CHOKE
H.F.10 An unparalleled performance. Straight line
Tested induc-
tance 500,000 mH. Self capacity 1.5 mmF.

Send for latest 80-PAGE CATALOGUE “N.”

base-
high

Price T

2/-
3/6
5/6

Self

 This is

On account of its sensitivity and
wide range of volume control the
Amplion Pick-up has been chosen
by the designers of the Fury Four
as being the very best possible
form of Gramophone reproduction.
Cet yours to-day.

Fury Four

the Pick-up
for the

| HAVE YOU HEARD THE AMPLION |
M.C. 22 PERM-MAG MOVING COIL
| SPEAKER?

PLIoN

AMPLION (1932), LTD., 82/84, ROSOMAN ST., LONDON, E.C.1,
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PICTURE RAIL INSULATORS
THE erection of an indoor aerlal is not always the
simple propositlon which it at first appears.
The wire may, of course, be simply laid on the picture
rail, or may even be tacked to the wall. It is always
advisable, however, to keep the wire away from the
walls, and theoretically it should not be nearer to the
wall than 12ins. This would, of course, look a little
unsightly.,  Messrs, Bulgin have produced a neat
insulator which greatly facilitates the erection of .the
indoor aerial, and incidentally requires no tools
whatsoever to erect it. It consists, in effect, of the
upper part of an ordinary pieture hook of the type
which hooks over the picture rail. Attached to the
upper part of this is a bakelite rod a few-inches long,
at the end of which is fitted a small spring clip. By
hooking these fixtures on the picture rafl at suitable
intervals, the wire Is held neatly in place, and is

attached to the insulator by pressing down the spring,

dropping the wire in the slot, and then releasing the
spring. It Is thus firmly held. The insulators are 9d.
each,

ANTI-BREAK THROUGH CHOKE
:A VERY common fault which most listencrs experi-

cnce, is the tuning-in of medium-wave stations
at the lower end of the scale when the receiver is
switched over to the long waves. With some types of
dual range coll it is, in fact, impossible to usc the first
50 degrees of the scale on the long waves owing to this
nuisance. A very simple remedy, however, is the
inclusion of a specidl choke In the aerial lcad, between
the aerial and the tapping on the tuning coil used for
long waves. The Inductance should be round about
800 to 1,000 microhenries, and a very neat commereial
form of this choke is manufactured by Messrs. Lissen.,
This is called the Lissen Anti-Break Through Choke and
sells at 49. It is simple to fit, belng simply joined up as
mentioned above, and the only point to bear in mind,
is to include an ordinary On-Off switch across the
choke 80 that it may be short-cireuited when listening
on the medium waves. It proved -most effective when

tried onfive different makes-of commereial dual-range -

coil, which otherwise gave poor results on the long
waves owing to this trouble. In appearance it Is exaetly
the same as the standard Lissen choke and takes up
practically no room on the baseboard.

IGRANIC VOLUME CONTROL
IRE wound volume controls of the order of 50,000
ohms require very careful bandling, owing to
the fineness of the wire used for the resistance element.
In addition, adequate ventilation is also neeessary to
prevent over-heating., The design of such a control is
not, therefore, very simple, as the provision of ventila-
tion generally precludes enclosing the element in a ease,
and this leaves an unprotected winding. Messrs, Igranic
have produced a control in which both features are pro-
vided forin a simple manner. The element is wound in
the customary manner on a flat strip, and this is curved
to fit inside a -substantial bakelite casc. Distance
picces prevent it from coming infto contact with the
sides of the case. To keep dust, etc., away from the
mog'ing arm, a cover is provided for closing in the
bottom of the case, but this Is liberally provided: with
holes so that there is perfect ventilation to the inside
of-the cuse. -The component {8 rated at 3 watts and wiil
therefore prove very useful for a number of purposes,
1t-is~obtainable in values from 1,000-to-50,000 ohms
and costs 5s. 6d, Itisa worou;zbfy sonnd component.

MOUNT EVEREST EXPEDITION

AMONGST the many appliances earefully sclected
by the Mount Everest Expedition it is significant

that Sicmen’s Fall O'Power Batteries, etc., have been

chosen for the transmitting and receiving apparatus.

Theke batteries have been specially packed to suit the

particularly rigorous conditions of transport.

A general description of the duties of the various
batteries supplied for the purpose will, no doubt, be
of great interest to our readers.

Regarding the climbing expedition the batterles
are divided .into three groups indicated below :—
Darjeeling. Installation at Approvimately 8,000ft.
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This is the main base from which the Extpedltlon
will keep in touch with the outer world, particularly
for meteorological reasons. The apparatus here requires
a 200-volt H.T. battery capable of an output of
25 milliamps. For this Super Radio Fyll O’Power H.T.

-batteries, size V.6, 50-volt units, have been supplied.

In addition, a 70-volt battery for balancing work in the
transmission apparatus is used which requires a very
small current of about 0.6 mililamperes. and for this
duty Standard capacity Full O'Power H.T. batterics,
size H.2, are to be tsed.
Base Camp (Everest) at Approzimately 16,0001,

This installation is situated at the foot of the
Rongbuk Glacier, and will have to work back.to
Darjeeling and forward to Camp 3. At thls camp there
will be three Full O'Power H.T. batteries ng follows :—

1 of 150 volts to supply a current of 15 milliamps.

1,20 ,, 4, 5 % o, 220

B 1G0M e e skl Nt 10 O

For these batterics the Super Radio Full O’Power
batteries, size V.0- 60-volt units, arc to be employed ;
these are packed in boxes not exceeding 40lbs. gross
weight each.

Camp 3. At Approximately 21,0001t

This Camp i3 at the head of the Rongbuk Glacler
and in the immediate vicinity of the final climbing
operations. The conditions here are extremely difficult,
and the temperature is likely to go down as low hs 24
degrees F. below:Zero. --At this camp-the question of
weleht is of the greatest importance as the maximum
weight per package can only be 30ibs. The L.T. filament
circuits require a current of 0.6 amperes at 2 volts,
and for this duty large Siemen’s Inert Cells are supplied,
and these need only be energised when the installation
is set #p. The H.T. batteries will be of 150 volts
capable of a current discharge of 30 milliamps, and as
weight is such an important factor the * Power '’
type Full O’Power batteries, size V.5 (45-volt units),
are to be used for this purpose, These batteries have
round. cells as compared with the square cells of greater
weight in the Super Radio batteries mentioned above.
For this installation also 9-volt Grid Bias Full O'Power
batteries, size G.2, are being taken. The installation
at this Camp is required for reporting back to the
Base Camp.

NEW LEWCOS POTENTIOMETER

THE Lewcos potentiometers are now well known to
constructors, and have, in fact, been used exten-

sively in the receivers produced by us. The latest type

to be produced is a most interesting item, being, in

fact, the only one of its typc on the market. This is a .

wire-wound potentiometer with a value of 500,000
ohms (half a megohm), and will prove most valuable
to set designers. Hitherto, it has not been possible to
obtain this value of potentiometer with a wire wound
clement, and consequently there has existed some

difficulty in fitting a contro! of this value where a eertain
amount. of current has to be passed, The difficalty, of
course, in building a wire-wound resistance of this value,
is in accommodating the large amount of wire which is
necessary, and the manufacturers havé overcome this

in a novetway. The
element is wound
with fine wire round
a core of - thick
cotton, very much
tike an ordinary
apaghetti resistance;
When the element
has been compléted.
it is “wound ‘round
and round a wide flat
strip of paxolin, and
the winding can, in
fact, just be'seen at
the topof the iflastra.
tion herewith. With
the ingenious Lewcos
swash-plate method
of tapping there is
obsolutely no wear
on the thin wire, and
it has therefore made
practicable this type-
of resistance, . The
movement. is delight-

The new Lewcos potentiometer.
fully velvety and the control works admirably in circuits

where-this value of resistance is required.
T.C.C. SUB-DIVIDED CONDENSER BLOCKS
LL-MAINS units require two or mote fixed con-
densers for smoothing purposes, and practically
without cxception one terminal of each condenser is
joined to H.T. —. €Consequently when using ordinary
condensers In & maius unit, one of the first jobs is to
Jjoin up one terminal of each condenser with a long lead,
and then nttach this to HT. — To save the con-
structor this little operation the condenser manufuc-
turers have introduced what are known as * condenser
blocks,’” which are nothing more nor less than a number
of separate condensers housed in one case, with onc
common terminal joined inside to one terminal of each
condenser. This terminal is marked — on the case, and
the remaining side of each condenser is taken to a
separate terminal appropriately marked. The illustra-
tion below shows three of the new blocks introduced
by the T.C.C. people, and these are the R.M.12, the
125 and the 87A/02. The first named Is the large block
on the left, and this contains two 4 mfd. and two 2 mfd.
condensers of the 500 volt D.C. test type. The complete
block only measures roughly 4 by 3 inches, and is
just over 2ins. high. so that it takes up much’ less
room than the separate condensers would. The type
125 is on the right, and congists of two .2 condensers
joined in serfes so as to provide a total capacity of ;1
plus .1, ~This novel method of building up the required
value has been adopted to prevent ionisation when used
on raw A.C., and the condenser is intended primarily
for curing modulation hum in mains sets, Althouzh,
therefore, apparently two c 8 joined together,
this block actually comsists of four eondensers in series,
The remaining medel 1% a sinall-.01 plus .01 of the 1000,
volt D.C. test type. This costs 25, 6d. and the 125 model
costs 4s. 6d.  The large block is naturaHy expensive, but
although it costs 173.64., it works out cheaper than tli¢
separate items, and is easier to wire into circult.

The New T.C.C. con-

densers.



SPECIAL NOTE

We wish {0 draw the reader’s attention to tho
fuct that the Queries Service Is intended only
for the solution of problems or difficulties
arlsing from the construction of receivers
described in our pages, from articles appearing
in our pages, or on gencral ‘wireless matters.
We regret that we eannot, for obvious reasons—

(1) Supply ecircuit diagrams of. compicte
multi-valve recelvers..- . )

(2) Suggest alterations or modifications of
receivers described in “eour . contcm-
poraries,

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone,

Please note also, that all sketches and drawings

which'are scnt to ug, should bear the name
and address of the sender.
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FUSES FOR MAINS USE
*¢ As I am building a mains set for use on D.C. mains,
-1 wish to incorporate fuses to avoid-damage to the
house wiring. Can you tell me where to put these fuses
so that theg will not interfere with the supply of voitage
to the set ? I suppose I could use ordinary tuse wire as
sold at any electricians, and to avoid fire perhaps |
could fit a small asbestos holder, or strip of that material
round the fuse wire. What rating should | use for the
wire, 5 amp, or more ? ""—(N. B. P,, Enfield,)

It i3 quite true that ordinary fuse wire conld be used,
with a backing of asbestos, but a much more satis-
facborY job could be made if yon purchase one of the
special holders and fuse assemblies made by Belling-
Lee or Bulgin. A fuse in cach mains lead should be
used, and twin fuse-holders are obtainable Quite
cheaply, with readily-replaceable cartridge type fuscs.
These camponents only cost about 8., and will prove
wmuch more gatlsfactory than your other suggestion.

AUTOMATIC GRID BIAS

% am fitting my pentcde output valve with an auto-
matic bias arrangement. The method | faveur is to put
a resistance in the cathode lead of the pentode, with a
large capacity fixed condenser shunted across it. The
only snag is that 1 am not sure of the value of the
resistance. How can I work out the right value,
please ? ’—(7. 8. N. S., Harrow.)

We do not know, of course, how yonr cireuit is made
up, and cannot say whether there are any snags to
your arrangement., However, if you have satisfied
yourself on this -arrangement all that is necessary is
to total together the anode current and the auxillary
grid current of the pentode, and divide the answer,
expressed as the decimal fraction of an ampére, into
the volmﬁf reqaired -for the grid bias. The answer
will ba the value of résistance required in ohme.
If it should work out to_some odd valne, use the
nearest comniercial value, erring on the side of over-
biasing rather than under-biising.
DETECTION-QUERY:

) < After studying the various articles on detection’

which have been published in your paper from time to
time | am undecided what to do with my new receivez,
at present im course of construction. From what ]
can see there are .four. methods, i
bend, power grid, and the diode,
excellent, according to your articles, but as 1 want
the best, what must 1 use ? The sat is to b2 a mains-
operated one, four valves in all, two H.F, stages,”’—
(A.L.A.S,, snemeld.g

It is quite true that each of the methods of detection
vou refer to are good, bat it should not be difficult to
decide on the method you must use in your set. The
diode gives no amplification, but: rectifies only. Where
« large number of stations aro wanted, you cannot,
therefore, afford to waste one valve.” This rules out tho
diode. Anodc bend detection I8 quite good from some
points of view and may, therefore, he left In the
runnipg for the moment, The grid leak will be céusitive,

grid leak, anode

All o! these are-
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but will not provide the quality of which the power
grid method is capable, provided you have suflicient
H.T. available, Power grid is better than anode hend
asit will provide greater sensitivity with better quality.
This, therefore, leaves you to choose between power
grid or anode bend, and as the number of stations
which you can hear is no doubt your principal coun-
sideration, we should recommend power grid.

.VALVE OR METAL RECTIFIER

‘“|s there any advantage to be gained by using a
valve ractifier in place of the metal rectifier 7 I notice
the majority of the receivers made by one big firm all
use’ the metal form of mains rectifier, whilst another
firm uses always a valve. Is there much difference
between them ?7,”'—(W. S. D., Camden Town.)

The principal differcnec between these two forms of
rectification is that the valve may get broken, and in
any case requires replacement some time or other,
The metal rectifier is unbreakable (or nearly so), and
does not wear out. On the other hand, the valve is
cheaper, and will give a greater current output for a

ven size. The valve, in the larzer ratings, gets hot,

ut the metal rectifier keeps cool. The valve takes up
very Httle space, whilst the metal reetifler #3' rather
bulky. It i3, therefore, rather a case of swings and
roundabouts, and the choice must thgrefore- be left
to your own prefercnce. i

JOINING LEADS

*‘ When wirng up a set'! notice thal the pian often
shows a wire coming straight away from another wire,
either at an angle or straight out. Is this necessary ?
As the wireless waves travel along the wire surely there
is no need to join it on, hut could not a lead be taken
from the same terminal and one wire run one way
and the other wire run the other way 2’

You are guite right in your idea, there Is no need
to join two wires which come from the same point.

DATA SHEET No. 23

Cut this out each week and paste it
in a notebook.

FIXED CONDENSER VALUES

Purpose I Yalue.
Series Aerial condenser | 00005 to .0003 mfils.
Band Pass Coupling .01 to .05 mfds.
H. F, Decoupling 1 to 1 mfds.
H, ¥, Coupling . 0001 to .0005 mifds.
Grid rectificution ;1. <0001 to .0003 infds.
LY. Céupling. 1 to 2 mfds
L.F. Decgupling' X to 4 mfls.
Penitode tone control | .01  to.1  mfds

R I T "

TUsuilly, -however, this I3 done tn a diagram in order
that the wiring may. be shown In a clear, systematic
manner. If all wires coming from one. point were
taken from that point; and run in different directions,
thic plap wonld be confusing, so that by taking one wire
.only from that poinf, and then showing all other
leads as branches frem that one.wire, the wiring can
" be kept clear and more regular in its spacing.

YOLUME CONTROL. 2

1 am going to purchase a differantial condenser
to connect across my aerial coil for volume control,
as referred to in one of your articles. 1 am not certain,
however, whether 1 should have a bakelite dielectric
or air dielectric condenser for the purpose. Which s
correct ? "—(Y. G., Worthing.

As the condenscr is to be Joined across'the acrial
coll you must introduce the least pcssible losses so
ag not to waste signal strength unnecessarily. There-

fore, an air dielectric condenser is indicated. You may
find tHat on the majority of stations there is no audibie

v The coupon on this
page must be attached
to every query.
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difference, but on general principles, the alr dielectric
is to be preferred.

TESTING HOME-MADE MAINS TRANSFORMER

“4 have made up the mains-transformer recently
described in your pages, but would like {o ha cortain
that the heater winding is in order. [ have adhered
to your figures for the other windings, but owing to
the fact that | did not"have enough of the gauge of wire
you specified, 1 used some other wire and tried to
compensate for the différence in the gauge. What is
the best way of tosting the winding to see if | am getting
more than 4 volts ? I have not got a voltmeter, only
;sr:;lll milliammeter reading up to 10 mjA.""—(G. Y;,

ork).

There is quite a simple way of testing your winding,
in conjuncion with your ‘milliammeter. Join this
in the anode circuit of the L.F. valve of your sct
(providing it does not pass more than 10 mjA), ‘and
join an ordinary 4-volt accumulator to your valve.
Note the current given when the H.T. from the
eliminator js applied. Now reinove the accamulator
aod join the heaters to the winding on the transformer
aml switch on. If the eurrent is not so great, then
you are not getting 4 volts, and vice rersa.

REPAIRING PHONE CORDS .

*“1 have a rather old set of ons-valye type, with a
pair of headphones. This is installed for my aged
mother. Recently the leads of the phones broke and
have spent many hours trying to solder them. I do
rot scem to be able to join them at all, and yet they lock
as though they are only ordinary copper. Can you
suggest how to earry out this operation, please ? ’'—
(A. M., East Finchiey). a

The phone cords are nsually made of a tinsel material,
and this burns beforc satisfactorily soldering. . The
hest way to earry out the repair is to lap the bared
tinsel, and then to bind it tightly with thin wire.
By lapping the ends back over the binding and again
Linding on top of this, it will be found impossible to
pull the joint apart. New leads are obtainable quite
cheaply from any good radio shop, #0 you may find this
betu!:r than wasting your time in carryiog out the
repalr, 3

COMPLETE BREAKDOWN

“ Will you piease give me some Information as to
what is wrong with my portable wireless set ? The
H.T. battery and grid bias are up to scratch. The loud-
speaker and aerial- also acpear te be quitz all right.
But when the set is switched on not a seund can be
sot.""—(8. C., Hereford).

We regret that we cannot. definitely diagnose the
trouble from tbe available information, but if you
have ascertained that the batteries arc in good con-
ditlon, and that there are no disconnected leads in
the receiver, you wilt probably find that one of your
valves is defective.

INSUFFICIENT REACTION

“ By reading your paper and seelng the good advice
you have ziven I wondar if you can enlighten me on
this little subject. My set is an.S.G. Det-L.F, [ can
got all statiens perfect up to about 60 on the dials.
RAs North Regional and Radio-Faris come above these
numbers it is rather annoving. it is the same on
long- and short-wave lengths : the dials read up fo
100, akove 60 you can get the stations, but very faintly.
As soon as U increase the volume it screcches and
whisties awtully.”’—(R, G., Papworth).

The lack of scnsitivity above 60 degrees on the dial
13 probably due to insufliclent reaction, and may be
catsed- by low detector or S.G. H.T. voltago, or a
defective intervalve coil. The coil, H.T, battery, and
detector valve should be tested by one of the many
methods which have been dcseribed in recent issucs
of PRACTIOAL WIRELESS.
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To save readers trouble, we undertale to send cn
catalogues of any of our advertisers. Merely state, on
u posteard, the names of the firms from whom you
require calalom:n, and address it to “Cataloauc i

PRACTICAL WIRELESS, Geo. Newnes 8/11,
Southampton St., Strand, London. W.C. Where
advertisers make a charae. or require poﬂtane this
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EELEX SHORT-WAVE CONVERTERS

J. BASTIOK & SONS have regently put on the
«  market o complete range of new Short Wave
Converters known as tho “ DupIE\ and we have just
received a handy instruetion book concerning these
units. With one of thesc converters an ordumrv set is
quickly transformed into an efficient short-wave
receiver. A popular model, which retails at 52s. 6d.,
has a range of 15 to GO metres and is housed in n neat
cabinet. of small dimensions, the front of which carries
the tuning condenser dial, reaction, and switch.

Cénnecting leads for connectmg to H.T. and L.T. are |

taken from the back of the cabinet. For the benefit
of home constructors who prefer to incorporate a short-
wave unlt in the cabinet housing thefr breadeast set,
Messrs, Bastick supply a converter in compact- ~chassis
form. Either single or two-valve modecls are avallable.
Ali readers interested in short-wave reception should
obtain a copy of this Interesting book. The nddress is
Eelex House, 118, Bunhill Row, London, E.C. 1.

W.B. SPEAKERS
IN a new folder we have just received from Whiteley
Electrical Radio Co., Ltd., particulars are given
of a useful range of thelr ‘well-known moving-coll
speakers. The cxcellent results obtained from these
speakers Is largely duc to the unique °* Mansfleld *’
magnetic system, developed by Messrs. Whiteley, which
resuits in Lr'cuocr power from a smaller mnguct A
popular model (P.M.5), which is priced at 27s. 6d..
complete with tapped output transformer, will work
from a small set, yet will handle volume more than
enough for'a large room. Two other permanent magnet
models listed, the P.M.1 and P.M.2, priced respectively
at £6 and gy 6s., complete with tapped output trans-
formers, embodv all the essentials. of first-elass
epeakers. A new cnerglsed model (E.M.1) is-also ljsted
for working on D.C. suppiyv. SeVeral speakers housed
in attractive eabinels, either of polished oak or walnut,
are also, shown, m;zethnr with a range of WE valve
holders aind switches. A copy of this folder can be had
%3 gp;licaﬂon. The address is 109, Kingsway, London,

BELLING-LEE PRODUCTS ]

O small booklets are to hand from Belling-Tee,

Litd., one dealing with their well-known terminals
and connectors and the other with the Belling-Lee
% Unit ** Pick-up. Full instructions for mounting and
working this high-class component are given in the
booklet, n copy of which can be obtained from the
above firm at Cambridgo Arterial Road, Enfleld,
Middlesex.

R00DMANS’ LOUD-SPEAKERS

ESSRS. GOODMANS have just fssued an attrac-
- tive folder giving a particularly uscful range
uf their [wrm:menbma nét moving-coil speakers.
Ileading the range s the * Dreadnought > P.M. Moving- _
Coil Speaker, housed in a polished walnut cabinet_of
modern desfgn. A eobalt steel magnet of special design
gives an intense flux density, and a specially treated
** Veratone ** cone is cmploéyed which ensures maximnm
sensitivity. The price this speaker, including a
universal output transformer, is 50s. 64. The chassis
alone, with transformer, is priced at 39s. 6d., complete
with anxiliary bafile. The * Renown,” another per-
manent magnet M.C. speaker, constructed on similar
Hnes, is priced at 27s. 6d. as a chassis model, or 42s, 0d.
honsed in an attractive cabinet, Also inelnded in the
list 1s the ‘ Sandringham *’ Cone Speaker, fitted with
Goodmans’ 4-pole balanced armature nnit. This model,
housed in a well finished, polished oak cabinet, sells
at the very moderate price of 25s. 0d. .
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r Broadcast, Query Corner !
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UXDER the nbove title, with the assistance of a
recognized autharity on foreign broadeasting matters
and a regalar contributor to wireless publications both
at home and abroad, we have inaugurated this special
ldentification \crvlce. which should prove of great
assistance to our readers. When tuning in well-
known statlons it happens frequently that listencrs
plek up wireless transmissions of which they fail to
recognize the origin. It is to solve these little prob-
len(xls that the Broadcast Query Scrcice has been organ
ize

In order that a careful search may be made j¢ is
essential that certain data should be supplied to the
best of the inquirer's ability and knowledge: When
sending such queries to the Editor the following rules
should be followed :—

1. Write legibly, in ink. Give your full name and
address.

2. State type of receiver used, and whether trans-
mission was heard on headphones or on loud-speaker.

3. State approximate wavelength or frequency to
which receiver was tunéd, or, alternatively; state
betiween which two stations (of which you have the
condenser readings) the transmission was picked up.

4. Give date and time when broadeast was heard.
Do not forget to add whether a.m. or p.sn.

5. Give details of programme received, and, if vou
can, some indication regarding the language, if heard.

G. State whether and what eall was given and/or
kind of interval signal (wetronome, mmsical box,
bells, ete.) between items.

7. To facilitate publication of replieg,
nem-de-plume to your inquiry.

Replies to Broadcast Queties

PTaTIERCE (Glasgow): (1) Details arc too vague;
the jetters picked up nced not bBe the eall—as they
stand they cannot be traced ; (2) Amateur Experimental
transmitter in 40 m. band ; GOUH is the call sign of
H. E. Smith, * Arawa,”” Granville Road, Limpsfield,
Surrey ; (3) Yes, all amateur experimental transmitters
are pleased to receive reports on their transmissions ;
G5BK is the call sign of W. Brown, 52, Winstonian
Road, Cheltenham (Glos.). ONE LUNGER (Enfield) :
Details far too vague to trace transmitter, but we
suggest you heard a gramophone broadeast by an
amateur in the 40 m. band. BRS '1038 (Herne
Bay) : WSXK, Saxonburg relaying KDKA on 48.86 m.
Tlu.\'sm'r'x‘m(‘. SEARCHER (E.l7): Gorman relay of
talk from Washington, U.8.A., relaycd through
Derlin and heard through Muhlncl\er Hamburg,
or Leipzig. Auw1o (Portsmouth) : {L) Moscow (RW aO),
50 m. (6,000 ke¢/s); (2) WSXK, East Pittsburgh on
48.86 m. (6,140 kc/S), (&) W3XAL Boundbrool,
N.J., on 49.18 m. (6,100 ke/fs) ; (4) BAR-\ Las Palmas
on 48 m. (6,250 kefs) ; () Possibly q“arler harmonic
of Radio Normandie (Fémmp), namely, 55.6 m.);
(6) Harmonic of Poste Parisicn, possnblv on 41 m.;
(7) GOKZ, experimental transmitter, Yeith; G6SE,
Edinburgh ; G2KU, Malton, Yorl\s, GOCB cannot,
trace ; write to the Radio Society of Great’ Britain,
63, Vietoria Street; London, 8.W.1, These are ail in
the 40 m. band, namely, on channels between 41.1 m. !
(7,300 ke/s) and 42.9 m, (7,000 ke/s), CoNTACT (Peter- |
head) : (1) Cannot trace call ; write to Radio Soclety
of Great Britain, 53, Vwbonu Street, London, 8.W.1;
(2) G6XIR is the call sign of W. D. Kenller, 21, Newton
Way, Cambridge Road, Upper Edmonbou, N.18, .
London ; (3) G2CW is the call sign of G. anplsley .
Stoneaston Park, Bath (Somerset). CoUroN (I_nver-
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70 YOUR SET ?
> NO MAINS NEEDED !
KNDB FOR SETTING MANDS ’°£ KEEPS CORRECT TIME }
U-SHAPED BARY BATTERY NO WINDING ! ‘
Works off small battery Jasting 12 months, or ean
be plugged into G.B. battery without affecting recep-
tion. TUses practically no currcnt. Fits into hole
Siin. dla. in any panel up to in. thick. Easy to
ﬁx—no Berews  required.. nl
&n, from front of panel to back
of case. S\\lss mo\ement Hands
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td.
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THE NEW BAFFLE

100% better than ordmary baffle. the ldeal size
2 X 2, as teste y Wireless Press, 3/- each,
Carriage Paid. « Easily cut te fit your Cabinet.
insulate the vxbrahon Money back Guarantece.
Let your speaker do its stuff.
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7 DAYS’ FREE TRIAL
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‘Fone brings a flne thrill,
{Ladio-Press, 8.8.0., 3,000 clicitele)
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(P.R). Albion Road, Bexieyheath

nool} : Your detalls arc too vague to trace tra
dcﬂnltely according to c.xlcu.ldtlon, the wavelength,
would be ronghly 465 m.; poseibly Langenberg
(gramophone records). C. BULL (Sheflield) : (a) GELF
is the call sign of J. H. Goodcliffe, 97, Sheaf Gardens,

Shefhield ; (5) GSHK is the call of N, 8. Beckett, 148,

Redmire Road Lodgé Moor, Shefficld; () cannot
trace in published lis ; i wrlte to Radio Societv of
Great Pritain, 53, Victoria Street, London,. 8.

(d) cannot trace in list : to ascertain identity \\ute
to Asoelacion EAR, Mejxa Lequeriea 4, Madrid, Spain.

STATION (\’\ oolston) PPU TRio de Janeiro (Brale), on
15.576 PJ S.E7: Cork

7/6 A C BATTERY CHARGER. 7,6

Tantalum, 1/3, Bell Transformer 4/6, other
parts 1/9. New Readers send for full par-
ticulars. MAINS TRANSFORMERS and
CHOKES. 135v. 100 M/A, for H.T.7, 12/6;
. 200 M/A, 15/-; 300v. 550 M/A, for
H.T.11, with 4dv. 4 amps, O.T., 25/-; 201.
15 M/A. choke, 3/6; 3C 1490 M/A 8/6 All
types \Vestinghouse Rectifiers in stock.
FROST RADIO Co., 21, Red Lion St.,
tondon, E.C.1.
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OF PARTICULAR

INTEREST TO

ELECTRICAL ENGINEERS & CONTRACTORS

A MAGAZINE
F ELECTRICAL
PROGRESS

As a keen Radio enthusiast, you naturally keep yourself posted in all
the latest developments of this new and fascinating branch of Electrical

Science.

But, as you are doubtless aware, equal progress is being ‘made in other
departments of Electrical Science' and its application to modern life.
You should, therefore, read the PRACTICAL ELECTRICAL
ENGINEER, for it is the purpose of this Magazine to record and explain,
by means of illustrated articles written by leading Engineers, the latest
developments taking place in every branch of Electrical Engineering.

A glance through the Contents of the current issue will show you the
wide field covered by this live, new monthly. Get a copy to-day and

judge for yéurself its supreme value to all interested in Electrical Progress.

Obtainable at all Newsagen:s and Bookstalls,
M-, or by post’ /3, fiom the Publishers,
George Newmes, Lid., 8-11, Souwthampton
Strect, Strand, London, W.C.2,

R

IN THE
MARCH NUMBER,

POWER GENERATION AND DIS-
TRIBUTION IN STOCEBOLM, Ly
A. T. Dover, M.LLE.E. An exclusive
article dealing with the water and
steam power gencrating stations and
the high-tension  distribution which
offer many interesting features to
cleetrical engincers in this country.

FAULT LOCATION 'IN POWER
CABLES, by C. Grover, AM.1.EE.
An invaluable article to every mains
and distribution engineer. -Practical
methods clearly explained.

USEFUL DATA FOR LIGHBTING
ENGINEERS, by 1. H. Howell. A
convenicnt collection of useful facts for

ready reference.

THE McCOLL PROTECTIVE SYSTEM
IN PRACTICE, hy H. W. Richardson,
M.EE.E. Explaining how this well-
known system is used for protecting
Generators, Transformers and Cables,

PRACTICAL APPLICATIONS OF THE
PHOTO-ELECTRIC CELL. A collection
of wiring diagrams and data, showing
how Photo-Electric Cells are being
used in various industries to-day.

USEFUL HOUSE-WIRING CIRCUITS,
Deals with Lighting, Bell and Tele-
phone installations.

A NEW EPOCH 1N ELECTRIC LIGHT-

ING. An intensedy inleresting article

which will give every electrical man
food for thought.

G22, Nzwnes, L,
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Write for the new series ofl leaflets
describing .the complete range .of

Lewcos World-famous "I Radio . . : N ;
Components. A : ; 3

.

Brilliant in design and performance,
the two Lewcos. precision-made com-
ponents illustrated—the Super  HF.
Choke (Price 6’-)and the Potentiometer
4Price 3/- to 8/-)-are fine examples
of the high quality and reliabiiity of
all Lewcos Radio Units. 4

Descriptive . of these components
illustrated Refs. W78 and W79 are
{included in the series now available.

T -

RADIO COMPONENTS
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