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COLVERN K

TYPE

COILS

> LA “let Colvern
Coils and you fit the best

The constructor who builds for efficiency . . . .
reliability . . : . and maximum performance
always uses COLVERN COILS . . - . they are
his guarantee that his receiver will give
maximum performance . - . .

@ You can build the “Fury Four” with Colvern
“K"” Type Coils. Comprising:—2—KGO and
1-KCR ganged and mounted on an aluminium
base 2876 per set.

® All Colvern “K” Type Coils are accurately
matched and fitted with gold-silver swiich
contacts.

Send for the Colvern Book R.L.10.

COLVERN

LIMITED

PRACTICAL_ WIRELESS

MAWNEYS RD. ROMFORD
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AMAZINC BARCAIN

1933 BROWN P.M. MOVING
COIL UNIT & CHASSIS /&

’LV
LIST OUR 32,6

PRICE PRICE

Hereis a not-to-be-missed apportunity of obtaining
a really first-class PERMANENT MAGNET
MOVING COIL Speaker at a greatly reduced
price.  This entirely -new |933KBROWN Unit
and Chassis, with tapped TRANSFORMER, is a
bargain that will instantly appeal to the home con-
structor. It is highly suitable to work with any
Set, from 2 valves upwards, giving deep, rich
tone and wonderful volume without distortion.

HAVE 7 DAYS' TRIAL

Send only 2s, 6d. deposit and try it for 7 days.
If satisfied pay further 5s. at once, then complete
purchase 6 monthly payments of 5s. (Cash in
7 days, 32s.6d.). Fitted complete on B:fflc Board
12ins, high, 12ins. widz, 4lins. deep.

This superb Brown Moving Cpil Unit is alsa obtainable fitted into a mest

kandsome WALNUT CABINET of modera design ; height 13ins., breadth 13§ins..

depth 6lina’ - List Price £3 19 8- OUR ERICE 39/6. Bend only 2s. 6d. far
7 days' trial, if satisfied, pay further 2s. 6d. at ende, then 8 monthly payments of
5s. 0d. (Cash in 7 days, 39s. 6ck). Limited nnmber only, “SBend at once!

SWITCH. OFF YOUR SET
FROM ANY ROOM .. o,

| WATES DISTANCE SWITCH—a neat, simple apd
safe device which is easily iustalied. 12for Battery
or Malns set, SEND ONLY 1/- for 7 days® trial,
halance (if satisfied), by 4 monthiy payments of
23, 6d. (Cash 9/6). If for H. T. Rlim!ipator set,
send 1s. 6d. for 7 days’ trial, balance {if salfzfied)
by 3 monthly payments of 2, 61 (Cash 12/6).
With simpie aud canpete jnstructions.-

. 4

E. J. HERAUD, Ltd., Dept. P.15, Mumber One, EDMONTON, LONDON, N.18
Branches : 78/82, Fore St., Edmonton ; 77, West Green Rd., Tottenhan: ;
34, St. James St., Walthamstow ; and 139, Hertford Rd., Enfield ‘Wash,

|
!
!
|

PREH
POTENTIOMETERS
MEET EVERY KNOWN NEED

The new range of variable resistances have been designed to meet the
demand for a component with a particularly silent and smooth movement.
The curve of the potentiometer is arranged * straight line,” which gives a
straight line ratioc between angular movement and resistance variation.
The resistances can be supplied with * straight line ™ or logarithmic curves
according o requirements. 1
In resistances of a value more than 50,000 ohms, the guarenteed tolerances
are—15 per cent. and 430 per cent. of the rated values. lm the case of low
value resistances the corresponding guaranteed tolerances are+or==10
per cent,

These components- are also supplied with a combined switch, making an
extremely neat and robust unit. e switch has a quick make and break
movement and will handle 1.2 amperes at 250 volts without creing.

Prices for your special
requirements on application

POTENTIOMETERS

AND RHEOSTATS
Preh Manufacturing Co., Ltd.,

Broadwater Road, Wehvyn Garden City.
Manufacturers and Wholesalers only supplied.

Harwell Ltd., The Session: House

Sole "Sales Organization: y
_Phone : Clerkenwell 6905-6, °

- Clerkenwell Green, E.C.1.
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THESE ARE THE PARTS YOU #UST
USE TO QUALIFY FOR Mr. F.-J.
CAMM’S PERSONAL GUARANTEE

£
1 LISSEN three gang coi! Unit LN.5162 ,. 1
1 LISSEN 2 megohm Grid Leak with wire ends
1 LOTUS two-gang .0005 condenser with disc
drive Type PC.2 ..
1 LOTUS .0065 condenser type P. C1 with
disc drive
1 TELSEN .0003 dxﬂerentxal "reaction con-
denser W.
1 TELSEN Pentode Out sut choke (TypeW 7")
8 ERIE Rcsxstances (B 100,000, (2) 30,
(1) 4) 1,000 ohms. 1 Watt Type
1 BULGIN Fuse and older Type F.6 .
11 BULGIN S.G. choke, H.F .4 . .
1 WEARITE three poxnt Swltch GWE o
1 WEARITE S.G. H.T. Choke, typc HFPA
1 PETO SCOTT Standard screened HF choke
2 DUBILIER .14-.1 mfd. condensers type B.E, 31 L
3 DUBILIER 1 mfd. condensers type B.B.
< DUBILIER .0008 mfd. condensers type 665
1 DUBILIER .0002 mfd. condenser type 665
1 LEWCOS 50,000 ohms Potentiometer .e
1 SOVEREIGN .0003 pre-set condenscr .
1 READY RADIO 3 to 1 L.F, Transformer ..
8 CLIX Wander Plugs, (2) GB—, (1) GB+- .
3 CLIX 4-pin Sub-Baseboard Valve Holders.., o
1 CLIX 5-pin Sub-Baseboard Valve Holder
‘l BELLING,LEE four-way Battery Cord ..,
3 BELLING LEE Terminal Mounts ..
6 BELLING LEE Type ‘“ B " Marked ’I‘enmna!s
1 PETO-SCOYY Red Triangle Ebonite Pancl
16 x 8in. Ready drilled 55
1 PET0-8COTT Piywood Baseboard, 16 x 10
z 3-8 and 2 side strips 10 X 27 ..
Screws, Insulated Connecting Wire, Flex, etc,

KIT“A”CASHORCO.D. £6
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@PILOT “FURY FOUR”
STRUCTAKIT

CONTENTS. 1 Red Tnangle Ebonite
Panel Ready Drilled 18" x 8" x 3-16" ;
Plywood Baschoard (16" x 10”) and 2
Side Supports ({14 %2") Screws, insu-
lated connecting wire, rubher covered
flex. IN SEALED CARTON.

CASH or €.0.D,

10/ -

Post Charges Paid

(the eminent Radio
Authority)
0.K.’s ** FURY

PRACTICAL WIRELESS

PILOT AUTHOR KIT

Exact to spemflcatlon

FURY FOUR

KIT TO0 CARRY THE
EDITOR’S PrRSONAL GUARANTEE

¢ Por the first time in the history of Radio, the FURY FOUR will carry the
personal guarantee of the Editor as to its performance ;
FURY FOUR who fails to obtain the results for which I know the set to be capable
will be aided and advised free of charge until the set functions as it ought.”

for every builder of the

Mr. I'. J. Camm's messaqe to the Trade.

AND IT COSTS YCU NOT A PENNY MORE

wir. ¥. J. Camm

FOUR” PILOT
AUTHOR KIT
for his Readers
and vouches it
to comprise only
parts as used by
him in his orig-
inal “FURY
FOUR.” PILOT
AUTHOR KITS
contain NO
Substitute Parts.

Aathor’s Kit ot specified
parts, including M
panel, but lesy valves and
cabinet.

KIT

“A”

CASH OR C.0.D.
Carriage Paid.

£6:10:0

or 12 monthly payments of 12/-

Ilustration of “ FURY FOUR inthe

KIT «B” KIT «C”
As Kit A" but with Asl Kit "AI”P‘":«: swil‘!;
valves, less  cabinet, b NES ‘"‘,". e 'b°°‘
CASH o 00D, e e o o

Carriage Paid, CASHC - or o d‘.’J
: arrlage Pai

I £10 2 6
ol monthly paymen
ol 1773, _ ot Em«)lntlh!/ye payments

PETO-SCOTT American
CABINET with lift-up lid. Hand-
polished Oak. Cash or C.0.D.

Type

15/

«u-—us...\‘.

handsowely finished PETO-SCOTT Oak Tublc Cabinet.

EXCLUSIVE FEATURES
OF PILOT AUTHOR KITS

. Complete down to the to the fast screw and

piece of wire,

. Chosen and Solely specified by Mr. F.
J. CAMM and actually as used by him
in his “FURY FOUR.”

Officially approved by an established

’ technical authority you can trust
implicitly.

‘ Backed by Peto-Scott with 14 years’
Radio experience and a world-wide
reputation.

.Enables Mr. F. J. CAMM’S “FURY
FOUR ” to be duplicated in every respect,
Panels and Terminal Strips ready
drilled to specification.

NAME ......

. PETO-SCOTT CO. Ltd. 77, City Road, London, E.C.1.

West End Showrooms : 62. High Holborn, London. W.C.2,

Dear Sirs, Please send me C‘\SH/C OD/H P,
for which I enclose [

e 85 08 0k 08 44 ST Be g0 H OO b0 bee e

ADDRESS., .......

CE R P P I I IR -

A R R R R R R

S N N R R WA P Sy

e 80 0s 0t cm e n Bt 0o

Telephone Clerkenweu 0406/7,
Telepbone Holbora 8248,

........ d CASII ‘WP, Deposlt.

R e P P S g

PR.W, 4/2/33.

ANY ITEM SUPPLIED SEPARATELY —ORDERS OVER ‘10/- SENT C.O.D. CARRIAGE AND POST CHARGES PAID



922 PRACTICAL WIRELESS ' February 4th, 1933

Youare going to use a Lissen 3-gang Shielded
Coil Unit in your “FURY FOUR?”! Itis
a simple set to build—because of these
Lissen Coils. It is an easy set to handle—
because of the perfect matching of these
Lissen Coils. Its advanced yet simplified
circuit design is made possible only by
the Lissen Coils. Its high selectivity de-
pends upon them.

Break-through on the long wave-band is
entirely eliminated. Damping losses are
exceptionally low. Shielding is particularly
complete, These Lissen Shielded Coils are
matched in inductance to within 1 per cent.
Price of 3-gang Coil Unit, as specified ¢ !

by Mz, CAMM for the “FURY FOUR” 26/-

LISSEN LIMITED, WORPLE ROAD,
ISLEWORTH, MIDDLESEX

e TR S e e e
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THE PREDOMINANT
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Another Musical Interval Signal
HE Polish station at Lwow, which you
may hear broadcasting daily on 380
wmetres, . just below Radio Toulouse, has
adopted a few notes on a zither as an
interval  signal.  Although most of the
transmissions are relayed from Warsaw, at
~times you may. pick .up the local call
CHallo! Hallo? Polskie radjo Lwdw—the
name of the city being pronounced Luvoof.
When official communications are broad-

.cast, in order to draw the special attention .
.of listeners, they arc preceded by the roll-

of & drum.

-Sidelights on a World Conference

CCORDING to a Spanish

“daily,” over three and a-half

“sillion sheets of .paper were used by -
the six hundred delegates to the
International Radio Convention in
the preparation and distribution of
minutes, speeches, etc, Apparently
morc work was done than mecre
talking, and it is to be hoped that
some good may arise out of the
decisions taken,

A Russian Usurper
LIST ENERS to the Barcelona
EAJ1 station may hear now and
again a programme of Russian origin,
as a Leningrad 10 kilowatt trans-
mitter has made its appearance on
348.2 m. Although usually swamped
by the Spaniard in the later hours of
the evening, the Soviet transmission
can be fairly clearly heard between
6.0 and 7.0 p.m. G.M.T.

SEREXXHE K€ 06 206 308 6 XL 06 3 308 X XS TERERERERE REREREMERE S

New French High-power Transmitter
HE French Posts and Telegraphs
Administration has now passed the
plans for the construction of a 60 kilowatt
transmitter to be installed in the ncighbour-
hood of Nice, on the Mediterranean Rivicra.
The station will be so designed that its
cnergy can be increased at a future date to
120 kilowatts, :

Yale versus Cambridgs

HE B.B.C. has staged an international,

debate between Yale and Cambridge
University students; the subject is to be,
That the cancellation of War  Debts and
“Reparations {s Necessary for the recovery of
World ‘Trade.” The Cambridge representa-
tivez will speak from a studio at Broadcast-

\V EDITOR:
201l B, 3. CAMM !
Technical Staff :

\/'o\l. 1. Ne.

#H. J. Barton Chapple, Wh.Sch., B.S¢c. (Hons.), A.M.L.E.E.
Frank Presten, F.R.A.,,W. J. Delaney, W. 8. Hichardson,

ROUND #¢ WORLD of W

ing House and their Yale opponents from
New York, The transmission is being
carried out by trans-Atlantic telephone
on short-waves, but listerers, of course,
will hear both sides of the dcbate through
the stations taking the National programme.-

A Question_of Acousties
T is a curious fact that many archilects
when designing public buildings do ot

important a factor to the success of the
-enterprise as the actual planning of the
building itsclf.

U cxperts can only point to the lounge of a

FREE

NEXT WEEK !

1. BLUEPRINT OF

F.J. CAMM'S REMARKABLE

“FURY FOUR.”

seaside hotel or to a disused wharf on the
bank of thc Thames as providing satis-
factory conditions for the transmission of
music.  Actual places of entertainment,

broadecasting in the main, are notorious for
an utter absence of any claim to acoustical
perfection; and frequently present a
serious problem to the engineers responsible
for the relay of an outside broadcast. 1Itis
for this reason that sometimes. owing-: to

cease to figure in the radio programmies.

Listen to Berlin .

ON Tebruary 11th, a further.relay is to
- be carried out by the B.B.C. of a

special vaviety wperformance in the Berlin

Feb. 4th, 1933,

yet realize that acoustics may- become as-

| ] Iiven to-day, after more
than ten yeais of broadcasting, experienced-

built or reconstructed since the advent of-

.unsuitability, a place of entertainment may,

i
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Studio. It is entitled :  Funk-Karusse
(literally :  Radio Round-abouts). The cast
will include a number of well-known cabaret
artistg, including the screen star, Renato
Mulier, made known to the British public
by the film Sunshine Susie. : .

Budapest Programme on Short-Waves
OMX commercial receivers just fall shors
of tuning to 550 metres, the waveleogth
of the Budapest main programmes. On tho
other hand, as it frequently happens that
dial readings down to 200 metres can be

“obtained, there is a possibility of hearing

the Hungarian cntertainments relayed by
the new Peezs 4 kilowatt transmitter now
temporarily working on 207.5 metres.

- New Features of Italian Broadeasts
OR some few wecks all relayed
performances from the Rome
and Naples opera houses have solely
been broadeast through Milan, Turin
and other stations linked up in the
North Ttalian group. On the other
hand, those given at the Seala Theatre
(Milan) or at Trieste, Genoa. Turin
and Florence are only transmitted on
the Rome and Naples wavelengths.
The idea is a practical one inasmuch
as by this means listeners are able
to hear programmmes which are not
available to them in thair own cities,
and in addition the broadcasts do not.
as they might otherwise do. affect the
bookings of the local theatres.

The B.B.(. Droitwich Station
O replace Daventry National on
the “long” waves the B.B.C.
will erect a 100 kilowatt transmitter at
Droitwich. The contract for the construc-
tion of this station has been given to tho
Marconi  Wireless 'I'clegraph  Co., Ltd.
New and exceptionally high-powered valves
will be incorporated in this ultra-modern
plant,

-Hear the Cuckoo Calling -
I your receiver will allow you to do so, turn
the condensers to 574 wmetres, or somo
little distance above the. Budapest dial
reading when you should now clearly heav
transmissions from Ljubljana (Jugp-slavia),
which has recently boosted up its ‘energy to
about 7 kilowatts. Identification of the
studio is an easy matter as between items
yvou will pick up & reiterated cuckoo call.
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Restrieted Liberty in Japan

HE Japanese authoritics  have

decreed that wircless = receivers

in that country are to be so constructed
that they can only tunc in to Japanese
transmitters ; moreover, listeners are not
allowved to possess short-wave apparatus.
This measure appears to have been taken
to combat anti-Japanese propaganda broad-
cast by the new Nankin (China)
high-power station and the
Soviet broadcasters.
Another World Broadcast

N Passion Sunday, April

2nd, the Vatican willvelay

a religious ceremony from the
Basilica of St. Peters, Rome,
in celebration of the fifticth
anniversary of the Pope’s first
Mass, and also on the occasion
of the opening of the Holy
Year. Both the address from
the Holy See and the Sacred
Service will be broadcast on .
19.84m., but may also be relayed
o the Italian stations, including
the Rome short-wave trans-
mitter,

Radio Luxemhourg
. Function
ALTHOUGH no definite date

has yet been fixed for the
opening of this 200 kilowatt "
station, according to a French
report, the studios are now com-
pleted, and the station will
shortly be on the air with a 4
regular daily schedule. Concert broadeasts
have been assured by engagement of an
orchestra numbering some thirty instru-
mentalists. So far, the wavelen gth to he
adopted will be 1,191 metres,

ready to

N

Radio versus Floods
LOODS in Russia, when the thaw
sets in, cause considerable damage
to outlying districts. In order to warn
the inhabitants of lonely villages, threat-
ened by the overflow of rivers, the Soviet
authorities have installed some short-
wave transmitters for rapid communication
with the nearest cities. Warnings can
thus be sent through the broadcast trans-
mitters and assistance organised for coping
with any local trouble, :

Lady or Woman Announcer
NOT only in Great Britain, but in
maiy continental countries where a
female undertakes this important post in
a studio, no suitable word has yet heen
found to designate her. If a man is an
announcer, what are we to call & woman who
fulfils  the same duties? The word
announceress is used in the United States ;
in Germany, Angsagerin, and in France,
where a man is termed le speaker, speakerine
has been coined. Many of the broadcasting
authorities of Europe -would welcome
sugecestions.

Teheran Calling

GERMANY has been carrying out a
number of tests with distant

countries during the pagt month or so,

“through Nauen and Zeesen, and I am now

gofortiod that we arve ghortly.to hear a

' . i . s and W
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relay {from Teheran

preliminary trial is suceessful the broadcast
will be passed on to other German trans-
mitters on the medium waveband and will
thus be made available to the greater part

_ February 4th, 1933
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to the Nauen or Zeesen wavelengths it is
possible to pick up many of. the . tests
neeessary for these transmissions, and you
will find them peculiarly intercsting.

Athlone Calling
EST  programmes from the mew
Irish  Free = State broadcasting
station at Athlone, which is equipped with
a Marconi 60-kilowatt trans-
mitter, have been widely
received abroad. Several re ports
of good reception have Dbecn
réceived  from Newfoundland,
and the transmissions have
also been reported as clearly
heard in such distant countries
as India, Iceland, and Green-
land, in addition to practically
throughout Burope. The wave-
length of the Athlone station
13 413 metres,.

Moroceo on Short-Waves
IN view of itsdistance and also
unfavourable position in the
broadcast band, Radio Rabat is
being poorly heard except in the
southern districts of Creat
Britain. Listeners on  short
waves, however, may pick up
these programines on Sundays
between 12.30 and 2.0 p.. if
they care to tunc in to 23.39
metres or to - 32.26 metres

AN

Reading the meters on one of the main power intake cubicles in the
headquarters of British broadcasting at the B.B.C

between 8.0 and 10.0 p.ni.
G.MT.  The callis: Iei Radio
Maroc & Rabat, the interval
signal *consisting of the tick-

of Burope. In March an interchange of-ing metronome,

programme is also to be wmade between
Berlin and Buenos Aires, Rio de Janeiro,
and possibly with Monte Video. Relays of
New York programmes eig Rocky Point
and Beelitz, near Berlin are now a regular
weekly feature with some of the German
stations, and we arc now promised, as a
speeial treat, a programme from Tokio
(Japan). With a short-wave receiver tuned

SOIVE THIS

Problem No. 20.

Jackson had a simple battery two-valve
set, fitted with one H.T. positive tapping,
120 volts at 15mA. The valves were ordinary
two-volters. He bought a small mains unit
having oulpuls of 120 volis at 20 mA, and
4 volts at 2 amps., and joined this up to his
set.  Tle rewired the filament cireuits with
twin flex, and joined the filaments in series
to enable the necessary 4 volts to be applied.
When the set was switched on, however, he
was rewarded with 2 terrible hum and no .
signals were distinguishable, Why ? Three
books will be awarded for the first three
correct solutions opened. Mark envelopes
Problem No. 20, and send to the Lditor,
PRACTICAL WIRELESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, London, W.C.2, to
reach us not later than February Gtl,

BT P T P TS PPO

L Ty T Iy R P Y 10 TO0 T TN TNF 1oy VT PP SO,

SOLUTION TO PROBLEHM 'No. 19.

Tn connecting up the new batteries Jackson inserted
the Grid Bias Plugs in the wrong end of the battery,
and this naturally stopped_signals.

T T T P PP T

The following threc readers reccived books in con-

nection with Problen1 No. 18 :—

A R, Griffith, 73, St, David’s Hill, Exeter, Devon ;
J. Dixon, 1, Neftleham Road, Sunderland ; G, F, Itill,
14, Park Avenue, Wakefield,

Bt =
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Radio Agen Again !
ON January 8th, Radio Agen (France),
which was destroyed by foods in
March, 1930, resumed its daily broadcasts.
Although the station only radiates with a
power of barely 1 kilowatt its transmissions
can be easily heard by listeners on the
South coast of England. The wavelength
temporarily adopted is 453 m. At present,
the broadeasts are made twice daily,
namely, between 12.30 and 1.30 p.n., and
from  7.30-8.30 pan. G.M.T. Al an-
nouncemments are made in French only.

Alterations
System

DURING— 1933 the German Reichspost
will carry out a re-organization of the
broadcasting network. The -small Berlin
relay will be closed down and possibly Kiel
will also suspend its transmissions. The
Hamburg cireuit, fed by a main 60 kilowatt
station, will include relays at Bremen,
Flensburg, Hanover, Ma gdeburg and Stettin
all sworking on one common wavelength.
The sccond German net will include Frank-
furt-am-Main, Freiburg-im-Breisgau, Cassel,
and the new 2 kilowatt Treves station,

in the German Broadcasting

Russia’s Exira Wavelengths \
FOLLOW ING the Madrid Radio Con-

ference, the Soviet authorities have
decided that their transmitters may -use
the wavelengths comprised in the band
1,053-2,000 metres (285-150 kilocycles),
and also from 714 to 882 metres (420~340
kilocycles). It will be noticed that the new
Leningrad. station is already monopolizing .
one of these chamnels—namely, 8571
metres, s !
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HERE are probably thousands of our
readers who have perfectly good
“detector 2 L.F.” sets which they,

* for one reason or another, don’t want to

scrap.  Possibly there is a feeling of senti-

. ment for a good and faithful servant; or,

perhaps, the cost of that wonderful set you |-

are going to build is prohibitive at the
moment.. Well,” here _is "a scheme for
adding a modern high-frequency -stage to
vour present set without altering it in any
way. Of course, a few components must
be bought, but the design here given is as
simple and inexpensive as possible. in
view of certain essential considerations.
Further, the parts ean nearly all be used in
a modern set should you decide to con-
struct one later. -

What It Will Do

Now let me tell you the exact purposc

of this. unit. 1It.is a high-frequency am-
plifier, with aerial tuning complete in itscl;
. which’ only. requires connecting to a set to
improve it greatly. It makes usc of the
variable-mu type of screened grid wvalve,
and is intended to be used in conjunction
with a set of the “det. L.’ type—
© whether a two- or. three-valver does not
.matter.  If with your present set . you can

just—but only just—get hold of one or two-

foreigners with réaction pushed to the
utmost, then this unit will bring them in
casily. and pick up others in addition. If
vour local station is more or less all over
the dial, it will help you to keep it in its
proper place.

In designing the unit two features have
been regarded as of prime importance ;
first, compactness and simplicity ; second,
complete stability, not merely in the unit
itself, but as to its effect on the set with
which it is operated. The extremely small
dimensions, and the neat lay-out shown in
the drawings, will indicate that point
utimber one has been achieved. Stability
and freedom from interaction or radiation
" have been obtained by careful design and
the use of screened components. The
constructor of this ampliier may have
perfect confidence that it will do its job ; in
other words, it will pick up signals which
the detector valve alone would not deign
to notice ; it will pass on greatly amplified
signals to the set and it will greatly improve
selectivity, It will give you the joy of
“reaching out,” and the pleasure of a
change of programme which the present set
will not give.

Do not imagine, however, that the mere }

addition of an H.F. stage, however good in
itself that stage may be, will make a more
or less “ dud ” set into a first-rate and up-
to-date one. It won’t. Your set may be
designed in such a way that there are un-
desirable magnetic or capacity couplings
between its components. Operated as at
present, possibly no ill-effect is noticed.
But the extra energy which the H.F.
valve will put into the present tuning coil
detector valve, etc., may cause oscillation.
The same fault is likely to reduce selectivity,
and if the over-all selectivity of the com-
bination is to be high, then each part of it
should be as good as possible,
this way. Your sct could have a sclectivity
igurc of merit we will call 10 ; but because

By A. E. OAKLEY
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Wiring diagram of the variable-mu
H.F. unit.
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of certain faults it only reaches 3. Thenew
unit has an efficiency of 10, and the com-
bined efficicney could, and should be, with
a properly arranged L.I. receiver, 10X 10=
100.  Unfortunately, however, it is only
10%x 3=30. The new unit will really
“ multiply the goodness > of the set witl
which it is used, both as to selectivity and
range, so it is well worth while to take a little
trouble to make it as good as possible. An
article will appear in an early issuc giving
idcas for improving this type of set, which
will help some of those who are con-
structing the unit here desceribed.

The Cireuit

Starting at tie acrial terminal, we have
a pre-sct condenser with a capacity ol
0003 maximum. This helps selectivity by
reducing the damping effect of the acrial,
and gives you a control of the strength of
incoming.signals. . The coil is screened, has.
an aperiodic acrial coil and tuned-grid coil.
windings are divided -into
medium and long-wave scctions, the latter
being short-circuited by a double switch
in the base of the coil. The foot of the
grid coil is connected to the slider of a
potentiometer, which has a 9-volt grid-bias
battery across its outer terminals,  This
potentiometer controls volume and selee-’
tivity by varying the bias on the working
grid of the variable-mu valve.  Turning
the control knob to the right gives in-
creased volume ; to the left, greater sclec-
tivity. The tuning condenser has its carth
end connccted to the foot of grid coil
through a 1 mfd. fixed condenser. The
valve anode gets its current supply through
an H.¥. choke, which is also screcned, and
bas, too, a screened pigtail for connection
to the anodc terminal. The output from
the valve passes to a fixed condenser of
L0002, from the other side of which leads a
flex for connection to the acrial terminal on
the main set. It will be noted that a
3-point on-off switch is necessary to tale
carc of the switching of the grid-control
battery and L.T. supply.

Constructional Points

The panel is a picee of oak-faced plywood
4%in. by 6#n. and about 4in. thick.
This could be of walnut or mahogany,
stained to match the set with which it is
used. The bhase is also of in. ply,
43in. by 10}in., screwed to two &in. battens.
No case is shown, as this will, no doubt. be
made in a style to harmonize with the set.
Short wiring and compactness are the
prime fcatures of the layout. The draw-
ings show the exact position of each com-
ponent and wire, and these should be
adhered to. Terminal plates have heen
avoided, there being only one terminal for
attachment of the aerial lead. This is
carried on a short metal extension from the
pre-set  condenser.  The various battery
leads are taken through the base for the
sake of tidiness. A metal or fibre clip
holds the four flexes in place just behind
the battcn, which is notched for them to
pass through. Red and black flex is used
for the L.T. wires, with spadc tags of similar
colours fitted to. the cuds. The two H.T.
leads from the- sereen-grid terminal of
valve-holder and choke should be a different

©
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colour from the L.T. wires, and are fitted
with orange and red wander plugs (the
former for the screened grid). The lead
from output condenser is a short piece of
rubber-covered wire with a metal spade
tag soldered to the end. This goes to the
aerial terminal on main set, and is the only
direct .connection between unit and set.
The earth connection is effectively made by
the L.T. battery leads. If the wires are
coloured and finished in the way described
there will be little chance of making a
wrong connection. On examining the valve,
it will be noted that one of the filament
pins has a label marked “ T > against it.
This must be on the earth side of the set,
preferably negative. The coil screen must
be earthed with a short piece of wire
connected between terninal 7 and the
holding screw of the spring which bears
against the wave change switch spindle.

Operating the Unit .

First check and examine the wiring
point by point, to make sure there are
o errors or omisgions ; also that all
terminals are tight. Now, with switch
“off,” connect up, giving each tag or
wander plug a flick on its terminal first
to see there is no short. Don’t forget to
remove the aerial lead from yourset and
connect it to the unit, and the unit out-
put lead to A on set. Switch on your
sct (not the unit) and tuhe in your local
station, which you will hear, but prob-
ably at rather poor strength, Now 1
switch on the unit, adjust its tuning
condenser to the loudest position, and
try the effect of the volume control,
also varying the pre-set condenser.
By this time you will have got the
“ feel ” of the set and an idea of the
relation of the two tuning con-
densers. Now you can begin to search
for foreigners. Bring your reaction
up to the edge of oscillation, and
turn the two condensers in unison,
but cvery few degrees move the aerial tuning
condenser back a little and forward again to
ensure that it has been in correct relationship
with the inter-valve condenser (the one on
main set). The upward movement of this lat-
ter should be steady and very slow, for it will
now be much sharper than hitherto, and
stations are casily passed over. If you get
a station rather near the local, and the local

-
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LIST OF COMPONENTS

1 Screened Coil with switch, Telsen
No. 216.

1 Small Friction Disk Drive, Telsen
No.W 257, :

1Wire wound Potentiometer, Watmel,
50,000 ohms.

1 Screened HL.F. Choke with shielded
pigtail, Wearite, H.F.P.A,

2 1.0 mfd. Condensers T.C.C.

1 0.0002 mfd. Condenser, Dubilier.

1 0.0005 mfd, Direct Drive Variable
Condenser, Polar No. 3.

1 0.0003 (max.) Pre-set Condenser.

1. Three-point on-off Switch.

1 Four-pin Valve-holder.

1 220 V.S8.G. Valve, Cossor (Metal-
lised).

i 1 9-volt Grid Bias Battery.

Y

H.FCHOKE

K
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FAN~¢—> LT denser of the order of 1 mfd.
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The circuit of the H.F. unii.
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is also heard too loudly, you will need to
adjust the volume control, pre-set con-
denser, and reaction carefully, and can
generally succeed in reducing the local so
much that it is not heard it the wanted
station is fairly loud. It is often better to
tune in the station accurately with the
volume control reduced, as this gives best
selectivity, and when the station is per-
fectly tuned on both condensers the
volume can be increased without the local
coming in. Satisfactory H.T. voltages
are usually 70 on the screcned grid and
120 on the anode, but the valve may be
worked up to as high as 150 volts with a
corresponding increase in seréen voltage.
Don’t forget that the unit coil must be
switched for long and medium waves as-
well as your set. - The switch spindle has
a flabt on it. WWhen this flat is at top or
bottom thel switch contacts are opelll, for
ong waves; when ‘exactly at
HT+ 70v elither side, closed, you aIre Oﬁ
the medium wave-band. It wi
HT.+120v be noted that the coil has an
additional winding intended for
reaction. This is- not used.

It should, perhaps, be pointed
out that if the receiver which
you are at present using em-
ploys a mains battery elimina-
tor, you may have to adopt some precau-
tions to prevent instability due to coupling
through the unit, This may result in oscil-
lation, as you will probably be tempted to
use the output tapping, if that is rated at
120 volts, for both this unit and the L.T".
valve.  The same thing may oceur if the
70 volt tapping on the unit is also employed
for the detector valve. This instability will
not, of course, be caused in all cases, but it
isas well to be forewarned. Where a mains
unit is used, therefore, a resistance should
be connected hetween the H.T. leads of the
amplifier and a higher voltage tapping on the
LT+ mains unit ; the junction of the resis-

" tance and the lead from the amplifier

being joined to one side of a fixed con-
The
condenser is, of course, joined to eartlL.

There are quite a number of other experi-
ments which can he carried out with thig
unit, and perhaps just one of these may be
mentioned.  The small condenser which is
joined from the anode of the variable-mu
valve to the receiver may be made variable,

QUTPUT

Continental
England
ACCORDING to a German paper during
the monthsin which there is no operatic
season in Great Britain, some performances
from German theatres, including the
Munich National Opera House, will be
relayed to British listeners.  Although
definite dates have not yet been fixed,
these transmissions will be carried out
during February and March.

Operatic  Transmissions for

Russia Builds ‘the Latvian High-power
Station )
HE 15 kilowatt transmitter which is
being erected at Ajviekeste (Latvia)
and destined to replace the smaller station
now installed at Riga, has been constructed
by Soviet State engineers with héme-made
material. It is the first time.that Russians
have built a station outside their own
frontiers, and the experiment is being
watched with interest. Although it is
destined to operate the new station at the
outset on its advertized power, it has been
designed with a view to an increase in
energy, when desired, to 50 Xilowatts.
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Delayed Radio Echoes )
AN interesting discussion recently took

place between Professor Stormer and
Dr. van der Pol regarding the physical
explanation of the particular phenomenon
of delayed Radio echoes, a subject which
has been studied by both these scientists.
Professor Stormer’s explanation of these
echoes is based on this theory of the Aurora
Borealis, and in this connection he assumes
that radio signals travel far beyond the
moon before being reflected to earth as an
echo. On the other hand, Dr. van der Pol
has shown theoretically that another
explanation of these echoes is possible
without having to assume that the signals
travel so far. In Dr. van der Pol’s theory
the long times of transit can be accounted
for by the low signal velocity that may
occur, according to theory, in the clectrified

parts of the garth’s atmosphere.: Both the
professors were of the opinion that a final

explanation of these mysterious echoes can
only be given after further experiments,
the principal necessity being to take
readings of these echoes in the course of
further research. Professor Stormer gave
alecture on the Aurora Borealis, illustrated
by a film and by photos showing the
 Northern Lights’ in great variety of
forms. Ho spoke about photographic
measuremients of the altitudes of the
Aurora Borealis, which appeared to oceur in
the atmosphere at a height of between
80 and 1,000 kilometres. Of particular
importance are the Aurore in sunlight,
which show a different colour and aro
observed in the earth’s shadow at altitudes
twice as great as the regular Aurore. Ho
spoke about phenomena associated here-
with, such as the solar corona, the cosmic
ultra-rays and the above-mentioned radig
cchoes with long times of transit.

Interesting Statistics

IN January, 1933, the total number of
licensed listeners in Germany reached

4,307,772, which, in view of a declared

population of 64,776,000 souls, works out

as 6.65 per cent. of the total inhabitants.
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IDEAL RECEPTION AND HOW TO

OBTAINIT

NLY a very short time ago it was
the rule that guantity, or rather
volume, could not be obtained

except at the expense of quality. Im-
provements in the construction and design
of valves and components, together with
the introduction of the moving-coil speaker,
and many other refinements have made

Fig. 1.—The headphone |
test for breaks in trans~ |
former windings.

greater volume with better quality possible.
1t has been realised that to obtain the very
hest results a receiver must be designed as
onc complete unit, that is to say every
picee or component must be chosen and
matched with care, and a knowledge of
its particular operation and position in the
set. This is one very good reason why,
when undertaking to build a set, the
components should always be those specified
by tho designer, also the layout and gpacing
must be studicd and followed implicitly.

The Aerial and Earth

_ Naturally the aerial and earth play a
very important part in the reproduction
of the sct, for no receiver can give good
quality and volume if these are indifferent,
for the simple recason that if the signal
strength to the receiver is too weak,
excessive reaction has to be resorted to,
which tends to reproduce a noisy back-
ground.

Gencrally speaking, the flatter the tuning
of a circuit the better the quality of the
reproduction, but against this mcthod is
the very bad interference which is set up.
This is one of the great difficulties concern-
ing the present-day broadcasting system
because, owing to the number of stations
and the close proximity of the swavelengths,
the cther is becoming very overcrowded,
consequently when a station is tuncd in,
others aro likely to be heard as a back-
ground, by reason of their being in partial
resonance with the sct, and this is the
reason why it is so necessary at the present
timoe to design receivers incorporating as
much sclectivity as possible. The band-
pass method of coupling appears to have
almost completely overcome these diffi-

By
E. TWINING

g g enen
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.

GILBERT

cultics. It gives a very sharp cut-off, and

does combine quality with selectivity.
Screcned grid valves have also solved

many difficulties, for it is now possible to

s

Fig. 2—Opening the pins of a
wander plug with a pocket-knife to
ensurc good contact,

thoroughly  stabilise
the high-frequency side
of the set. Two
screened grid stages
can be used with
perfect stability and
enormous  amplifica-
tion. The recently-
introduced wmulti-mu
typo of wvalve has a great advan-
tage over the ordinary screened grid
varicty, for the reason that they will
deal faithfully with weak or strong
signals. The volume is controlled by
varying the negative bias on the control
orid ; it will thus give a fine variation in
amplification with the advantage of good
quality at any volume.
Causes of Weak Reception and Bad Quality
Partial short-cireniting of the aerial to
carth may easily mean weak signals, and
the points to investigate are perished
lead-in tubes, broken insulators and dirty
carthing switches, or even a partial breal
in the aerial wire itself caused by corrosion.
The earth wire must be as short as possible
and preferably of stout 7/22 stranded
copper wire. It should be soldered to the
carth tube or sunken plate, not just

This Article deals-with Points on Obtaining Really Good Quality with
AmpleVolume, together with remarks on the Causesof Weak Reception -

screwed down under a terminal. A con-
venient water-pipe makes a very good
carth, provided a rigid attachment is made
to it. The pipe should first be seraped
clean, and the earth wire held in contact
with an earth clip, afterwards wrapping
with insulating tape for protection from the
weather.

High Tension

When an H.T. battery isrunning down and
nearing the end of its life, the voltages on
the wvalves are no lomger corrcet, and
consequently a loss of strength coupled
with distortion is the result., Many usevs
are tcrapted to carry on with the old
battery after the voltage has dropped
below its useful life. One way of testing
the battery is to reduce the grid-bias
voltage ; if this gives slightly louder and
clearer signals it proves that the H.T.
current is too low and therefore the valve
is over-biased. It must not be forgotten,
however, when fitting a new H.T. battery
to advanco tho grid-bias value to its
original voltage, It should always be
remembered that to gain the greatest
efficiency from tho valves they should be
supplied with the maximum voltage stated
by the malers. but also remember inc¢reased
voltage, cspecially in the power stage,
means more negative grid-bias and therefore
a larger G.B. battery.

Chokes and Transformers
Sometimes intermittent and weak signals,
coupled with distortion, can be traced to
a break in the windings of a transformer
or choke. A battery and headphones con-
nected across the windings, as
shown in Fig. 1 will, if tho
windings are O.K., indicate by
clicks in the headphones when
the circuit is made and broken.
If, after more than two years’
gervice, the quality of reproduc-
tion falls, it may be taken that
the valves have become poor in
cmission, and they
should be replaced.

Fig. 3.—Using an chonite rod or long
insulated screw-driver for ganging.
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{ PUSH-PULL: QUIESCENT —

L. An Explanation of .the Working
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a low-frequency (L.F.) transformer, and
the transformer- consists of an-iron core
over which are wound two separate wind-
ings—a primary and a secondary. The
primary consists of a small winding, and the
secondary a larger winding, the ratio
between these windings being expressed
ag the ratio of the transformer. That is
to say, a 4 to 1 transformer has a secondary
containing four times the number of turns

in the primary. Fig. 1 illustrates this

s, in pictorial form, and the small

""" diagram shows the usual theoretical

Fig 1.—An ordinary diﬁ,gram foli‘ thits' a‘rrangemter‘lt. . Nloigi

3 when an alternating current is app
Lh.F, 46 @ stf or Im eé PRIMARY: SECONDARY. to'the primary winding, a similar alter-
shown in ,?wlo”a an nating current is generated in the
theoretical form. P2 5 @p. Secondary winding, and if this latter
- K ? QD

T is necessary to remove any misconcep- | there will be a voltage step-up,

tion that may exist in the minds of

some amateurs concerning the date of
origin of *“ Push-pull > amplification. It is
not by any means new, but was covered
by a patent application dated 1915. The
modern design of valves has, however,
only within recent years enabled full advan-
tage to be taken of the invention, and it is

for that reason that it has not been popular

until fairly recently. The latest develop-
ment, namely, Quiescent Push-pull, has
again revived interest in this method of
working two valves, and in response to
many readers’ requests for details on the
subject, T have written this explanation,
which covers the complete subject of the
output stage. Unfortunately, it is essential
that a graph or curve should be employed
in order that the idea of the handling
capabilities of a valve may be explained,
but this will be found quite simple to under-
stand, so that this article may be ap-
preciatcd by the beginner or advanced
experimenter. ]

The Transformer

When a valve is employed in the last
stage of a receiver, it is invariably fed from

HI¥

" PRIMARY

winding is larger than the primary

these Methods

of Amplification.

anode current. (For instance, if 10 volts aro
applied to the grid, the anode current will be
1 mA. This is ascertained by taking the
point of intersection of the vertical line
above the grid volts reading and the curve.)

Avoiding Distortion

Now, in order that there shall be no
distortion in an L.F. valve, it is essential
that the anode current shall reproduce
faithfully the variations applied to the
grid, and therefore we have to bias the
valve to its mid-point. On the diagram
the centre of the curve is marked with a
dot lettered A, and this is exactly in the
centre of the heavy portion of the curve.
If a signal which has a maximum variation
of 10 volts is applied to the grid, it can be
seen that there is an equal distance on each

corresponding to the ratio between
the turms. The signal which is
present in the anode circuit of the

N

&*

&

valve preceding the output valve
consists of an alternating current,
and therefore the secondary wind-

=
/
/

ing will receive a greatly increased
replica of this signal. When a sin-
gle valve is employed for feeding the

/

loud-speaker, the grid of the valve
is joined to one end of the socondary
winding, and the other end of this

4

winding is joined to the filament,
but in order that there shall be no
distortion, a small battery known

3

as the grid-bias battery is inserted
between the secondary terminal
marked G.B. and the filament.

2
ANODE CURRENT.

This arrangement is illustrated in
Fig. 2, and the graph, Fig. 3, will
explain the reason for the biasing

id
Rl

S}/

.

battery. I shall not go into the
question of why the curve is
necessary or how it is prepared,
but if you simply study this curve
in conjunction with the following
details you will get the idea quite
== clearly. The curve

has a certain
portion which is to
\ all intents and pur-
| poses straight, and
/ this extends in the
¥ diagram from B to
C. At B it begins
to flatten out and
cross the zero (or 0)
line, and at C it
flattens out and runs
along the bottom
line. Now, the bot-
tom line shows the
volts which are ap-
plied to the grid,
cither from a battery
or from the secon-

14

Fig.

Fig. 2.—~An ordinary L.F. stage
shown in pictorial and theoretical
form,

dary of a transform-
er, and the right-
hand line shows the
current which flows
from the anode cir-
cuit of the same
valve, from which it
is obvious that diff-
erent values of grid
volts will result in
different values of

4l —

12

x ©
8 o6 4
GRID VOLTS

3.—The normal grid volis anode current curre
of an L.F. valve.

side of A where the anode current variation
is equal. If, however, a signal with a total
variation of 16 volts were applied to this
grid, there would be a swing of 8 volts on
each side of the centre, and this would
introduce distortion for this reason. On
the left of the curve every 2 volts applied
to the grid reduces the anode current by
1 mA. Therefore all notes or passages of
music which were applied to the erid, but
which did not exceed 10 volts variation re-
ceives equal treatinent. When, however, an
extra loud passage, or very low note which
occupied the total grid swing of 16 volts, was
received, the first part of the oscillation
would vary 1 mA per 2 volts, but as soon as
the first 5 volts swing were passed the
succceding 2 volts would only result in a
very small difference in anode current.
Obviously, this would result in a distorted
form of signal, and the opposite half-cycle
would result in a still more violent form of
distortion, as it will be seen that 8 volts
to the right of the point marked A would
bring the working point past the zero line,
and the grid would thorefore become
positive. In Fig, 4 the signal applied to
the grid is shown.in diagrammatic form
below the graph, and the reproduction of
this in the anode circuit is shown on the

10 2 o
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—AND CLASS B AMPLIFICATION |

and the Differences Between
By W. J. DELANEY

rvight. This incidentally shows the ampli-
fication obtained, as the oscillations are
much larger than shown below the graph,
but are in every other respect an ‘exaet
replica. That is to say, the largest variation
is exactly four times the smallest in both
cases. In Fig. 5. however, the signal
applied to the grid is much too great, -and,
as will be seen, the anode circuit will only
veceive a badly mutilated copy of this
signal.

The Advantage of ‘¢ Push-pull

This introduces the first method of using
“ Push-pull.” Where the signal applied
to the last valve is too great to be handled
faithfully, the usual remedy is to reduce
the strength of the signal down to that
which can be safely handled. If another
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How an
N overload -
' ed valce
g_% distorts.
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valve is connected in parallel with the
last valve, the signal applied is still too
great, as the individual valves will still be
receiving a swing much too large for them.
If, however, we can divide the signal into
two parts, and apply each part to a separate
valve, we should be able to deal with this
large signal.  This leads us to ** Push-pull,”
To divide the signal into two equal
parts, a special transformer is used, and
this is made up in the same way as an
ordinary transformer with the exception
that the secondary winding is duplicated,
and the two windings are joined togcther
in series. In other words a larger secondary
is used, and it is centre-tapped. Tig. 6
shows the arrangement in pictorial and
theorctical form. The ratio between the
windings now exists between each half
of the secondary and the primary, and as
the centre of the secondary is joined to the
filaments it is clear that each end of the
secondary will be exactly 180 degrees out of
phase, which means that they are exactly
opposite. For instance, if at any one
moment the voltage at one end is 6 volts
positive, then the opposite end will be 6
volts negative. The connections of this
transformer are shown in ¥ig. 7, from which

mmnm)-nﬂu.ucsuc-n-qm;-m:-n-uc-u-m.j

it is quite clear that the two valves are
working opposite to each other. The eflect
of this arrangement is now apparent, and
it results in our being able to apply a
larger signal to two valves in “push-pull”
that we can apply to one valve of the same
type.

Combining the Two Halves
The signal present at cach anode is,
however, also 180 degrees out of phase,
and in order that it may Dbec utilised to
operate the loud-speaker, a special trans-
former (or choke) is neccessary to combine
the two halves of the signal.  This consists
of a centre-tapped arrangement exactly
similar to the input transformer, and the
anodes are joined to the ends of the primary,
with the centre tapping joined to H.T.
positive. T'rom what has been said, and a
study of TFigs. 3 and 4, it is clear that the
total anode current is the mean or average,
of the signal fluctuations, which means
that one valve (as in Iig. 4) would use an
anode current of roughly 3 mA, whilst two
in push-pull would consume just double
that. This is the principal reason for the
lack of use of push-pull in batteryv-operated
reccivers. The drain on an H.T. battery
~ =~is wvery large, and the arrangement
would be too cxpensive to maintain,
in spite of the doubled output.

Quiescent Push-pull

Experiments have been carried out
in the years since the invention of the
Push-pull principle, and as a result of
American endecavours, a system was
evolved known as ** Push-push.” This

consists of two valves arranged in the
orthodox Push-pull manner, hut instead
of applying the normal value of grid
bias for the valves being wused, cach
valve receives nearly double the necces-
sary voltage. This brings the working
point to C (Fig. 3). Obviously, therefore,
when a positive half-cycle is applied to the
valve it will effect a corresponding variation

Ty
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Fig. 6—A Push- GB.
pull transformer.
pictorially and p

theoretically. 5
normally required.  If a milliammeter
is inserted in the H.T. positive lead

of two walves in Tush-pull, tho anode
current will be gcen to bLe double that of
cach valve, but in Quiescent Push-pull,
the bias applicd will result in the needle of
the milliammeter dropping to zero, or
nearly so. When, however,,a signal is
received, the needle will rise, and as the
signals vary in strength, so will the needle
of the meter vary. This will not indiceate
distortion. as i3 usual in the output circuit,
but will give an indication of the manner
in which the consumption of H.I. varies
with the different items being received.
For instance, where a quiet passage of
music consisting of high notes is reccived,
the current will be extremely small; but
when a dance band is tuned in the current
will be much higher,

Actual Figures

Some actual figures ohtained as the
result of experiment may show the useful-
ness of this method of amplification. An
Osram .2 wvalve, with an H.T. voltage
of 110, consumes normally 10 mA. The

estimated power outpnt is 100 milliwatts.
valves in Push-pull would result

Two 2.2

in anode carrent, but the
negative half-cycles
will have no cffect, as
the current is alrcady

in a consumptiion
of 20 mA at J10
volts, with an cs-

-

practically zero. There-
fore, the two valves will
work only on alternate

0 tintated output of

half-cycles, which means
to gay that when one
valve increases its anode

current by 5 mA, the
other wvalve remains
guiescent, and does not

reduce its anode current
by 5 mA. This results

in a great saving in A !

anode current as the | ' ' -
total current is dircctly "/ | ! roughly 200 milli-
relative to the strength | | ‘I‘;ﬂ(f& IT}IQ‘U?@W‘”(
of the received signal. 10 s 4, 9 ush-pull,  how-
(It will be noted that I 8| L 'O ever, the samo
have just used the word ““ quiescent ” | wo valves would only

and this term is now used in place of
the original“ Push-push”). This |
arrangement therefore consists of an

ordinary Push-pull circuit, with the !
difference that the grid bias applied |
to the valves iz roughly double that |

Fig. 4—How a signal is repra-
duced accurately, but louder,
in the anode circuil, wilh no
overloading or othsr distortion.
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consume a normal current of 3 mA, bub
would give an output of 300 to 350 milli-
watts. The current mentioned, namely
3 mA, is of course, that registered during
intervals in the progranmme, or when no
signal is being received. It will increase
in accordance with the above-mentioned
particulars, but there is obviously a great
saving, and a greatly increased output.
The pentode valve lends itself admirably to
this method of amplification, and the table
below gives the figures obtained with a
pentode in an ordinary output stage, and
m Quiescent Push-pull. (This term is
usually abbreviated to Q.P.P.).

_ H.T. | Current [Power output
Oéﬂlgi? 110 volts| 10 mA ! 190 milliwatts
Q.P.P. {110voltsl 2.5mA [450 milliwatts

When it is possible to apply
150 wvolts to the outpub
stage of these two pen-
todes in Q.P.P. it is pos-
sible to obtain an output
of 1 watt with a consump-
tion of only four and a-half
milliamps, normal current.

Special Transformers

It was mentioned previ- \
ously that the use of valves
in Push-pull enabled a sig-
nal to be applied to the
valves which was nearly
double that which could be
applied to one similarvalve.
In Q.P.P., however, we can
use a signal which is four
times that required by

_one valve, and this enables a very much
greater output to be obtained, as we may
use more L.F. stages, as well as larger power
valves. It was also stated previously that
the anode circuits of the valves were
coupled together by a centre-tapped choke
(or transformer). In Push-pull, the two
anode currents, being 180 degrees out-of-
phase, cancel out, and there is therefore not
so great a need for accurate matching of
the anode civenit.  In Q.P.P., however, the
two valves work individually, and there is
a much greater need for accurate matching.
The inductance of each half of the output
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February 4th, 1933

choke has therefore to be greater than with
ordinary Push-pull output chokes, and
consequently special components are being
placed on the English markét so that
amateurs may take advantage of the great
saving in this method ‘of amplification.
There are a number of other points which
bave to be guarded against, but experi-
ments are still being carried -out, and -as
soon as sufficient information has been
obtained I shall give a constructional
article in these pages of a receiver in which
the principle is emploved to the best
advantage. The consumption of the re-
ceiver will be measired in its various forms,
s0 that readers may obtain an accurate
idea of the advantages and savings to be
gained by the method, but there is still a lot

Fig. 7.—The push-pull stage,
shoewing how the two valves work

“back-to-back.’ “
|

of research to be carried out to

avoid distortion, damage to the

valves, and damage to the input
wransformer, duc to accidental
applications of the wrong volt-

age, or in the method of switching on and
off.

Class “ B Ampiification
A further development in this method of
amplification is also. receiving attention,
and this has been called * Class B ampli-
fication. With this method, the grid bias
applied to the valves is so large that no
current at all flows when no signal is being
received, but when the signal is applied to
the valve the positive half-cycles are so
large that the grid runs over to the positive
point and grid current flows. The: effect
of this is that the input transformer puts
a terrific strain on the previous valve, and
to avoid damage an ordinary transformer
cannot be used.  As power has to be sup-
plied, obviously a step-down transformer
st be used instead of a step-up trans-
former, and in America, where this method
is being used in practice by
onc big firm, special power
transformers  with - a “step-
downratio of 2 to 1 are being
employed, and the valve fead-
ing this transformer is of a
super power design similar to
that used in small transmit-
ters. This neutralises, to some
extent, the saving of current
effected by the output valves,
but_the undistorted output is
tremendously increased, and
for portable Public Address
outfits and Talkie instal-
lations, there appears to he a
great field for this method
of amplification. The valves,
however, appear to suffer at
the moment, and I under-
stand that the English valve
manufacturers are
experimenting
with a view to
producing special
valves for the
-0 purposes.  Our
4 Lsreaders will natur-
$0ally be given all
information re-
lating to this pro-
cess as soon as
details are avail-
‘ able from the
valve manufacturers and the component
manufacturers,

THE following are details which are so far
obtainable of the new components now
on the market, and which are gpecially
designed for Quiescent Push-pull amplifica-
tion,

Radio Instruments

Quiescent Push-pull Input Transformer.
Primary D.C. resistance 900 ohms. The
core is of high permeability nickel iron,
ensuring a good bass response. 'The base
of the transformer is fitted- with a metal
plate held to the bakelite casing by metal
eyelets. A small kink in the centre
of this plate presses against the . metal
core, and therefore a small soldering tag
may be affixed to the screw when fixing
this component down and the gore earthed
thereby.  The Secondary has a total D.C.
resistance of 9,500 ohms. The normal
current whiclt should be passed through
the primary is 2 m.A., at which the In.
ductance is 16 henries. At 1 m,A. the
inductance is 20 henrics, and with no D.C.
(when vparallel-fed for instance) the in-
ductance is of the order of 30 henries.
The total ratio is 1/8, enabling a very good
signal to be passed to the push-pull valves
8o as to obtain the full advantage of the
prineiple, '

[T TSP
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Quiescent Push-Puall Output Choke. This
has a total ‘primary’ D.C. resistance
of only 400 ohms. The ‘secondary’
is tapped to  provide _two ratios,
11 or 2/1, but by varying the con-
nections it is possible to obtain four

LT T P

L ratios, namely, 1/1, 1.4/1, 2/1 and 2.8/1.

'The centre of the choke is connected to
H.T. positive. The D.C. resistance of the
Secondary at the 1.4/1 ratio is 310 ohms.
and at the higher ratio it drops to 170 ohms.
The Input Transformer costs 15s., plus
Is. 6d. royalty; and the Output Choke
costs 12s. 6d.

Varley Ltd.

Only one type of Input Transformer
is made for this purpose by Varley Ltd.,
but for output purposes there are three
separate types of component. The Input
Transformer has the high ratio of 9 to 1,
which enables the output stage to be fully
loaded when using Q.P.P.,” and avoids
all'zisk of the Detector valve, or penulti-

mate L.J. valve- from being overloaded
before the output stage receives its full
load. In spite of this high ratio, however,
the Primary has been wound to provide
a D.C. resistance of only 825 ohms with
an inductance of 30 henries with no D.C.
When included direct in the Anode circuit,
the current passed may be as highas4m.A.,
at which the inductance only drops to
22 henries. At 2 m.A. the inductance is
27 henries. The secondary has a total
resistance of 9,300 ohms. This com-
ponent, inclusive of royalty, costs 17s. 6d.

For output purposes a combination of
transformer and choke has been evolved,
and the following are the details of the
three components. :

(1) DP37. Ratio 3/1 and 42/1.  Primary
D.C. resistance 460 ohms with an inductance
of 13 henries for each half with D.C.
current of 26 m.A. D.P38. Primary
D.C. resistance of 400 ohms with inductanco
of 8 henries for each half with current of
26 m.A. Ratios 3/1 and 50/1. DP39.
Ratios 3/1 and 75/1. Primary D.C.
resistance of 400 ohms with inductance
of 8 henrics to each half with 26 m.A.
"The price of the DP37 is 18s. 6d., and the
other two models cost 16s..6d., all inclusive
of royalty.

Bas w
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Royalfy 16

Distinctive

D 0’ 1YPE

. fitted to loud-
extra |! speakers. 1 2, 6

‘O’ TYPE
Output CHOKE

For feeding into any
existing matching
transformer as commonly

MER
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ULL INPUT

SFORME

UTPUT CHOKE

BATTERY RECEIVERS NOW GIVE
MAINS SET QUALITY AND VOLUME

R.J. are first (as usual) with their production of the components
for this “ revolutionary ” amplification system, which gives

mains set volume and quality to battery set perform:;ﬁﬁé—é
with ordinary H.T. battery capacity, and reduces H. T.

current consumption to less than half.

RESULT OF MONTHS OF RESEARCH

Constructors will realise that these two special components,
the RI. “ Quiescent” P.P. Input Transformer and the P.P.
Output Choke, are not the result of last-minute rushed designs.
They are released after months of careful research and
experimentation with the system, and rigorous labora-
tory tests carried out with a full knowledge and under-
standing of the New ‘‘ Quiescent ’’ amplification.

VALVE MAKERS’ APPROVAL

R.I. “ Quiescent” Components have been fully approved by
the valve makers who have primarily been responsible for the
new “ Quiescent ” system. They will undoubtedly be specified
i all principal circuits and remodelled circuits on account
of their special suitability for this form of coupling.

It is important to note that the R.I. Transformer and Choke
may be employed with triode valves as well as with output
pentodes, and constructors may therefore remodel their
existing battery sets at minimum cost to obtain the new
power and volume together with H.T. current economy.

QUIESCENT BROCHURE FREE

Constructors may obtain fullinformation regarding the system
and its application to existing battery receivers as well as to
new models. Direct and parallel feed couplings are shown
in the diagrams for both triode and pentode output valves,

Features :—

1. High total rat

io of 1/8 provides ample grid swing for output valves

and is maintained at all frequencies.

2, Sectionalised
exact balance

low capacity windings carefully matched to give
of secondary audio voltages which is absolutely

imperative for faithful reproduction.

3. High primary

inductance (30 henries) is provided by the use of high

permeability nickel iron core. This cnsures good bass note re-

sponse. ADDRE

b0 B ey o iternally scesned and mop b Dl 1o sns DRESS ..o e e
position without fear of interaction with other components. Screen
may be earthed if desired. , T U0 4 S r et rr e it et sttty PR.W

FILL IN AND POST THIS COUPON

In }d. stamped unsealed envelope for frec copy of Quicscent Brochure.

NAME.....cc.ccooviiiiniinn 0B000CODD0000000AE .

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

Advertisement of Radio Instruments Ltd., Croydon, Surrey. 'Phone : Thornton Heath 3211,




bt

932

]

TS (| O ()T () O {1 )T ).

HOSE rcaders who have followed the
first article on primary batteries
will find the knowledge acquired

particularly useful in gaining information
on secondary batteries, or accumulators.
In fact, the knowledge thus obtained will
reveal the similarity between the two types.
Both batteries depend upon chemical
action for set-
ting up =a
potential  be-
ween two ele-

ments  of op-
posite polarity.
Both types

evolve hydrogen
at the negative
pole and oxygen
at the positive
pole, and in

o

Fig. 5—A modern thick-plate
accumulator.

both cases the chemical action
involves the combination of
the two gases, and their
eventual return to the liquid
from whence they arose.

In practice ‘the action of
both types is very similar, the
chief difference being that in
an accumulator no zinec is

© ¢ e oo CC

7
=

—

consumed, neither is the Fig. 5 (a)—Two strips of lead brown colour

electrolyte used: up at the
end of the discharge. One of !
the greatest drawbacks of the more powerful
type of ordinary battery is the mess and

- inconvenience of emptying out the spent
% liquid, rencwing the zinc and cleaning and

rcassembling the elements. Also, the cost
of -working is prohibitive except in the
case of quite small outputs, as the zinc
‘gonsumed costs several pence per pound,
‘whereas coal, used in steam generation,
comes out at scveral pounds per penny,
to say nothing of water or even wind power.

But for all that, the primary battery

»1s an actual gencrator of its own power,

-and does not require the assistance of a
dynamo, as in the case of the accumulator.
Readers who have the first article by them
will do well to compare Fig. 1, therein
shown, with Tig. 5 in the present article.
Thesimilarity will be found rather startling.
Here we-have a glass cell containing two
elements, one negative and one positive,
immersed in dilute sulphuric acid. So

far the make-up is apparently identical,

but in the present case the negative element
is of fincly-divided or *‘spongy” lead.
The positive, however, reminds one rather
foreibly of the Leclanche cell, as it depends
for its action on a substance rich in oxygen.

W

~THE SECOND ARTICLE OF A SHORT SERIES == mimimimimms

ALL ABOUT YOUR RADIO
BAT'TERIES
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‘The Advantages of the Secondary Battery

W¢ now come to the point where the
secondary battery reveals its own special
points and asserts its superiority over -its
humbler brother, the primary cell. In
the first case there is no mess or bother
over recharging, no replacement of spent
elements or chemicals and—practically
no loss on ““ standing by * within reasonable
limits. All we have to do, when a rechaige
is necessary, is to pass a direct current, at
the proper rate, into the battery, and in
eight to twenty hours, according to type,
the battery is charged up and as good as

new. Letussee
*how these
cbvious advan-
tages are
brought about.

If we place two plain strips
of lead into dilute sulphuric
acid—Fig. Sa—and pass a
direct current from plate to
plate, we shall sce the nega-
tively connected plate main-

colour, and
evolving hydro-
gen, which bub-
bles up through
the acid. At
the same time
the  positively
connected plate

An Informative Article giving Details of Construc-

o) ez e )j

taining its characteristic lead

Principles of Accumulators

40T D (D () )

PAROED-{ ) L) () ST ] (| S [ TR | I | AR ) ()T L) S (- I

Sulphuric acid is a chemical compound
of hydrogen, oxygen and sulphur, which
is capable of being split up into its con-
stituent elements by the passage of an elec-
tric current. This process is known as
“electrolysis.”  We, thercfore, have the
hydrogen ‘‘ reducing ” the lead to a pure
“spongy ” form and the oxygen raising
the positive element to a rich oside of
lead-peroxide. This so-called proceds of
“forming ” is greatly accelerated by
casting the lead plates into “ grids ” and
pasting them with suitable lead oxides.
These are usually litharge for the
negative and red lead in the case of the
positive plates. This gives the elements
a good ““ start ” and hastens, and thercfore
cheapens, the “ forming” process, which
is the most tedious operation in battery
manufacture.  This “ forming ”” process
is complete when the negative material
has been reduced to pure ““spongy ” lead,
and the positive material has been raised
to a rich oxide of chocolate colour. When
this has been brought about the cell will
furnish a useful current, at a steady
voltage for many hours, until its useful
capacity has been discharged.  During
charging the *“specific gravity’” of the
acid, i.e., its density compared with
distilled water, will have risen from, say,
1,200 to 1,225 degrees. « Also, as charging
ey ) nears completion
¢ dense bubbles of
\‘ oxygen and hy-
™ drogen will
ascend through
the acid until it
turns milky and
finally * boils,”
— apparently, which is a visual

)

K § will  commence
— to turn a dark

.and evolve oxy-
.. gen, We shall
also observe that the hydro-
gen comes off at exactly
twice the rate of the oxygen,
proving the accuracy of the
formula H,0. This is a
very important observation,
as it provides an infallible
indicator of polarity. The
reader will do well to memorise
this fact in the simple phrase

AIRRAREARI AR RRTEARRRUDNREE,

“Negative bubbles are B St e o

voltage of the
accumul ator.

numerous.”” By doing so he

wil never experience the read the
disaster of a * reversed
battery. If this process is continued for
some hours we shall have * formed ” the
plates to some small extent, and have
stored in them a limited amount of energy.
This is really chemical energy, but will
resolve itself into electrical energy if we
connect the two plates by means of an
electrical conductor. If we place a volt-
‘meter in circuit, Fig. 6, it will register two
volts instead of the average 1.5 volts afforded
by the primary cell of the Leelanche type.

Chemical Action in Forming the Plates
Very briefly the action is as follows:

indication of complete charging.
The gravity of the acid is read
by means of the hydrometer,
which indicates the density of
the acid either by. a floating
scale or by different coloured
beads arranged to floatat ¢ full
and *‘ part 7’ charge, and sink at

R

T

DRI

Il

discharge. Asthe
cell jsldischarged .
the gravity falls
in  proportion,
also the voltage,
which drops to
1.8 volts when the
wseful, and }
‘healthy, limit has N N
P riacrléi%:wge L IMMIIImTG
these conditions Fig. 7.—A multi-plate ac~

are reversed. cumulator, showing how the
(To be continued) plates are joined up.
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HE illustration indicated as Fig. 1
shows two coils, the one of a type
commonly employed with a crystal

receiver in the immediate pre-broadcasting
days, and even for a considerable time
after the British Broadcasting Service had
been  established, and which has been
brought out of retirement for the purpose
of photography, and the other, a modern—
to-the-minute high-efficiency ** canned ”
coil. It will be obvious at once that there
is a great difference in both the dimensions
and the general design of the two coils.
Why these differences ? In what ways are
the new coils better
than the old ¥ What
has led to these radical
changes in design ?

To appreciate the
successive steps in

Fig. 2.—An example of the once very
popular variometer funer.

the development of the modern tuning coil,
it is nccessary to bear in mind the fact
that all coils are intended mainly for one
purpose only—namely, to act as one clement
of a resonant circuit, that is to say, a circuit
which, when the set is  tuned,” will respond
to the frequency of the w anted station, so
that a large oscillating voltage is developed
across the extremities of its winding. The
tuned circuit may be employed to * feed
the grid of a high-frequency valve or a
detector valve, as when it forms the acrial
tuning element, or it may be used as the
“load ™ in the anode circuit or following
grid circuit of a high-frequency amplifier,
as in the well-known tuned anode or choke-
fed tuned grid circuits.

Two Important Factors

Next it must he
remembered that the
wavelength to which
such a circuit will
respond depends upon
two factors—the in- ¢
ductance of the circuit
and its capacity. It
follows, therefore,
that a circuit can be
tuned to various wave-
lengths by adjusting -
either the inductance.
or the capacity, or:
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THE DEVELOPMENT OF THE TUNING COIL
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(PART 1)

By
H. J. BARTON CHAPPLE,

Wh.Sch., B.Sc. (Hons.), A.C.G.I.,
D.I.C., A.M.1.E.E.
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both. In order to avoid going into a
technical cxplanation of induetance and
capacity. we will take a simple analogy.
Those readers who play the violin, or the
ulkulele. or any other stringed instrument.
will. know that the strings are tuncd by
altering their tension, that is to say, by
serewing or unscrewing the pegs. and that
the note given out is also altered by varying
the effective length of the strings by means
of the fingers. Obtaining different notes
from a violin is rvoughly cquivalent to
tuning a recciver by altering the inductance
of the tuning circuit, while tuning a violin
by screwing up the strings corresponds more
or less to radio tuning by varying the
capacity.

In the modern tuning circuit, the clement
of inductance is provided by the coil, and
practically all the capacity by a
vatiable condenser.  Everv  coil,
however, possesses a certain measure
of sclf-capacity, about which T shall
have more to say later. Now in the
pre-hroadcasting and early broad-
casting days, there were very few
stations in operation. and very ac-
curate and sharp tuning was not
necessary. The coils employed, there-
fore, could be wused without any
additional fixed or variable con-
denser, the capacity of the circuit
being provided by the self-capacity of the
coil, and the tuning being cffected by vary-
ing the inductance. This type of coil is
indicated by the large one in Fig. 1. In
other words, the early listener had what
was equivalent to a onc-string fiddle for a
tuning cireuit.

) D 5 RO ) D (| )
Lo s

Inductance Variation
Several methods were
varying the inductance. The coils them-
selves were of large diamcter and con-
siderable length, and a favourite way of
adjusting their value was by providing
tappings at intervals, taken down to radial
switches. In
one type, for
example, a coil

cployed for

Fig. 1.—The old and the new in
coil design showing the radical
alterations which have been made.
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was divided into ten equal sections by a
ten-stud switeh, while one of the scclions
was further subdivided into ten parts hy a
sccond switch, A coarse adjustment of the
inductance, or number of turns in circuit
was made by rotating the first switeh, and
the final tuning was cffected by mecans of
the second switeh.

In other coils, the insulation wag scraped
off along a straight line paralle]l to the axis
of the coil, and a sliding contact or eontacts
running on a bar cnabled any desired length
of the coil to be tapped off (see Fig. 1).
Cotls of this type were arranpged to tune
over a wide band of wrvelengtha, Another
form of variable induc:ance was the vario-
meter, a partially dis nantled example of
which ig shown in Fiz. 2. In this com-
ponent two coils were arranged one inside
the other, the inner coil being swivelled so
that its position relative to the fixed coil
eould be altered.  When the two coils wero
parallel witli their turns all in the same
“sense,” either all clockwise or all anti-
clockwise,
they had the

Fig. 3.—Home-made

spokes which were afterwards removed.

clfect of

“lattice " coils built up on

adding their inductances.  As the inner coil
was rotated, however, the combined indue-
tance dccreased until when the two coils
were again lying parallel but in opposition,
the combined inductance was equal to tho
difference of their respective inductances.

Serious Losses

With eoils tuned in this way, and covering
very wide wavchands, tuning was very
“flat,” that is to say, the inherent selec-
tivity was  very low. DMoreover, coils
which relied upon any form of tapping or
sliding contaucts for adjustment occasioned

scrious losses duce to the inactive portion
of the winding. As stations became
multiplied in number the need for

more accurate tuning was manifest,
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to these conductors, then the configuration
of conductor and insulator acts’as a con-
denser, having a definite capacity which
can be méagured. In every coil, then, we
have the elements of a condenser, the wire
forming the coil acting as the conductor
and the wire covering, coil support, or
even the air acting as the insulator.
Naturally, the small condensers which
are formed are complicated in their ar-
rangement, but it will be appreciated that
when an alternating voltage is applied

Fig. 6.—The selj-capacity of the coil shown

across the ends of the coil a current
will flow and a small voltage is set

in paralle[ with the coil and tuning condenser. up between each small Interturn con-

and the use of coils having no provision
for altering the Inductance, but which
could bhe tuncd by a variable condenser,
came into favour. The first efforts in
this direction took the formi of a tapped
coil, giving a first rough approximation
of tuning, with a variable condenser
either in series or in parallel for accurate
tuning.

Then, to avoid the losses occasioned by
“end effect,” a single coil without tappings
was used, several coils of different induc-
tarce being provided to cover different wave-
bands. In those very early days manu-
factured coils were neither plentiful nor
cheap, and most experimenters wound their
own. Coils of some 24 to 3in. in diamecter,
and about an inch long, wound with several
layers, were popular. They were
mounted on a two-pin plug, and
corresponding  sockets  were em-
ployed in the receiver to accom-
modate them. The self-capacity
of these laver coils, however, was
hich and occasioned considerable
losses, and the next few steps in
development had 1o do with
reducing these losses.

Various moethods were devised,
for instance, for spacing the turns
and so avdi ling self-capacity. So-
called “ basket” coils were woven
around a spider-shaped former
having an odd number of spokes,
the spokes being afterwards removed
and the coils secured by threads,
see the coils illustrated in Fig. 3.
Unfortunately, the higher efficiency
of thesc coils was often cancelled
out to a great cxtent by the
practice of dipping the conplete
coil in paraffin wax, which sub-
stituted for the air spacing a
dielectric which produced a high-capacity.
The * high-water ” mark of these special
plug-in coils was achieved by the well-
known “ honcycomb ” coil, which is still
used to some extent to-day. Two examples
of those made by the Igranic Co. are shown
in'Fig. 4. Although not so efficient as the
best modern coils, they are, in the hands
of those who know how to use them to
advantage, quite satisfactory for a number
of applications and, being obtainable in a
wide range of inductances, can bo used to
good effect in receivers where the very

- utmost in efficiency is not required.

How Self-capacity Arises

References have been made to the term
“self-capacity,” and in view of the fact
that it is so often misunderstood, or its
effects misconstrued, it is felt ‘advisable to
deal with the question a little more tully here
before passing on to the next stage in our
coil development. From previous articles
in this journal readers will appreciate quite

readily that if two or more metallic con- | readers _must
ductors are separated by some kind of in- | accept’ without -
sulator, and alternating voltages are applied | proof.

denser. The result of this is that
a  certain  proportion of .the current
flows through this inherent capacity, and not
through the wire of -the coil in the correct
manner. The interturn condensers really
produce a resultant effect, equivalent to a
condenser, shunted across the ends of the
coil, as indicated in Fig 5, and this is what
we term the distributed or self-capacity of
the coil. .

In actual practice the capacity valucs
obtained in this way arc small when com-
pared with the capacitics of condensers
normally used in the radio receiver. - They
can range from
almost zero up
to 30 or 40 mfd.
(that is, .00003
mfd. or .00004

Fig. 4—Two good examples of the commercial version
of honeycomb coils.

mfd.), and this will depend on the method
of winding.  Undoubtedly, the best coils
(when space permits them to be used, and
other effects, such as interaction, direct
pick-up, and so on do not arise) are single
layer solenoidal ones, especially when the
turns are very slightly spaced.

Self-capacity Effects

Comes now the question of what effects
are produced by the presence of this self-
capacity in any coil. I could deal
with this side of the subject very
exhaustively if mathematics was
introduced, but,
naturally, the
reader does not
want his mental
balance upset by
that procedure,
so I will be con-
tent with stating
a few facts which

S S SRy
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RESULTANT SELF-CAPACITY
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First of all the inductance of the coil is
increased slightly, this increase going up in
proportion to the square of the frequency.
It is interesting to note here, however, that
since the inductance of a-coil at low frequen-
cies is more than that measured at high
frequencies, the effective inductance at these
high frequencies will probably differ but
little from that at low frequencies. That is
to say, the increase due to the presence of
the self-capacity will counterbalance the.
decrease due to the high frequency effects,
and, in consequence, there is little to WOorry
about on this score. g

Referring to Fig. 6, however, it will be
seen at a glance that when we have our
coil L1 tuned by a variable condenser C1,
the self-capacity, shown dotted as C2, in
effect increases the value of the capacity of
the tuning condenser at any point in its
range. - As far as the maximum capacity
value of the condenser is concerned (gener-
ally .0005 mfd.) the proportional increaso
is quite small, but when we come to the
other end of the scale the minimum value
of the condenser capacity is increased in
a much larger proportion.

: The outcome -of this should be at once
apparent, namely, a restriction of the
tnning range for a given coil by reducing
the ratio of the maximum capacity to the
minimum capacity of the tuning condenser.
How often have amateurs been at a loss {o
understand why. they could. not tune down
to a certain wavelength—here is a very
likely cause and a reason why it should be
avoided if at all possible. " There are one or
two other effects to which I shall make
reference, but these must be deferred to the
next article in this short series.

4
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Containing, FREE with every
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to-Point Blue Print measur-
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F.J.CAMM'S“FURY FOUR.”
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Manufacturers

and  Purveyorp
of Elecirsc Lamps
By Appoiniment

Purveyors of
Electric -Lamps
By Appointment

N The name that means ‘EXCELLENCE

—the new pﬂncz;ble develaped
i the Mazda valve labora-
tovies and wused for the new

“Wireless World Quiescent
| Push-Pull 2.” |

The problem of economically providing 2 battery operated
set with sufficient power to operate a moving coil speaker
efficiently has hitherto proved a serious difficulty. The new
principle of Quiescent Push-Pull, developed in the Mazda
Valve Laboratories, has solved this problem as, by the use
of two Mazda Pen 220A’s, a power output of as much as 1.3
~watts can be obtained with a total H.T. consumption of
only 6 m/A at 120 volts.

The new principle is used to great advantage in this new
““Wireless World »* circuit, which has been designed to
work with Mazda valves,

For full report on Quiescent Push-Pull see article by E. YEOMAN
ROBINSON, CHIEF ENGINEER, THE MAZDA VALVE LABORA-
TORIES, in “Wireless World” for January 6th, 1933.

The designer of the
“WIRELESS WORLD " QUIESCENT PUSH-PULL 2

155 CHARING CROSS ROAD,

pido Radis Valows am mansfestutd 1n Greai Brizaia for The Bratish Thomoon-Howrten Cn Lid.. Londen aed Rughy

V.185
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PRACTIC AL, LOW-FREQUENCY

NOTES on

COUPLINGS

Underlying Principles and Sound Advice on the Correct Use of the LF. Transformer

OST listeners will have noticed that
in many modern receivers the low-
frequency transformer is not con-

nected in the conventional manner, that is
to say, with the primary winding direct in
the anode circuit of the previous valve, but
that a resistance fed circuit is adopted.
Although those who have made a study of
radio theory are able at once to appreciate

ANODE CURRENT IN M/A.

1R |} G )-GO )

By
H. J. BARTON CHAPPLE,
Wh.Sch., B.Sc. (Hons.), A.C.G.L.,
D.I.C., AM.I.E.E,
Ln-n-(_4x-n-n-nﬂu-u.n-nl_x_n.i
tions in current due to the audio-frequency
modulations of the incoming signal.

AUDIO-FREQUENCY MODULATIONS
OF “RECT.” CURRENT

14 ) - ) -
1O (- )J

“RECT.” CURRENT OF VALVE

TIME BASE

Fig. 1~—Diagram illustrating difference between *““rest’ current and actual current
passed by valve,

the reasons for and the advantages of this
method of conneetion, a brief description
of resistance fved and a stimple explanation
of the reasons for its adoption will form a
fitting introduction to these notes.

To-day i3 the day of fairly powerful sets,
emploving at lcast one radio frequency
amplifying stage. As a 1esult, signal voltages
of considerable magnitude are built up
before being passed to the detector valve.
The ordinary leaky grid detector, operated
at a fairly low gnode voltage, i3 unable to
handle very strong signals without some risk
of distortion due to what is termed double
rectification. It is possible, however, by
increaging considerably the anode voltage
of the detector and at the same time modify-
ing the values of the grid condenser -and
leak, to increasc the signal capacity of the
detector valve, thus reducing the rigk of
overioading, even when strong signals are
being handled. This method of detection is
called * power egrid ” detection and it is
being adopted in both manufactured and
constructional sets where really good quali-
ty output is desirved,

Saturation

There iz, however, one disadvantage
attaching to this system, namelyv that, at
the higher value of anode voltage, the anode
current  becomes substantially increased,
and usually reaches a value which causes
“gaturation " of the average type of low-
{frequency transformer. To realise the
nature and effects of saturation it is neces-
sary to know that the anode current of a
detector valve can be considered as com-
prising two portions: a steady direct
current ecual to that which the valve would
pass when the normal anode voltage was
applied and no signal was being received, and
an alternating current equal to the varia-

MAGNETIC STRENGTH

the value of the anode current at any
instant) and the magnetism induced in the
core is indicated in the curve reproduced in
Fig. 2. It will be seen that over a considerable
rance of current values, represented at A
to B, the magnetisiu of the core is propor-
tional to the magnetizing current, but that
above B, popularly known as the * knee
of the curve, the magnetic strength does not
increase so rapidly with increasing current.
If, therefore, the steady or *rest” value
of the anode ecurrent is approximuately
equal to B, the changes in magnetism will
not be in strict proportion to the changes
in anode current, but will be distorted as
illustrated in Fig. 3, where the curve A.CL
represents the variation of anode current
and the curve MS represents the resultant
changes in magnetic strength. Because the
secondary voltage of the transformer, which
is the signal applied to the grid of the
following valve, follows faithfully the
changes in magnetic strength, it follows
thav saturation of the iron core must result
in distortion of the signal,

The device known as resistance feed
avolds the risk of ' iron cireuit distortion ”’
by filtering out the direct crrrent compon-
ent of the anode curvent. IMg. 4 is a simple
diagrain of the conneetions, and it will be

seen that the main anode current passes

through a high resistance R, while the
audio-frequency voltage developed across
this resistance is led to the transformer

primary via the condenser C.

The correct values ot resistance and
condenser have becn olten explained in
Pracricar WireLess, and it will sutlico
to remind readers that the rvesistance
should be from two to five times the
anode resistunce of the valve, and the
condenser of approximately one 1nicro-
farad capacity. Further, the resistance
must be capable of carrying the full
anode current of the valve without over-
heating.  Several interesting variations
of the standard connections are available

MAGNETISING CURRENT

Fig. 2—Curve indicating velation belween mag-~

and the different alternatives have their
specitic uses in different circunstances.

netizing current and magnetism induced in core of Connection Variations

L.F. transformer.
This is shown in Fig. 1, where the steady

or “rest ” cuwrrent of the valve is indicated | tho ““turns ratio.”

by a dotted liuc, while the actual value
is shown by the thick line. If tho
whole of the anode current is passed
through the primary winding of the ¢
transformer, the core will achieve ark
steady degree of magnetization duey
to the direct cwrent component, and &
this magnetization will be modulated by =
the alternating component of the anode
current. This would not wmatter in the =
slightest if the actual value of the
magnetization at any moment was O
strictly proportional to the strength of %
the magnetizing current.

Magnetizing Effects
Unfortunately, however, the iron of

For example, in the diagram Fig. 4, the
step-up ratio of the transtormer is equal to
That is to say, if the

which the cores of transformers are
made does not respond uniformly to the
wagnetizing current. The relation be-
tween magnetizing current {in this case

______ L
|
| {
_____ |
b
|
l
|
|
! |
ISR
A
!
|
MAGNﬁTlSING CURRENT
“Fig, 3—Curve showing relation belween

magnelfzing current and magnetizing strensth,

Mot s B - SRR
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HT+
GB~

G.B~

windings are again in
series, but the connection
from the coupling con-
denser is also taken direct
to the grid of the following
valve. A little study of thig
diagram reveals that the
circuit is equivalent to or-
dinary resistance capacity
coupling with a low fre-
quency choke instead of a
high resistance leak to
complete the grid circuit.
The transformer, there-
fore, simply acts as a grid
choke, and has no step-up
cffect.  Another way of
! looking at it is to consider

HT+

LF

5 s >

this arrangement as a 1
to 1 transformer.

Fig. 4—Diagram illustrating step-izp ratio of the L.F,

transformer.

transformer is a standard 4 to 1 component. |}
having four times "as many turns on the |
secondary winding as 6n the primary
winding, the step-up 111 Plg 4 will
Le 4 to 1.

It is possible, how ever, by varying
the connections to the tr ansformel,
to obtain three other ratios. It is
obvious that'in Fig. 4 the incoming
signal is applied oniv to the primary
wmdm{_ between the terminals P
and H.T. + which is connected to

earth via the terminal G.B.—, while
the grid circuit of the following
valve comprises simply the second-
ary winding, which has four times as
many turns. But in Fig. 5 by a
simple re-arrangement of the con-
ncetions, the primary circuit still
contains the same number of turns,
while the grid circuit is composcd
of the primary and secondary
windings in serieg, so that the

4

It may now he asked
what uses can be made
of thesc different arrange-
ments. Onc can almost

wear some reader saving : ¢ Why bother to
wduu the step-up eftect of youtr trans-

HT+
R
=
Der.

——— e

tho thuds of the wvalve’s amphﬁ(*a‘mou
factor. Tne additional effective ratio obtain-
ed in Fig. 5 may, in this case, be of advan-
tage. On the other hand, suppose you are
employing a pentode in the output stage,
you might conccivably find that with the
highest ratio, or cven the simple turns ratio
of the transfornmer, vou were overloading the
output valve, and thus getting bad repro-
~duction. It is then a simple matter o
change the conneetions to those shown in
Fig. 6 and thus reduce the overall amplifi-
catioi.

Individual Study

In extreme cases, say, for instance.
where vou have two low-frequency stages,
it may be of advantage to adopt the onc to
onc arrangement, relving for amplification
on thc gain obtained bv the resistance
capacity nctwork R and C,

In fact, cach rcceiver must he con-
sidered entirely on its own merits. Duc
regard must be had to the strength of the
signals reccived, to the number and efficiency

HI+

of the other low-frequency amplifying staccs,
and last, but by no means least, to
the “acceprance” orsignal handling
capacity of the following stages,
especially the output stage. It is
not for a moment sugeested that
complicated switching arrangements
should ke installed to cnable rapid
change-over to be made {from onc
set of connections to another, 1t is
definitely worth while, however, {0
cxperiment when building a set, in
order to ascertain which arvange-

ment suits best your particular
valve combination and working
conditions.

Turther. it is useful to be able
to alter the ratio in the cvent of
changing the valve types, as from

triode to pentode output. Another
use to which the arrangewmcnt may
be put is to increase the ratio

cffective ratio of the transformer is
5to 1. )

A further variant in Fig. 6 is similar to
Fig. 5, but the primiary winding is reversed,
so that the sccondary or grid circuit con-

sists of the primary and secondary w indings
in opposition. The step-up ratio in this case

HT+

Fig.5.—Rcarrangement of Fig 4 to give increased step-up ratio.

former ? Surely the most economical method
is to use circuit No. 5 and obtain the
biggest possible effective ratio.”

But this is not necessarily «o. In many
cases it is tiuc that the extra step-up is of
considerable value. For
example, it must be re-
membered that, in intro-
ducing the resistance feed
method, the total amplifi-
cation of the valve is to
an -extent -limited. To
quote one casge, the maxi-
mum stag.  gain, apart
from the ©
trans-
former
step-up,
is  equal
to the
amp lifi-
cation
factor of

the valve s

multip 1i- é
¢ by the

Fig. 6.—Connections of L.F. transformer wl
outpul valve.

iz one leas than the turns ratio of the trans-
former, and in the case of a 4 to 1 faans~
former would be only 8 to 1.

Becoming a Grid Choke
The last combination -is illustrated in
Tig. 7. Here the primary and sccondary

resistance
R and
divided
by the
vsum of Boand the anode ]
resistance of the valve, 1f.
thevefore, the resistance 1 ]
i3 only twice the walve
resistance the gain (again

ien using penlode

during the summer months. when
reception conditions, cspecially for
the distant stations,are not so {favourable
as during the winter. If the “ tuwrns minus
one”’ or simple vurns ratio scheme is adopted
as standard for winter reception, it may
well be that the additional amplification
provided by the * turns ratio plus one ™
arrangement may be a considerable advan-
tage in the summer.

Many listeners, in addition to their
“ house ” sct for family use, like to keep
an experimental receiver in commission.
It would be a good plan to arrange such a
receiver with flexible connections to the

tranzformer go that the benefit of changing
ratios can be obtained swiftly and
without breaking and re-making
-soldered joints.

!

A7t

not counting the trans-
former step-up) can only be

Fig. 7.— Another arrangement

.
of L.F. transformer.
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No. 1. 1st H.F. :

Q330r

No. 2. 2nd H.F.:

No. 3. Detector:

Cossor

No. 4. Output:

Cossor 2201

* Metallised.

F

- 17/6

—exclusively specified
for the

The capabilities of the * Fury Four " are outstanding—if you
use the right valves. Remember, the performance of your
“Fury Four" is controlled by the valves you use. The
designer specifies Cossor exclusively. Use Cossor. Only the
recommended types of Cossor Valves will give you the range,
the tone and the volume you expect from such a fine Receiver
as the “ Fury Four.”  Your dealer stocks the types you need.

To A. C. Cossor Ltd.,, Melody Department, Highbury Grove, London, N.5,
Please send me, fres of charge, a copy of the 40-page
Cossor Valve and Wireless Book B 17.

Name

Address

Prac. 4/2/33.

; : i _ SENE W —k1 —
ey -, S e L R o seag e
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A Dual-control Device
HEJ{L‘ is a device which will be useful
to those who wish to add a rheostat,
volume control, cte., without an additional
knob on the pancl, when the set has a
push-pull switch. Solder a 2B.A. or larger
nut, to the metal bush on the end of the
gwitch, as shown in the sketch, and to this
serew a picee of brass rod tapped accord-
ingly. The cxtra component is mounted
conveniently back from the panel on a
plece of chonite, and its spindle is filed flat
or syuarc. A small picce of brass tube is
solderedd to the extension rod, and the
remaining end i3 hammered sguare or
flat to fit the component spindle and to
slide frecly on it, as shown, If the nut
and switch knob ave tightened properly the
knob will operate the component and never
unscrew, and will act as a

awitch as before.—J. H. Rowe
(Wexford).

SQUARE END SLIDING ON SPINDLE

TUBE_FIXED TO ROD

NUT SOLOES
SWITC

RED TO
H

THAT DODGE OF YOQURS!

Every 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 i1s 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, %.C.,2. Pat your name and address
on every item. Please note that every notion
sent in must be original. Mark envelopes.
‘“Radio WrinkJes.”

YL PTETIT I
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terminals. To another plug affix by two
6 B.A, screws and nuts a small piece
of brass (Fig. 1) to make contact with the
two pieces of brass
on the double
gocket. The wiring
arrangement is
clearlyshownin the
sketch, which also
helps to make the
: D idea clear. It will

be seen that when
“the L.S. plug is in
the left-hand soc-
ket the L.T. supply
to the other socket
is  broken, and

when the L.S. plug
is in the right-hand
socket the L.T.

Switching in the Extra Valve
HERE is a simple method of using some
old coil plugs to plug the speaker to
the cxtra valve, and at the same time to
counect the L.T. to the said valve. The
push-pull switching arrangement on the
pancl is not interfcred with, and still
tunctions on whatever number of valves
iz used. TFirst obtain a picce of ebonite of
the same thickness ag the plugs. Mark out
and dvill four holes. Into these holes push
tichtly two pins and
two sockets (obtained
from two broken
pligs) ag shown in fig.
2. To the right hand ¢
side only of this double .2
socket affix two pieces
of thin brass to the
ehonite by two 6 B.A.
serews and nuts or

Fig. 2=~A4 simple plug-in swiich arrangement.

| arcangement all that is required is

is connected and
the exira valve is
functioning.—C. T. EvErarD (Chelmsford).

A Panel Switeh Improvement
HE accompanying sketch shows an
arrangement which I have adopted
to make positive coniact between the
spindle and the bush of a switch mounted
on a metal panel. As is common with
many switches of this type, after a short

time the spindle wears loose and results in
uncertain contact, which invites
trouble.  All that is necessary to
do to convert a switch of this type
is to drill a small hole, say %in.
diameter, diametrically in  the
spindle, midway between the end
of the fibre bush aend the knob.
Next cut a piece about 3-32in.
thick from a piece of $in. diameter
brass vod.- This forms the plunger,
which must fit loosely in the hole
in the spindle. To complete the

a small spring, #in. outside dia-
meter and about jin. long, svhich
fits at the back of the plunger. The
spring is put in the hole and the
planger on top. The planger is
then held down flush with the
spindle whilst the bush is slipped
over. Of course the stroke of the
spindle must not exceed twice the
length of the bush, or the plunger
is apt to fly out. The spindle,
plunger, and bush can be assembled

L

first and then fitted in the other part
after, if the contacts are slackened
off and moved to one side, The

PLUNGER MUST FIT
ST EIT LooseLy
o

OETAIL OF 2PINDLE
Improving contact in a switch spindle.

aboveis a typical cxample, and the sizes may
be altered to suit different types of switches.:
This method provides, an easy solution
to faulty swilches, — G.  [{usrureys
(Birmingham). .

Automatic Safety Switch
HE accompanying illustration shows
a simple automatic switching are
rangement for an all-electric receivery
Mounted inside the cabinet, at the rear,
is a two-pin plug to which the connections
from the mains unit are taken. A corre-
gponding socket is screwed to the door of
the cabinet in such a position that when
the door is closed the socket engages with
the pins, so completing the cirenit. VWhen
the door is opcned the circuit is auto-
matically ‘broken, and the: arrarigement
makes a useful safety switch, particulatly
for © persens unacquainted with maing
apparatus.—E, Hucmes (Hendon), '

! (Continned on page S41.)

L

PLUG ENGAGES WITH SOCHET
WHEN DOOR 15 CLOSED,

An automatic switch for an allweleclric receiver.
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INPUT TRANSFORMER
[Relft®o c 0o aoaocaa 00000000aaa000000a oN
Primary D.C. Resistance ......... 825 ohms.
Total Sec. D.C. Resistance. . . ... . 9300 ohms.
Prim. Inductance . .... 30 henries with no D.C.
000066000 00000000600 27, . 2MA,

e e e 22 . 4 MA,
PRICE, including Royalty +evv ... 17/6

‘DP37. QUIESCENT PUSH-PULL
OUTPUT TRANSCHOKE
Ratios.ovvv vt . 3/1 and 42)1
Primary D.C. Resistance ......... 460 ohms.
Sec. D.C. Resistance (3f1} ....... 130 ohms
Sec. D.C. Resistance t42/1). ... ... ... '8 ohms.
Primary Inductance ... oo leach half)

13 henries with D.C. current of 26 MA. o

PRICE, including Royalty .. ...... 18/6 4
PUSH-PULL COMPONENTS

QDP38. QUIESCENT PUSH-PULL i

Radio’s newest need . . . Varley's latest achievement. A range of
Quiescent Push-Pull Components designed and manufactured by a

OUTPUT TRANSCHOKE

A ] ; > ) RAHOS . e oo e v e 3/1 and 50/1
pioneer firm, famous for over 30 years for the quality of their electrical Primary D.C. Resistance f........ / 400 ohm/s.
Coil—windings. 2 Sec. D.C. Resistance 13/1) «...... 130 ohms

0 0 D an o Sec. D.C. Resistance (50/1)......... 9 ohms.
You are adapting your existing battery set > Or building a new one ? Primary [NQUCtaNEe « . veen. ... .. {each halfl

In either case can you do better than choose Varley > Varley Quiescent
Push-Pull Components are made in a wide range to suit your every
need . . . . an Input Transformer, ratio 9-1, and three different
Output Transchokes to give you accurate matching.

Each Varley Output Transchoke is suitable for either high or low

Proprs.s OLIVER PELL CONTROL LTD.:

8 henries with D.C. current of

PRICE, including Royalty ...+ ....16/6

DP39. QUIESCENT PUSH-PULL

impedance speakers, thus avoiding the losses of an additional matching OUTPUT TRANSCHOKE
. . . 1 G Al th d Ratios. oo it e 3/1 and 7501
transformer and its expense—a double economy. Get all the advan- . .

h . ) Primary D.C. Resistance . ........ 400 ohms.
tages of this revolutionary Push-Pull system ; use Varley— the quality Sec. D.C. Resistance (3/1} - .. ... . 130 ohms
products at a reasonable price. Sec. D.C. Resistance {751} ... ... “64 ohms.

— Primary Inductance . ....... « ... leach half}
8 henries with D.C. current of 26 M.A.

PRICE, including Royalty........ 16/6

Advertisement of Oliver rell Control Ltd., Kingsway House, 103, Kingsway, London, W.C.2. Telephoné; Holborn 5.303,

26 MA. -
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(Continued from page 939.)
Coil Mountings from OId Plug-in Coil Cases
HE ebonite cases of old plug-in coils

'PRACTICAL WIRELESS

the “ nipper ” pattern and, hav-
ing drilled a small hole A through
the flapper portion, and another

make very good mountings for | hole B through the base, fix tho
home-made S.G. coils, such as were pub- | trap by means of two screws C
lished in  No.- 3 of Praoricar. WiRELESS. | at the extreme end to a clothes-
The old case is first emptied of its coils, | line prop or other suitable pole.
then a &in. hole is bored in the centre of | Note that about half the trap
one side. The tuning coil is then either | should overhang the end of the
screwed or glued in a central position on [ pole. A long length of string is
T B then passed through the hole B
’ N and secured by means of a knot SANEET
f \ m on the upper side of hole A. The
gi r__ l%'——ai | ’ trap is now sct in the ordinary
4 q__| ‘ ~way, and the prop raised and
miad manccuvred until the loose cable
- ' SOREBN MADE BY or rope protruding from the pul-
| e ley comes between the jaws of -
] (T the trap. The long string which is attached
: to A is then pulled and the rope secured
! so that it can be hauled safely down again.
| SWITCH CAM FORMED BY —=8. C. Toye (Erd-
! FILING NUT AS INDICATED ington),
| & a0 e WEGLAS  Testing Fixed Con-
{ LONG WAVE COIL CONG WAVE COIL densers
= e ga HAVE found the

following to he
a thoroughly relia-

A plug~in coil case used for a coil mount.

top of the ebonite case, as shown in the
accompanying sketch. Any number of
terminals can be fixed around the coil,
the wires being passed through the lin.
hole and sccured underneath the terminals.
The terminals A and B are placed in a line
at right angles to the old pin holder. A
piece of sprung metal is fastened on, but
it must not quite touch terminal B, A
brass rod is passed through the pin
holder to a position immediately beneath
the spring clip.” A small piece of metal
is fixed to this end, so that when the knob
on the other end is turned it will force the
clip up to B and short the long-wave
winding., These mountings and cols can
be ganged by boring a hole opposite the
pin hole and then passing a long rod
through to another coil mounting. A
cheap and efficient shield can be made of
an aluminium hot-water bottle, which ig
cut to the size required.—B. CrLarxs,

When the Aerial Breaks
HEN the acrial breaks, the halyard
or support rope is sometimes pulled
almost through the pulley attached to the
pole or
other
fixture,
sothat
/ it is im-
—£-6NOT ON possibl e
/ STR!NGth get
A hold of the
locse end
without
having to
climb or
lower the
pole. 1
have found
the follow-
ing gadget
work most
successfully
in dealing
with this
problem,
Procure a
mouse or
i i - . 1at trap of
A gadget for gripping a broken acrial halyard,

=
s T |
-

ble and economical
way of testing fixed
condensers of .5 mfd, or larger capacity.
The ecircuit consists of any triode type
battery valve arranged with about 90 volts
H.T. across plate and filament, preferably
from a dry Battery, Grid bias iz applied
by means of a 16-volt G.I13. battery across
grid and fiament. The condenscr to be
tested is connected
between the orid of
the valve and L.T,
-— s0 that the

A
e
n_(
CONDENSER
ON TEST, -
=
Vo 18vera
i

A useful addition to a lead-in tube.

but as soon as a“dud?” is put
on test its weakness i3 so obvious
that there c¢an Le no confusion.
—D. C. Greex (Clevedon).

A Lead-in Fitment
N acrial lead-in refinement whiclh has
the advautage of compensating for
the slackening and ightening of acrial
ropes due to weather variations is of great
value to keep the down lead taut and prevent,
swaying where it is near to the house wali.
L A rod of wood about {in. diamecter and
about 15in. long is hinged to a bracket
fixed to the window frame just over the
lead-in tube. A reel insulator is fixed on
the outer end of the rod together with a
small weight of any snitable kind (a china
door knob is actually uscd). Tho down
lead is wired to the insulator and then
direct to the lead-in tube, with only a littlo
slack to provide a ¢ drip " loop. - The hinge

can be made with two window-blind brackets
anda4B.A. longscrew dixed through the
rod. The arrangement is adjusted to bo
just free to move up and down, and
thus makes allowance for the shrinkage
of the ropes during wet weather. The
weight sbould be adjusted to keep
the down lead taut.,—A, H. STaPLES
(Hendon).
Combined Switch and Reaction Conirol
HI- accompanying sketeh shows a
useful gadget I have made for my

HT+

HY.~

[

LT+ two-valve all-clectric receiver. [t con-

sists 'of a reaction condenser combined

A method of testing fixed condensers.

G.B. battery will charge it. A switch
(A) is arranged so that the G.B. battery
mav be cut out of the circuit, and
a milliameter (M) is included in one of the
H.T. lcads. Now with switch A closed,
a grid bias of 16 volts is applied and H.T,
consurnption is as shown by the milliam-
meter to he very small.  If the fixed con-
denser is a good one there is a voltage across
its plates very ncarly as high as that of
the G.B. baftery, and.- as no current is
needed to apply G.B., any drop in voltage
will be due to the condcnser
itself leaking, To show how
quickly this voltage will drop,
open switch A.
This cuts out the s
G.B. battery and
b]iassd is nﬁw ap- .
plied by the con-
denser. If thefgﬁ;—g;:i/
condenser is a
good one of, say,
4 mfd. capacity, QT
there should he no
approciable riso
in anode current
for at least fifteen
minutes, The
lower values show -
a guicker rise,

Swrrse DoLty
FILED TOSWT

LT7 with a mains switch, thus making the

set casier to control by the insxperienced
members of the family. A * Telsen
0003 mfd. reaction condenser (not differ-
ential) was obtained and to it is fised o
brass bracket by mcans of small bolts
through the exisling eyeletted Lioles, This
bracket has a hole cut in it for the Bulgin
or gimilar mains switch. The switeh dolly
is filed out as shown, and o small brass or
steel lever is mado and fitted to the main
shaft of the condenser. This engages with -
the cut doliy at minimum capacity, and

7TELSEN ‘0003 REACTION
C ONDENSER‘)

A combined switeh and reaction control.

thus two controls aro satisfuctorily ganged.
> ErrxmesT
SiLson

\ Burcin Ne 02

d Bea
MAires Surrrer 95 OR ALustinire

BRACKET FIXED IN
EXISTING HOLE W1TH
TNO SALL SCREWS
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'MORE ABOUT THE
WHICH WILL MARK

EVERY READER ? :
h w

| WHO MAKES
THE FURY FOUR
WILL BE AD-
VISED FREE OF
CHARGE UNTIL

p THE SET
f FUNCTIONS IN

THE MANNER®

CLAIMED,
2 it td many wireless ex-
E perts and members of By
\ & ) t'he tadio trade. Ih:?ve F. J. C AMM
b4 received also one ’or -
ﬂ two letters from in- who will give complete con-
i spired sources, to which _structional  details - next
z I have not for obvious- week, together with inde-
! reasonsreplied, for I can- pendent test reports,

not divulge information

which keeps us ahead of

-

e

Mr. W. B. Richardson leaving in a Tiger Moth with a Fury Four

for test.

our competitors.
The ¢ Fury Four ” has my |
personal guarantee that it
does what I claim for it, '
and I would repeat, every |
reader of this paper may” ‘
obtain my - advice - FREE ¢
OF CHARGE until the re- (I
ceiver functions in the same (o
manner as mine. It has =
been tested in swamp areas, -
and I shall place before you
evidence in support of my

! HE publication of the preliminary an-
I nouncements colcerning my new Tle-
ceiver, the ‘ Fury Four,” in our issues

for January 21st and 28th has produced an
enormous amount of interest, not only among
the readers of this paper but also among the
trade and the Press generally. I have received
‘a welter of correspondence from eager readers:
asking for advance details of its construction,
whether it will be suitable for A.C. operation,
whether it is stable and so on. I cannot, of
course, send advance details through the post,
but full constructional details, together with a

U
The fini

full-size wiring diagram showing above-base-
board and sub-baseboard wiring will be given
in next week’s issue. As I explained earlier, I
have been to an enoxmous amount of trouble to
make the ‘ Fury Four”’ worthy of the paper.
I have checked and double checked component
values, tested it on a variety
of aerials and demonstrated

o

D) T ) G} v e
M | QRN | | D ) D ) i | x> ) T ORI D () - B ) S )R ) (D | D €D (| | D | A || QD G | ) D G | D ) | £

M D {1 G {1 -

A rear view of the Fury Four from which the compact lag-out may be seen.

claims, together with the reports of experts
to whom I have loaned receivers,

The Controls =

Last week I explained the circuit diagram
in detail and I feel that I ought now briefly to.
run over the controls. The knob on the extreme
left is the main tuning knob and that on the ex-
treme right the secondary tuner. A remarkable
feature of the ‘* Fury Four ” is the manner in
: which these two scales
remain in step at both
‘ends of the scale. For
example, at the lower
end of the scale London®
National comes in with
.both dials set to 18;.
London Regional with
both dials set to 50 ;-
Midland ' Regional with
both dials’ at 60; and
North * Regional with
3 both set to 80. You will
¢, note from the calibration
b chart given next week
that the double gang
and the single condenser
remain in step with
remarkable  precision,
thus avoiding the con-
fusing operation of hav-
ing to set one dial to
one number and the
second one to another.
The central and upper .
knob is the wave-change

FREE FULL-SIZE 1'-
FURY FOUR WILL BE:

2620120 00 w0t 40 s 40

The arrangement of the components ai
- 1 { ) | e (]

| ({1 () (| G- | ( ram{
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1933 WONDER - SET
E: RADIO HISTORY

The Multi-Station
- RECEIVER WITH |
THE DESIGNER’S
GUARANTEE OF
SATISFACTION,

SEE THE
PERSONAL
GUARANTEE
GIVEN LAST |
WEEK !

switch, and im-
mediately  be-
neath 1t the
on-off switch.
4 The Jeft-hand -
¢ lower knob is
the potentio-
| meter for ad-
justing the
voltages applied
to the screening
grids, and the
i right lower knob
is the reaction
condenser. A
valuable use can -
be made of- n
these two latter controls when interfer-
ence or janumning occurs by reducing the
voltage applied to the screening grid
and building up signal strength by
_ & means of the reaction condenser.
Coupled with the other outstanding
features of the ¢ Fury Four ” this system
of control makes for great selectivity,
and enables the operator to have com-
plete control over the stability, signal
strength, and quality of reproduction of
the “Fury Four”; and speaking of
quality of reproduction, all of the experts to
whom the * Fury Four” has been demon-
strated are unanimous in pronouncing it
faultless. As an example of its station-getting
properties I append a list of stations clearly
received without jamming or overlap at
Hendon on Friday, January 20th, on a poor
indoor aerial. No effort was made to
provide a complete list of the stations
received, the following merely being
selected from my calibration chart
and thé dials set to the positions I
had previcusly ascertained. - i
"All'of the undermentioned ‘stations -
were tuned in and verified within- =
an hour. This, of course, is
not a complete list’'of the sta-
tiong received on the * Fury
- Four.” A full list "of ’
stations received will be
given next week.

shed receiver with the W.B. speaker ready for use.

<

T T T O T

BLUEPRINT OF THE
GIVEN NEXT WEEK!

KONIGS WUSTER-
HAUSEN. &

DAVENTRY NATIONAL. |
- EIFFEL TOWER.

WARSAW,

MOTALA,

MOSCOW,

KALUNDBORG.

OSLO. o
h .MEDIUM WAVES,

BUDAPEST.

MUNICH.

VIENNA.
BRUSSELS No. 1,
PRAGUE.

id the wiring beneath the baseboard.

Mr. W. ]. Declaney, about to enter a Tiger Moth with another Fury

Four for test purposes.

NORTH REGIONAL.
LANGENBERG.
BEROMUNSTER.
ROME.

KATOWICE,
SOTTENS.

. MIDLAND REGIONAL.

LEIPZIG. * }
RADIO TOULOUSE.
LWOW. i

SCOTTIgH REGIONAL.

ALGIER:

STUTTGART.
LONDON REGIONAL.

STRASBOURG
BRNO.
BRUSSELS No. 2.

MILAN, .
POSTE PARISIEN.,
BRESLAU.
GOTEBORG.

PTT.

NORTH NATIONAL.
HILVERSUM.
SCOTTISH NATIONAL.
BRATISLAVA.
HEILSBERG.

TURIN,

MORAVSKA-OSTRAVA,

LONDON NATIONAL.

FRANKFURT-AM- .
MAIN.

HORBY.
FECAMP.

Only occasionally was it found necessary to
make slight adjustments to the pre-set aerial
condenser, in order to find the best setting for

the particular

acrial
£_&s a matter of fact, the

Another view of the
Fury Four which will assist
you in wiring,

which was used.

“Fury Four”

e ¢ - - i (0 o=t

) - i

r—
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is a prolific station getter, _al?d _insfead . of THE SET WHICH SETS
having to twiddle seven or eight knobs, with THE STANDARD!

their impossible permutations, you have in the
“ Fury Your ” a receiver which even a beginner
can operate, make, and afford. Over one hun-
drcd stations have been logged in a single
evening on the “ Fury Four,” and it is with
enthusiasm and confidence that I cnjoin readers
of this paper to make up my “Fuwry Four.”
They may do so in the certainty that it will do
all that I elaim for it, and so confident am I of
this that I guaraniee to give them my personal
advice until it funcfions in the manner claimed.

You should not make any receiver until you
have first investigated the capabilities of the
“Tury Four,” the complete construction of
which, with blue print, will be dealt with next
week. I will just add in passing, that Ishall also
produce an A.C. version of it, In order to
cnable those who wish to proceed with the con-
struction I append an assembly order,

Three-
quarter
front view of the
Fury Four, which
gives a further
idea of its neat lines.

Attach valve-holders first,
andwire filament connections.
Use bave wire for Negative
filament leads to facilitate &
carthing of other lcads.
Mount condensers, terminal
blocks and fusc on undersido
of baseboard, and wire as
much as possible on this side
of baseboard. Attach resis-
tances where no lead goes
above board. :

Turn over, attach H.F.
chokes, L.F. transformer and
pent. choke. Continue wires
where possible. Attach coils,
continue wiring. Attach
variable condensers, complete
wiring, Drill panel—mount
switch, potentiometer and
reaction condenser, and. at-
tach panel. Complete wiring,

.
§8118100 R B DB AR B8 3 0 B w0 r A

FREE REXT WEEK!

e £ O e e e b A FULL-SIZE

CIRCUIT DIAGRAM OF THE FURY FOUR. BLUE PRINT

C1, €5, C10—.0003 mfd. €2, €3, C4—.0005mfd  C6,C7, C8, C9—.i mfd. Cl1—,0003 Differential. C12—.0002mfd. CI3, (POINT-TO-POINT WIRING)
Cl4, CI15—1 mfd. RI—50,000 okm. Potentiometer, R2, R7—30,000 ohms. R3, R4, R5, R6—1,000 ohms., R8—2 megohms. Si ) 3 s
R9—5,000 ohms.  RI0—100,000 ohms. ~Chi—Sereenéd S.G. Choke, Chi—Unsereened S.G. Chole.  ChimmSereencd Stondard ize 183 ins. x 28} ins.

~J
Smsp—y | N

N

e

T

[ m—

H
i
]

L O T Y T e R L e e Y

H.F, Choke. VI, V2—Metallised 220 S.G. (Cossor). V3—Metallised 210 H.F. (Cossor). V4—220 PT (Cossor). OF THE FURY FQUR
Assembly Order for the ¢ Fury Four ” of coils should be positioned. Lay all components THE BEST RECEIVER
Drill holes for valve-holders and small holes | in positions they arc to occupy, and with awl mark OF ALL
for leads, Mark centre line, on which switch rod | serew points, A S OO . .
g‘(mﬂ-ﬂ-ﬂm' ’L ot 1“““”-“.{)a(3-'1)-1)-U“()-()-(l-()m“-“-“-(]ﬂl)-f]“(lm(\-()nlln!l“()(‘(!ﬂ'g
] LIST OF COMPONENTS FOR THE FURY FOUR i
§ One Three-gang LISSEN Coil Assembly (L.N.5162). Three BELLING-LEE Terminal Blocks. |
E One LOTUS Two-gang Condenser with Disc Drive, gneﬂ%lililig\é?[-[é%E 'I‘}'Wa}’ flattery IS‘:irdA il Earl i
Y One LOTUS .00 €. singl ith Di e ix -L. erminals, marke erial, Earth, Pick-up,
i One SOVEREIGI(\)ij d single Condenser with Disc Drive Pick-up, L.S. and L.S. (T’y pe B). s s Ps i
2 LD : ompression Type Condenser, Type J. | One BULGIN Fuse-holder, Type F.5 with Fuse i
| One WEARITE S.G. Choke, Type H.E.P.A. ) : B |
{ Onc BULGIN S.G. Choke, Typs HLE4 One l%EWCOS 50,000 ohm Potentiometer, i
.G. Choke, Type H.F.4. One TELSEN .0003 mfd. Differential React]

! One PETO-SCOTT Scrconcd ELF. Choke. * ype W.18 Herontial Reaction Condenser,

. . yp 5. l
! One L.F, Transformer, Ratio 3 to 1. Qne WEARITE Three Point Switch, Type GWC, = é
| One TELSEN Pentede Output Choke, Type W.72, One Ebonite Panel, 16in. by 8in.—BECOL, |
ﬁ Three DUBILIER 1 mfd. Fixed Condensers, Type BB. Three CLIX Wander Plugs, GB+ GB 1 and GB 2, i
¢ Two DUBILIER .0003 mfd. Fixed Condensers, Type 665. |iwo COSSOR Valves, Type 220 S.G. (Metallised),
§ One DUBILIER .0002 mfd. Fixed Condenser, Type 665, gﬂe gggggﬁ x:}"e’ ',ffYPe 219 lg;IF- (Merallised). !
i o . a ne ve, Type .
g g::r %E?;Lgik 1 ! N} S n.xfd. Fixed Condensers, Type BE eib One EDISWAN 2-vo,lt Accumulator, g

assis Mounting Valve-holders, Three 4-pin and Y

i Four 1,000 ohm ERIE Resi 1 Wait T e Sepi One EDISWAN 9.volt Grid Bias Battery. ﬂ
E 5 055 g & e51Stors, att iype. lone 5-pin. | One EDISWAN 120-volt Super Capacity H.T. Batteey, i
! Two 30,000 ohm ERIE Resistors, 1 Watt Type. ! | One W.B. Loud Speaker, Type P.M.4. ’ =
i One 100,000 ohm ERIE Rf.:sxstor, 1 Watt Type. One CARRINGTON Fury Four Cabinet, Q
E One 5,000 ohm ERIE R'eswtor, 1 Watt '.I'ype. Two coils of GLAZITE Connecting Wire, i
: One LISSEN 2 meg, Grid Leak with Wire Ends, Sundry Screws, soldering tags, etc. ,J
“()-XWI.‘I‘UQUD()“H“l)-llpl)-l)-l)nl)_()’l)n()‘[)"'[)‘-'()-()-l)-U“(l“l).’”“”-Unh-nﬂll-ll-l)‘l’_(l’[lns-()-l)-(]“l ‘
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! We shall be pleased
to advise readers re-
garding purchase
of complete sets.

IF a  radio  dealor’s  cataloguc g
perused,  the  reader  will  find
that in  the matter of mains-

operated threc-valve receivers offered to
him there is a wide choice, and, inasmuch
az most of them include a sereen-grid HUF.
stage. a detector, and a pentode output,
he “may find considerable difficulty in
making a definite selection. 1t is. however.
in what may appear to be minor details,
but which in effect arve all-important factors
in the actual performance of the instru-
ment, that they differ from one another,
A designer, Hmited hy the number of
valves in the circuit and, in particular. the
price at which the set can be z0ld, is com-
pelled, in the matter of sensitivity, selee-
tivity. and quality of reproduction to effect.
a compromize. In the matter of the first
factor, in view of the greatly improved
components at his disposal, he i3 able to
sccure the results desired. and the
question of selectivity largely depends
on the number of tuned circuits which
he may be permitted to incorporate
in the receiver.  As regards guality,
the problem offers fewer difliculties.
[f efficiency is shown in the layvout
of the componentg, and great atten-

tion paid to small but naportant
details, he may, with care, achieve

results with a three-valver which will
compare favourably with the perform-

wice of a much more claborate and
cxpengive receiver,  The Climase 4.0,
Model  Bandprss Three i a good

example of what can he done when
these conditions are fulfilled,

The reeciver is designed for AC.
mains only. and, ag you nay ree from
the 1llngtration, 1t is housed I a solid
walnut cabinet with plain black side
picces recessed  for practical hand-

ips:  the left-hand one contains an

arips ;
acvial volume-centrol condenser.  The The
iront ol the ecabinet is more of a

utilitarian than decorative design, hut it i
~imple and  effective, the speaker grille
bearing  the  well - known  Climas Lion
raipant,  Immediately below it we find
in a recessed metal escutcheon an illumi-
natedd  and  calibrated  condenser  geale
printed in black for the wavehand 200-550
metres, and in red for the channels above
300 etres. Inoaddition, the main broad-
caxting stations are given at their respective
dial readings, and are clearly seen throush
small rectangalar openings allotted 1o that
purpose. The three knobs, comprising the
tuner. the combined wave-change, radio-
gramophone, and *on ” and ©oft 7 switch,
and the volume control, have heen placed
iadine in such a position that they can
he handled comfortably with the operator’s
wrists resting on the table earrying the

receiver, For fine tuning this will be
found to.be exceptionally convenient.  The

terminal strip at the bacl of the instrument
is particularly simple and effers no = puzzle

T T LT T T

i CLIMAX BALANCED BANDPASS :
THREE FOR A.C. MAINS. ‘
to the wninitiated.  There are the usuald
sockets for acerial and earth, gramophane
pick-up, and, if desired. an external Joud-
speaker. One owtstanding featnre which
calls for epecial mention the natns
protection arrancement adopted. The <pt
cannot be opened until the mains have been
dizeonnccted from the receiver, ax the phig
itzelf i fixed in the chassiv, Such a methed
prevents any possibility of shoek or © short
cireuit 7 which might eausce trouble,
Although, in cvery instance. makers
supply instructions on the operation of
their veceiver., and diagrams showing how

=

these should be set up and operated. the ' the mains aevial o

booklet delivered is apt to he mi<daid.  In

order that this loss should not be materially © cochet

Climax Bulancel Bandpass Three for A.C. mains.

felt, in thiz ease the makers have very
cleverly  printed  the raost important ot
theze nstructions on oo large jvorine tabhe
aflixedd o the back anetal panel. e
cirenit conxists of a sereen-grid HLUE stagpe
(Mazda metadlized ACSS.G0 with mised
coupled handpass input filter coupled 1o
a power grid detector valve Onetallized
ACTHLY by an improved method  of
tined  anode cireait, comprising eapaeity-
controlled reaction in the approved nian-
ner, followed by o parallelfed transformer
to the outpnt pentode (Mazda/ NCLopensy,
which in turn iy teensformer-conpled  to
the moving-coil Joud-spealer.  Eflveerive
smaoothing is carried ont by speaker ficld

and Jarge-capacity condensers, The un-
distorted ontput is roughly 2 watts,  The
H.P mupply s obtained trom the A

mains by neans of o transformer and a
doablecwaye  vectifving valve (Mazda
CU120,350), the consmuption of cnrpent
heing Slichtly over 72 watt<, The constre-

|

t

|
|
|
|
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CALIBRATION CHAMT OF KT
OIRL SETTINGS
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Tested
by
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tion of the recciver i mbnad D the petad
the valves, and
totally sereeoncd tanmge coals the Bdanos of
thecomponent s g Juaised py e sulptage,

(hy test the Dawdperss Thyee

chagsis bears on its surige

[T

put up an excellent performanes, With
wire ytesvoven with
cthe power lead el phueged mito the waorial
full londeocpeaber vooption was
ohtained ot onls of the tae eogudon
procratanes, bat gl of wone of the
rore powertal Continental broadoasts
Unider these conditions oo tial « nsitivi-
ty sufferod otk aned ot anvttane, the
w leetivityv v the gaednnm waves was
enhancod, For the veos i b rages
nisctons on the bonger wat o s e ont egede
arrial ooadbod Sl any viduen o o de -
sired, bt Drosonwiry Notenad el
Radio-Pariapron wded goad sonaln, Foe
locals T sl st et v cven
foo croat, wand o rooamrs o had o
made to the aorad e vontesl on
the <ide of the reones. Tang an
eaternal aerial oand earth, ceedbont
rosdte for o thre ovalver were sertppad,
Selectinity and @ psthivity wene

markably poawd, and the s paratuan of
stations was coeathy sunphfesd by a
Jdieions handbng ot the aerad mpot
and  reaction controfs. A deepe e
of the former and bner ase of the
Jatter proved e valne of bandpass
tunig. The reception af a hroasdeast

Yo

from Muldavhker wilnlst Lowdon  Tegional
1ooon the aie 14 a0 severe test, bigt ths
was gnade peessible GF the aeral npwt
wits  redhipecd fo a0 mnmimung ared
fall use gnade ol penetion. A s ram
snount of interference was sHE crnsend
by the boeal bromdeast, byt the I BN
transimission wad clearly readable. At g
greater distanee froan the bwal, such an
meanyvenicnes wonlil ot arise, The
wetionr of  the reactiom contral s very

grachal o when apphied o medinm waves
it it Be veed sparmgly. Moee latitade
entafn o b stations are to be tuned i on
the Jonwer channels, s 0 may alosost b
taken to it niesimum prant be-fome bringing
on oserflation. The diads bave been farly
neenrntely cahtoated and the moadugs
shove Litthe vamation with any b ration
i aerind capaeity, cen whether the st fa
sl wih o externad  anpial, or
when the acriad dpmr conteol is brought

el

it actiog,
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STUDY of the various articles on
modernising old receivers that have
appeared in wireless periodicals

during the last few years might almost
icad one to the conclusion that the writers
are either not too familiar with conditions

prevailing in many households, or that they

do not consider any wircless set more than
three years old worth the trouble of re-
juvenating. For instance, nowadays, onc
will look in vain for advice on improving
the performance of old sets built in the
vears when plug-in coils and externally-
reatralised HLE. valves were found in
every cirvcuit; yet anvone who travels

about will soon discover that many of

these obsolete models ave still in regular
use. for the simple reagon that their owners,
foreced to cconomize in every direction,
have quite properly looked upon a modern
veceiver as an unjustifiable extravagance.
Some users, mlsundelstanding a statement
frequently made in the radio press to the
offect that improvements in radio reception
are mainly due to the increased cfficiency
of modern valves, have blindly and hope-
fully taken the obvious step of replacing
an odd valve ‘or so by a modern type
possessing, naturally, completely altered
(hamc‘oeustjcb, and have been so disgusted
with the results that they have 1es1gncd
themselves to hearing the desired station
through a background of its neighbours,
and to the accompaniment of sundry
mysterions whistles and whisperings that
daily grow more insistent.

Bearing in mind the vital fact that the’

user of one of these old-type sets will not
e prepared to spend wmuch more than his
own time on improving his lot, T have been
making a number of plaOthﬂ] experiments
with € junk ” apparatus, in order to dis-
cover what can be done very simply and very
cheaply to mect modern conditions, and
the eircuit shown in Fig. 1 represents
the most satisfactory all-round solution
of the problem. Before dealing ivith the
why and wherefore of this circuit, however,
T should like to define the extent to which,
in my opinion, an old-type set can be iin-
proved by the averdge man, without whole-
sale rebuilding, and without spending money
that would be laid out more economically
on the purchase of a complete new kit.
{t is convenient to express thesé limitations
in the form of threc prohibitions, bascd
on what I have seen attempted, and the
average results therefrom. .

What Not to Do
(1) Don’t replace the old 3-electrode valve
in the H.F. socket by o modern S.G.
Vilve,

This substitution frequently necessitates
a complete redistribution of the wiring
and components, in order to sceurcé
stability, and the new signal produced
is enhanced to such a degree that the
faults of the old output system are
g0 disproportionately accentuated as
to be unbearable on the speaker.

(2) Don’t attempt to get 1933 quality by

odd replacements.

Quality is not a question of a special
component alone, but is a matter of
design from stem to stern.

Some Suggestions for Owners of Old Types of Sets
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(3) Don’t buJ a Band-pass Unit (or other

equivalent costly tuning device).

If you can really afford to do this,
go the whole hog, and get a complete
new kit. Botching of this type never
pays in the long run.

Having decided what ought not to be
attempted, it only remains to find out
what can be aimed at, and I think that,
if an obsolete set can be made to pick
up, clear of interference, any station within
its capacity, and to reproduce that station
with the volume and quality for which
the sct was originally designed, the user
should be satisfied.

It is obviously impossible to deal piece-
meal with every type of wireless set still
in use, so I shall assume that the old set
contains a stage of H.F. amplification,
followed by a detector and at least one
L.F., stage, that stability is obtained
through the use of a neutralising condenser,
that both aerial and anode tuning is
accomplished by plug-in coils and wvariable
condensers, and that reaction is supplied
through the medivm of a plug-in coil—
a ooneml specification that should cover
most of the obsolete sets worth the trouble
of imyproving.

Increasing Selectivity

Now, ugers of these old sets will have dis-
covered long since that the sctting of the
aerial condenser is much less eritical
than that of the anode-tuning condenser,
the latter being really the ¢ master mind,”
as it were. Yet, almost every cheap specific
for increasing selectivity is concerned with
the aerial-tuning circuit. In old sets one
necds every possible bit of energy on the
grid of the H.F. valve in order to build
a good fat signal, and it has always been my
experience that devices operating in front
of the grid of the first wave are only effec-
tive when the signal received is so strong
that much of it can be dissipated with
advantage. It will be obvious, then,
that if the anode tuning, already f'\uly
sensitive, can be made really ecritical,
onc need not arrange the aerial circuit
to give selectivity at the expense of volume.
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ARE YOU STILL USING PLUG-IN COILS?

By H. E THOMPSON

pnnr;cmymnapn

Indeed, some of the old acrial coil arrange-
ments, that looked admirable on paper,
bandied the incoming signal about to such
an extent that it died away altogether in
the more remote districts, so the simpler
the aerial end can be kept, the better will be
the ultimate result on the ancient receiver.

Fig. 1 represents the necessary compro-
mise, and to those who sce a number of
ways in which it could be improved I
would say that I have drawn the simplest
possible effective circuit, involving probably
the purchase of only two very cheap new
partg, and utilizing, with the minimum of
alteration, only such components as already
exist in most obsolete sets, or can be
obtained at “ scrap ” prices. Whilst the
circuit diagram is self-explanatory toanyone
capable -of making a successful alteration, a
few notes may be helpful.

Adding the Additional Components

The lecad-in is taken to earth through (),
a pre-set condenser, .0003 max., and (b)
a coil coupled to the centre-tapped grid
coil. These coils are plug-in tynes, mounted
in onc of the old two-way coil-holders, and
whilst, normally, they are very closc-
Couplcd a shade of movement is necessary
for cxtreme selectivity in certain cases.
The anode and reaction coils are also of
the plug-in brand, coupled in a two-way
holder, but when mounting these room
must be left for the full swing of the reaction
coil, since I have found that, on some old
sets, oscillation occurs at the bottom of
the medium waveband, even with tho
reaction condenser at minimum, and =a
movement of the reaction coil itself is
required to restore stability. Where pos-
sible, the aerial coils should be mounted
on the outside of the cabinet, and the
others inside the set, but if all of them
must be mounted close to each other, they
should be arranged to swing in opposod
planes—i.e., ~horizontally and vertically.
Reaction is controlled primarily by the small
reaction condenser (preferably .0003 mfds.),
but the amount of reaction cffect available
18 governed by the swing of the reaction

(Continued orn page 961.)
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. F, J. Camm, Editor,

Wireless,”?
“It is with extreme confidence that
I place the Direct Radio ¢ Fury Four **
teforereaders 0 ‘¢ Practical Wireless.>?
This is the first time any ecircuif
has carried the personal guarantee
of the Editor, You can build the
‘“‘ Fury Four > with complete conw
fidence,”

ACCESSORIES FOR

THE Y“FURY FOUR."”
Slernens 120 Volt H.T. £ s. d
Battery Standard
Capacity 13 ¢

Siemens 120 \o[t HT.

Battery Power (‘ap’xclty 140
Oldham Type 0.50°L.T.

Accumulators 9 0
Sicmens 9 Volt G.L.

Battery . 10
Block L.T. Accumuh-

tors &) amp/hrs. 011 o0
Oldham 120 Volt Wet

H.T. Accurnulators, or

12 mont].\ly pd)rrems

ot 76 410
Allas A.C. 23 ILT.

Nimi 219 6

T
s D
119 6

LK. 260 HL

i
’\HAR
Eliminators with Trick-

le Charger, or!2 month-
Iy pavments of &6..
Atlas A.C. 300 HUT,
Eliminators with
Trickle Charger and
Grid  Bias T
or 12 mon s
ments of 12 ... 6 1 0

Sgecially Recommended
Celestion PPM Soundex
Permanent magnet
moving coilspeakerwith
Input Transformer ..
W.B. PM4 permanent
magnet moving  coil
speaker with Inpnt
Transformer . . 2 2 0
LEpoch Twentieth L‘Lu-
tury permancnt mag-
net moving coil speak-
cr with Input Trans-
former .
Bluespot OOP‘\I pernmn-
ent magnet moving
coil speaker with Input
Transformer .. a
W.B, PM2 I’elmaneub

410 ¢

17 8

115 ¢

219 6i

Magnet Moving Coil
Speaker  with  Input
Transformer, or 12

monthlypaymentsoi&/- 4 § 0
R & A Victor Permnancent

Maznet Moving Coil

Hpeaker with Input

‘rapsformer, or 10

monlhly paymentsof8/- § 10 @
R & A Challenger Per-

manent Magnet Mov-

ing Coil Speaker, with

Input Transformer ..
Bowyer' Lowe ALD

Mark I1I Pickup ..
Voluwe Control .
Collaro  Double Spring .
“ramo  Motor Auto-
matic Stop .. ..
Collaro A.C. Induction
Gramo Motor L. 21000
Collaro  Complete A
Gramo  playing  Unit
with Induction Motor
Pieinp  and  Volume
Control. Or 12 month-
l) pdvmonts of 7/6 ..
vpe Radiogiam
(*abumt in Wainut .

Extra Special

Two Matched (clmlmn
‘ PPM Soundex Sy
ers. Mounted on
Type double packed

non-resonant  haflles

board, This arrangcs

ment eiiminates boom-
3 ing, chattering, and
directional effects and

gives wonderfully lifes

like reproductions,
Sujtable for any bat-

tery or mains driven

receiver. Or 10 month-

ly parments of 8/6 ..

115 0

‘110 0
3 0

113 0

4 0 0
310 0

317 8
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itor of PRACTICAL
personally guarantees the “FURY
FOUR.”"—Build it with a DIRECT
RADIO Tested Kit

Never before has the Editor of any paper

given his personal guarantee to a set.

Take Mr. Camm’s advice and build veur

“ Fury Four”

with a DIRECT RADIO

KIT and be sure of the best results.

IRELESS

Donaid P. Mareus, Managing Director

FURY FOUR SPECIFICATION.,

“ Practical Wireless > as
Kit Distribuiors for the
Foar,”

of Direct Radio Lid., recognised by

tiicial
“ Fury

“Mr. Camm apd I know you will
not be disappointed with the ¢“Fury

Official Demonstration

£ s d:
1 Lissen Cl‘hxccwamr Coll Imt
type LN3162 . aa o 1 6 0
1 Frie 2-megohm G1id  Leak
with wire-ends . .. 001 0
1 J.B. Unitane {wo-cang
screened  condenser  .GUD3
mid., with dise drive .. 018 6
1 J.B. Nugang Single screenel
condenser with disc drbe.. 0 9 8
1 Ready-Radio .0003-mid. Dil- ERER
ferential Reaction Condenser 0 3 0
1 Varley Pentode Nichoke 012 8
1 Eiie 100,000 ohms resistance 0 1 0
2 Erie 30,000 ohm resistances 0 2 0
1 L:iie 3,000 ohms resistance .. 0 1 0
4 Irie 1,000 ohms resistance .. 0 4 0
1 Set of 8 Frie Resistor coup-
ling links ., a .. 010
1 pair Panel Brackets .. .. 0 0 6
1 Ready Radio fuse Lolder and
sfuse L. - ., .. 001 0
1 Wearite screened H.I—‘. Clicke .
Type OFPA .. 00 .. 0 4 0
1 Ready Radio 3-pt.’switch .7 0 1 8§
1 Ready Radio 8.G. H.T". Choke 0 5 8
. 1 Kinva standard  screened
H.F. Choke .. 029
2 Dubilier .1-mfd. C.T. Con-
- denser type B.E.3L .. 08 0
3 Dublier I-mfd. Condenser .
1ype B.S, .s oo .. 0 6 ¢

The *“ FURY FOUR,”

for vourself.

in conjunction
with ¢ Practical Wireless,” will be
demonstrated daily at 159, Borough
High Street, London Bridge, S.E.1.
Come and hear the amazing results

2 Dubilier  .0003-mid, Con- £ & a
densers type 663 .. ... 01 0 Kl ! Mﬂdel 1
1 Dubilier  .0002-mid. Con- - .
denser type 663 P 0 61 (less valves
1 Lewecos 30,000 ohm DPoten- and cabmet) " "
tiometer - . 3 0| or twelve monthly payvments
1 Sovereign .0003-mifd. Dresct of 12/9.
condenser 0o o 013
1- Ready Radio 8-1 ratio L.T. KI I MOdel 2
Transformer .. . 0 5 6 .
2 Belling Lce Wam’or plvm (with V{_leeb £g 16 9
G.B.4, ¢.B . 0 0 4| lesscabinet)
3 Clix  sub-haseboand  valve or twelve menthly payments
liolders -t-pin .. .. - 0 2 04 of 18/3-
1 Clix  sub-haseboard  valve
holder, 3-pin .. 0o 0 0 9 KET MOdeI 3
1 Jicllm., Lee 4-way Luttery
Cord . o0 00  ao 19 f\vxth\al\e>£io 17 9
3 Belling Lee terminal mounts 0 1 6 [ and cabinet)
6 Belling terminals or twelve mo'uhlv payments
ATPU, LS + LS— .. 0 1 3lof 20/~
1 Permeol Panel 16" " x 8" .
drilled to specification .. 0658 K IT M od el 4
1 Drilled and  foll ‘covered . Crza " 3 Four
baseboard 167 x 10”7 x §7, and & Eth 199 - l“ur_v B I- :
2 side Strips 10" x 27~ .. 0 4 o] Walnut Consolette Cabinet
‘elestion P 2
1 Direct Radio “ 158" Fury and Celestion PPM Soundex
Four*” Cabinet in Walnus.. 1 1 0f{Permanent Magnet
4 Valres to specification . 217 6 Movmg Coil . =
Connecting Wire, Screws, lle\. 8 Spcakcr » °
ete. .. oo . 0.
’ o1 alot twelve monthly payments
_H017 9 of ogg,
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ADDRESS

RERAROCVEOGZECCUEARNA

_ (ay 1 enclose
for which (5) 1 will pay on delivery
() I cnclose first paymcnt of

NAVIE ...,

B R

RGP YARCCIINONENE R EO0RCNUNOONECERERBOGE
CASH,C.0.D., ANDEASY PAYMENTORDERFORM
To Dlrect Radio, Ltd., 159, Borough High Street, London,
Flease dispatch to me at once the following goods. .
Cross E){{t'l'idé '1' B
not applicable f £ .......
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QUIESCENT
PUSH-PULL
ACCESSORIES

Varley D.D.36 Quiescent,
Pushpull Input Trans-
foriner

Varley D.P.37 Qmesr‘cnt
P

pull vutput
Lranschoke .. ..
Varley D.P.38 Quicscent
Outpnt

Transehoke .. aa
Varley D.P.39 Quiezceut
Pushpuil Output
Tranechoke .. oo

R.l. Type Q Quirscent
Pushpuil Iuput
Transformer .. o

B.I. Type Q Quiescent
Pushpull \)ulpuL
Choke ..

Qonnd  Rales ~ Quicecsnt
Pughipull Iu put Trans-
former,

2 Matched Mazda Pen
2200 Pentode Valveg
for . Quicscent Pushe
pull stage

Drydex 130 Volts M.T.
Battery Type H.1460
for Quiescent Pushputh
Working

[

017
018
016

018

012

scaaze

S.E.1.

yINSXSRFENNNENSNRUTRNQERNUDL

Fonr ¥—if built with the Officisl
Direct -Radio Kit—so order with
confidence.
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F. J. CAMM

Choke
COMPONTENT the function of which
is to offer an easy path to direct
carrents but a difficult one to
alternating cwrrents. Chokes used in
radio are of two distinet types. those
used as a barricr against high-frequency,
or very rapidly alternating currents,
- and those which offer a high impedance
to low-frequency currents. A high-
frequency choke is composed of a single
coil of fine wire. This consists of a large
number of turns wound round a bobbin
in much the same wav as a small tuning
coil. As low self-capacity is a nccessary

as in the inset (Fig. 1)

The H.I. type of choke is no use for
preventing the passage of low-frequency
currents. It has nov sufficient inductance.
A low-frequency choke, therefore, has
more turns of wire and is wound on a
bobbin with an iron core. The iron core
usually consists of thin sheets or lamina-
tions. These arc stamyped out in the shapes
shown in Fig. 2, and when fitted together
they not only form an iron centre to the
bobbin itself, but pass right round the
outside as well, This is what is called
a closed core. and its presence greatly
increases the induciance of the choke,
Fig. 3 shows a typical L.F. choke in a
moulded bakelite case. The similarity
between this and an L.F. transformer is
very marked. However, a transformer
has two windings, whercas a choke has
only one.

Choke Capacity Coupling

feature the coil is often wound in sections ‘

PR T RN P BRI TN Sunam B oppal

THE BEGINNER'S A B C OF!
: WIRELESS TERMS (Contd.)

and the anode is connected to
the input (erid) of the next valve
by means of a condenser. If the

first of the two valves to be coupled is a

e in a moulded
bakelite case.

must ke a high-frequency one, but if it
is the detector or one of the low-frequency
valves, then a low-fiequency (L.F.)
choke is used. Choke-capacity coupling
usually gives very clear reproduction. It

A method of coupling onse

does not

valve in a veceiver to the
next one
following
by means
of a choke
and a con-

choke is
included

HE Gl up between

give a step-

each stage, =
as with
transfor-
mer - cou-
pling, but
has an ad-
vantage g
over resis-

intheo .

P -
(anode) !I]|~
circuit of [
the first ]
valve,

wound in sections.
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Fig. L.—Two types of H.F. choke and (inset) how the wire is

tance-capa-
© ity cou-
pling in
that it does
1not appre-
ciably
diminish
- the high -
Ml tension
" voltage.

COJL

Fig. 2.—
(Left) —
An L.F.
Choke Con- choke before
trol - the case is

Aterm/fitted.
used to de- (Right and

tain type of

;
i
|
i
i
i
i
!
!
!
!
!
J
{
]
!
i
!
!
]
0
!
!
i
!
!
!
!
i
!
{
]
[

]
!

}

|

]

i
d

LAMINATED [RON CORE
ol

note a cer- foreground) —How the iron core is made up with two of the

transmitter which employs a large iron-
cored cholke for * controlling ” the oscilla~
tions.

Circuit

The wiring arrangement nsed to connect
any clectrical apparatus. The term is
also used in a general sense to indicate
the whole plan or lay-out ‘of a wireless
receiver or transmitter,

Circuit Breaker

A device for quickly scvering an
electrical civeuit. The term is usually
confined to automatic switches and

similar apparatus which come into opera-
tion under abnormal conditions, such as
when too heavy a current is flowing in
a circuit or when a reversal of current
talkes placc. Automatic circuit-breakers
are also called automatic cut-oufs. A fuse
may be classified as ‘a civeuit breaker,
since the fuse wire melts and thus breaks
the circuit as soon as the current exceeds
a pre-determined amount. Both a fusc
and a cut-out are shown in Iig. 4.
Cirenit Diagram
~ A theoretical representation of a
circuit. In radio circuit diagrams certain
conventional symbols are used to indicate
the varvious components, and these arc
joined by lines representing the connecting
wires. A typical civenit diagram is given
in Fig. 5. The names of the various parts
are indicated against their symbols.
Circuit Tester

CGeneral term for various devices used
to test the continuity of a circuit or its
msulation. One of the simplest forms

separate laminations.
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Fig. 4—Two types of
circuit  breaker — an
automatic cut-out and a
fuse. )
consists of a flash-lamp Dbulb and a
battery. The bulb is joined to onc pole
of the battery and lcads are taken from the
other pole and from the bulb as in Fig. 6.
The two leads are connected to the circuit
to be tested. If there is a breakage some-
where in the circuit the lamp will not
light, but if it is complete the lamp will
glow.

Close Coupling
When an electric current passes through

Fig. 6.—A simple home-made circuil lester.

a coil it creates a magnetic field around
the coil, that is to say, therc are lincs of
magnetic force radiating from the coll.
Now if this coil is brought near to another
coil 80 that a large number of the lines of
foree pass through the second coil it is
said to he “ closely coupled ” to it. If
the current in the first coil is oscillating
1t will induce a current in the other coil,

and if the other coil also has an oscillating
or fluctuating current passing through it
it will in twrn affeet tho first coil.  This
property of induction, as it i1s called, is
made great use of in wireless, and tuning
coils arc often placed close together in
order that they should  induce currents
in ono another. Sometimes. however,
very, strong inter-action is not
required. and then they are
spaced farther apart and aro
then said to he /foose coupled.
Fig. 7 showa

two practical AERIAL
examples of ~
close cou-
pling. On the
left two
plug-in  coils
are mounted as close
together as possible
80 as to obtain the
maximum coupling.
On the right two
colls  are shown
wound on one former

TUNING

coL
S

GRID CONDENSER

N

GRID
LEAK

normally tho filings
resistance to the flow
to the imperfeet contact.  1f, however, a
wireless  wave struck  the  tube tho
filings  “ cohered ' together and made
comparatively  good contact  and s
passed current to work  the recording
apparatng.  Onee the Glings had adhered
together it was found that a  elight
mechanical shoek was neeessary in order
to restore them to theiv origial non-
condueting  state.  To overcomeo this

VALVE

P

(fffvred a  high
of current, owing

"PHONES

- HT
s BATTERY

with the saine object
in view.
Closed Core
former

A transformer in

'Trans-

co/L

e < _
TUNING CONDENSER

L.r
BARTTERY

b

RN

EARTH

which the iron core
goes completely
round the eoil wind-

ings, thus forming
a  continuous mag-
netic path. Sucha transformer is usually

built on the same lines as the choke
illustrated in Fig. 2. The iron coreis to
all intents and purposes  *“ closed,” the
only break heing at the joints between
the two halves. The
advantage of a closed core
over an open core or none at
all is that it concentrates
the magnetic field and =o
makes the transformer more
cflicient. See also ** Trans-
former,” * Mains Transfor-

REACTION ;@
N ] SWITCH
w_REACTION

CONDENSER

Fig. 5.—A typical circuit diagram. All the symbols are marked
to show to what they refer.

difficulty various deviees, such a3 bnzzers,
were emiploved to continwously tap the
tube. Later several types of s¢lfrestaring
coherer were invented.  Some of Chese
cuployed a globule of mercury between
iron cleetrodes.,

mer,” and L. Transfor- —
mer.”? x é //
Coherer T~ == =

An carly form' of wire- =

y m g \\—- =

less  detector.  The  hest \’\\—_ ==
known type consisted of a L
glass tube filled with metal — N
filings. These  occupied '||' | S—— =
the space between  two |!§ e
metal plugs, one in each qm“‘- [
end of the tube.  Tho plugs “"“"L\

or contacts were connected
By wires to a hattery and
some  form  of recording
device. It was found that

Fig. 7.—Two examples of closc caupling. In one case two
plug-in coils are mounted side by side cnd in the other
tuo coils are wound close together an the same former.

HEN a fault develops in a fairly
complicated valve set with scveral

L.F. stages, a gramophone pick-up often
forms a useful aid in tracking down the
cause of the trouble. If the leads from the
pick-up are connected to a suitable
adapter, of the type made to plug into
valveholders, the pick-up ecan he con-
nected into the grid circuit of the detector,
and each of the L.F. valves in turn. By
gsimply plaving a record with the set
switched on, and noting the strength and
quality of the reproduction, it is nsaally
an easy matter to locate the fault, or at
any rate to narrow down the area in which

AOTtn . (47178 MM 92 LD 60 w4 D 7 ety R 90 xS {80 28]

TRACING FAULTS WITH |
A PICK-UP |
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it is likely to bLe. If in testing an H.E.
det. and 2 L.1. circuit, for instance, one
finds that the reproduction is perfectly
normal with the pick-up in the prid
circuit of the detector valve, the fault
probably lies in the H.F. part of the
circuit.  If, however, it i3 necessary to
connect the pick-up to the intermediate

L.F. stage before any reaulta can be
obtained, the detector is probably faulty.
Similarly, if the pick-up hns to be eon-
nected to the power valve Lefore the
record can be heard, the fault probably
lies in the intermedinte LW, stage. If no
results can be obtained at all with the
pick-up connected to uny of the valves,
the fault ig cither one affecting the wholoe
zct (as, for instanee, a bhreak i the 1107,
negative lead), or else it 8 confined to the
ontput stage. By mrrowing Jdown tho
field of gearch in this way, a geeat deal of
timo and troublo is
Hugsr,
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HEN using a circuit like those of
Figs. 1 and 2 a double-pole, double-
throw rotary switch can be made to

serve the functionof batteryswitch and frame.

aerial wave-change switch by connecting it
as shown in Fig. 8. With the knob in the
central position the set is switched off, but
by turning it in a clockwise direction the
batteries arc connected and long-wave

ARROHS NLICRTE
LIRECTION OF FINOING

BEGINMING

T Grio
\
BRvE~
CHANGE
l @ SH/TCH

VAW % HT—

- ROIRCENT
\Evos OF INOINGS
)

/

N Mo &

END AERCTION
Convoenser

.
| i
- BEGINNING

Fig.10.—The method of winding

the frame aerial.

reeeption is obtained. 1When
the knob is turned anti-clock-
wise the set is ready for
medium-wave reception. The
switch can most conveniently
bc mounted on the panel in
such a position that it is
symmetrical with the wave-
change switch operating on the
tuned grid coil. -

When using the circuit of
Fig. 38 it is better to mount the
three-point wavechange switch-
on the loud-speaker fret and
to use an.entirely separate one
for making battery connec-
tions. The 200.0hm resistance ,,
in the reaction .circuit should !
be mounted as near as pos- j
sible to the anmode terminal of J; i
the detector valve, where it

=
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THE DESICN AND CONSTRUCTION OF
SIMPLE PORTABLE SETS

(Concluded from page 878, Jandary 28th, 1 933, issue)
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i By FRANK PRESTON,
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forms a screen, of course, and must be
connected to H.T. negative at the *“set”

connected to one of the screws in the metal
body of the speaker wunit. Connections
from the screening braid are easily made
| by twisting the bared end of a length of
24 gauge cotton-covered wire round it
and applying a spot of solder.

The frame aerial will be accommodated
inside the lid, and a suitable form of con-
struction for the wooden support for this is
illustrated in Fig. 12.
The main frame is in

TRIANGULAR

will function in the most satisfactory
manner. Itis hardly necessary to add
that all wires going to the frame aerial
should be as short and direct as possible.

Screen the Speaker

When the loud-speaker unit is mounted
inside the {raimne aerial it is always possible

for both the speaker and its connecting .

wires to * pick-up” a small amount of
H.F. energy from the frame windings.
" When this.oceurs, instability is the inevitable
result and in consequence a most objection-
able hum is emitted by the spcaker. The
difficulty can most easily be prevented by
using a length of Lewcos twin-shielded wire
for the connection between the set and
speaker. This material consists of two
rubber-covered wires passing through a
tube of braided aluminium wire. The latter

-BLOCKS TO STIFFEN
THE FRAME

Fig. 12 —How to build up the frame as a case
to accommodate the set.

the f(.)rm of four sides of a shallow:

rectangular box, and four notched pieces
of wood are glued one on each corner so
that the windings can be held more secuyely
in position. The medium-wave winding
-consists -of side by side turns placed in the
lengest notch, whilst the long-wave portion
is pile wound in the three smaller ones.
This form of construction reduces capacity

to a low figure and at the same time allows -

a fairly large area of wire to be exposed
to the oncoming .waves. The aerial. is

almost equally efficient on medium and
long waves, since the exposed area of the

Information on a Popular Subject

end ; the other end of the screen should be.
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§ medium-wave windings is as great as
¢ possible, whilst that of the long-wave

winding is small in comparison. - When a
{ reaction winding is employed it will be
put on top of the other windings, about
two turns being wound over the medium-
wave winding and three (one in each notch)
over the long-wave one. More details in
regard to frame aerial windings will be
given later. .

In Cabinet Form
When the set i3 being made in cabinet
form a normal type of baseboard will be
used, and this will be fitted into the aerial
frame as shown in Fig. 12. The layout of
the receiver components will be

AERIAL WINDINGS ilar to that employed in @
IN SINGLE_LAYER

kR

“ stationary ” set of the type
built on a . wooden chassis.
That is, components will be mounted on
both sides of the baseboard, preferably
with the L.F. circuits on the underside.
When an S.G. stage is being used it might
be an "advantage to screen
the baseboard by covering it
with metal foil. But, in
addition to this, screened
components should be wused
wherever - possible in  the
H.F. circuits so as to obviate  interaction
with the aerial windings. Batteries will
be housed in the bottom of the case, so
the connecting wires can drop straight down

‘from the set. The loud-
speaker and its connecting -
BATTERY leads must be screened
| COMPARTME NT  exactly the same as in the

suitcase model.

The frame aerial windings in this case
can all be wound side by side since there
will be ample space. This arrangement
will give a greater area of wire when working
on long waves, and in consequence long-
wave efficiency will be somewhat higher
than with the arrangement shown in Fig. 3

Frame Aerial Details
The estimation of the number of turns
and gauge of wire required for a frame
aerial always seems to present a difficult
problem to the constructor. There is no
(Continued on page 952.)
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Fig. 1l.—The recesses to accommodate the

windings,

f
1
|




‘nut  Cabinet and in-built Loud-speaker

February 4th, 1933 PRACTICAL WIRELESS -

Never 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
enthusiastic letters from constructors or so much
talk about any radio set as this Lissen Sky-
scraper ”’ Kit has elicited. 50—60—70 loud-speakes
stations—everybody who builds a ¢ Skyscraper ”
gets results like that!

THE ONLY
METALLISED S.G. HICH MU DETECTOR AND ECONGMY
POWER PENTODE VALVES.

This new Lissenn “SKYSCRAPER” Kit Set is the only one on the market
that you can build yourseif employing a Metallised Screened Grid Valve, High
Mu Detector, and Economy 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 ?

CONSTRUCTIONAL GHART FREE !

Lissen have published a 1/~ Constructional
Chart, giving the most detailed instructions ever
printed for the building of a wireless set. You can’t
g0 wrong—every part, every wire, every terminal is
identified by photographs.

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. You can get the
Lissen * Skyscraper” Chart FREE from any
radio dealer, or by posting the COUPON
below direct to factory.

To-day you can buy the LISSEN “ SKY-
SCRAPER” KIT on Gradual Payment
Terms. ¢ Skyscraper”” Chassis Kit,
complete with Valvess. CASH PRICE POST
89/6. Or 8/6 down and twelve monthly

payments of 7/6. COUPON
“ Skyscraper ”’ Kit complete with Wal- BELOW

as illustrated, £6 Ss.
Cash. Or 11/6 down and
S mOﬂth}Y ey T LYSSEsTCgSPP%N:}s W 1

o LI , .. P.R.35, Worple
ments of 10/5, Road, Isleworth, Middlesex.
Please send me FREE copy of your 1/-
“ Skyscraper > Chart,

g Namie oo e e e

o1 116 down ard |

COMPLETE IN CABINET toelve ”“”’M‘Z
paymets of 107

WITH LgUDSPEAKER

65
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CHART!

This is without doubt one of the
most valuable charts yet pub-
lished, as it can guickly give you
the four following factors:—

1. Current. 2, Watts. 3. Volfs.

4. Ohms,

Drop us a line and we will send
you a copy. If you are thinking
of * constructing a set at the
present time, consider using
WATMEYL Components—'' They get
the best out of any set,” and we
have three specialities at the
present moment—Potentiometers—
Resistances and Coils.

ADVANTAGES:
1 NON-INDUCTIVE. This is because
the resistance element is not wirey
9 Furthermore, the wire contacts
shown make wcontact with the
resistance element so that the
moving contact does not wear out
the element. This guarantees
even and frue contact always.
P o .
3 The extremely firmm and even cona
tact with the element. This 1is
obtained by a mnew patented
clamping cone which directly it
is screwed down forces the sprung
external ring against the wirs
band. " The pressure is so great -
that -perfect all-round contact is
made with the element which will
not vary under any circumstances.
Self - cleaning wiping contacts.
This ensures perfectly ctlean coni-

tact always. ,6

4

5 silent in operation.

6 -
resistance

PRICE - .

We recommend this

(Type 3) only for values above
50,000 ohms where wire-wound
potentiometers are not reguired.
Patents for this new resistance
have been applied for.

If you have any difficulty in obtaining
;}Vgtmel Components, WRITE DIRECT TO

TRADE ENQUIRIES INVITED

b, COMPONENTS 4
GET THE BEST OUT OF ANY SET..

WATMEL WIRELESS CO., LTD,, IMPERIAL

WORKS, HIGH $T., EDGWARE. Telephone : Edgware 0323 |
| connecting leads to the ends of the windings.

- M.C.7L

1 reception.

THE DESIGN AND CONSTRUCTION
OF SIMPLE PORTABLE SETS.

. (Continued from page 950.)

reason why it should, . for, altheugh the
caleulation is a little involved; there is a
“yule of thumb ™ method which can be
followed with every success. This rule
is to the effect that the length of wire for
the medium-wave winding should be
approximately 75 feet and for the long-wave
one 225 feet; this assumes that the two
windings are joined in series for long-wave
As an example, it can be seen
that the correct number of turns for the
aerial shown in Fig. 9 would be approxi-

i mately 18 for the medium-wave winding

and 54 for the long-wave one.

The best size for a reaction winding is
best determined by experiment, but, as a
guide, it can be stated that two turns for
medium waves and three for long waves
will be found just about right. There is no
need to short-circuit the * long-wave”
portion when using a circuit such as that
of Fig. 2, but it is most desirable that this
should be done in the case of the circuit of
Fig. 8. The reaction turns should go in the
opposite direction to those forming the

1 tuned winding when connected as shown

in the sketch of Fig. 9, but they may be
put on in the same direction if the connec-

| tions to them are reversed.

Generally speaking, it is best to use fairly
stout, such as 22 gauge, double cotton-
covered wire for the medium-wave winding,
but all the others may be of practically
any gauge: 26 or 28 will be convenient
in the majority of cases. If a little greater
efficiency is desired, the medium-wave
winding can be made in special stranded
frame aerial wire such as Lewcos 9/40,

] which is sold in 100yd. reels. This material

consists of nine strands of 40 gauge wire,
each of which is enamel insulated, and the
whole is silk covered. In using wire of this
kind care must be taken that every strand

{ is scraped bare of insulation at the end, and
{1 that they all make proper contact with the

connecting lead ; if this is Aot done, effi-
ciency will be no greater than if a single

| wire were used. To ensure perfect contact
{1 it is best to twist the bared ends together

and apply a little solder. The stranded wire
is not much better than a single one for the

| long-wave winding, but it can be used for

this purpose where space permits.
When it is desired to employ external

| aerial and earth wires the aerial may be
1 connected to the grid of the first valve

through a .0001 mfd. pre-set condenser
and the earth lead to high teunsion negative.

] This is the simplest, but not the best.

method because it causes a very decided

1 loss in selectivity. A much better way is to

join the leads to a small winding loosely
coupled to the main frame windings. The

1 extra winding will be put on top of the

others, placing one turn over the medium-

1 wave and three over the long-wave portions.
1 Signal strength would be greater if more
1 turns were used, but selectivity would suffer

in consequence, and so the extra turns would
not be worth while in most cases. Prac-

1 tically any gauge of wire will serve for the
| -aerial winding, and results will be just about

the same whether it consists of, say, 20
or 30 gauge. Optimum signal strength will

"be obtained when the aerial-is joined to
| one particular end of the winding, so it

should be connected to each in turn to find
which is better. ’

There are two or three different ways of
making connection tc the frame aerial,
the simplest being to solder the necessary

=

This is» quite satisfactory when the set is
built into an upright cabinet because the
leads can easily be attached to the receiver,
but.it is awkward in the case of a suitcase
type of instrument where the components
are less accessible. It is therefore generally
better to take the ends of the windings to
terminals or sockets attached to the speaker
fret or winding frame. The connectors
(whether terminals or sockets) must of
course be fitted with insulating bushes or
else be mounted on an ebonite strip.

Ganging Two-tuned Circuils

It was mentioned earlier on that the two
tuned circuits of a receiver such as that
represented by Fig. 1 could be matched
and so tuned by a gang condenser, if desired.
The matching is certainly not a very simple
matter, because we are dealing with two
coils (we can consider the frame aerial as
a coil for this purpose) having entirely
different characteristics. Instead of using
a two-gang condenser of normal pattern,
we must have one in which the two sets of
vanes can be moved either separately or
both together. Condensers with which such
adjustment is possible are made by three
or four firms and are of two different types.
In one type a pair of drum dials are mounted
side by side, each dial operating one
section of the condenser. In another type
only.a single dial of the normal type is
used, but there are two control knobs
mounted concentrically. The larger knob
rotates the dial and one set of vanes,
whilst the small knob is operative on the
other set of vanes.

With either kind of instrument the
method of matching is the same. A station
is tuned in at a low dial setting and brought
to maximum strength by careful adjust-
ment of the two condensers. If the con-

denser operating on the frame aerial has

to be set to a higher capacity than the other,

the aerial winding must be made a little-

larger, and vice versa. Needless to say, the
correction of the winding must be accurate
to a fraction of a turn. The same adjust-
ment must be carried out on each wave-
band, alterations being made to the
appropriate winding.

Even though the adjustment might be
made quite accurately, it is doubtful
whether it will * hold ” over the whole
tuning range, due to the fact that the self-
capacity of the aerial and of the tuned grid
coil will most probably be entirely different.
When the relative settings of the two con-
densers vary a good deal at different parts
of the dial some other compensating device
will be necessary. This can best take the
form of a ‘ padding ” condenser wired in
series with one or other of the tuning con-
densers, The padding condenser will be
a fixed non-inductive one of from .002 mfd.
to .01 mfd., and should be connected in
series with that condenser which requires
the lower setting towards the -top of the
tuning range. It is impossible to give any
specific details regarding the padding
condenser, for it will be different with
every set ; the only way is to experiment
with different values after finding with
which condenser it must be used. In most
cases it will be required for the aerial
tuning condenser, and after it is inserted
it is probable that another slight alteration
to the size of the aerial windings will be
required. After some experiment it should
be possible to choose a-value at which the
settings of the two condensers remain
sensibly the same over the whole of both
tuning ranges. They can then be operated
simultaneously.

il s
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ANY listeners would frequently
like to tune down to short waves,
but can netther afford a separate

‘receiver nor a short-wave adaptor. The
method about to be described of tuning
down to short waves on a broadcast receiver
is especially intended for this type of
listener, being extremely simple and cheap,
but nevertheless, quite efficient.

Fig. 1 is a typical broadcast receiver
eircuit, and possibly the bulk of the sets
at present in use are of this type, with
perhaps certain modifications. To convert
this to a short-wave receiver, all the
apparatus necessary is shown in Fig. 2.

An cbonite or paxolin former, lin.
diameter, has two coils wound on it. 'The
larger-spaced coil being for tuning, and
the smaller, unspaced coil for reaction.

- The number of turns required depends on
the wavelength it is desired to receive,
and by consulting the accompanying table,
they can be determined.

TuxiNGg CoIL ] REsctioN CoIr

ADproX. e el Gauge [Length

T OVOrs o LA -Cng No. of Gaug
N N T e
15-30 6 20 swg !‘Z—in. 3 130 swg.
25-50 1220 ,, {liin. 5 30 ,,
45-80 24 20 ., |13in. 8 30

Having made up the coil required, it is
connected to the receiver at the points
indicated—i.e., A to A, B to B, C to C,
and D to D ; when it will be seen that the
short-wave coils are in paralle]l with the
medium-wave anode tuning and reaction
coils  respectively,  The method of
actual connection will depend entirely
on the cohstruction of the receiver, but
many coils have terminals fitted, so in
these cases it will not be difficult. The
size of wire recommended, and the small
weight, will make a self-supporting coil
of sufficiently rigid construction. In many
cases it will be found that to make the

necessary connections, and for space con- |

sideration, the screening can will have to
be removed from the anode tuning coil,
but as the grid coil of the first valve is
untuned when working on short waves,
it will not cause self oscillation or insta.
bility. .

Mcthod of Operation

To operate the rcceiver on short waves,
variable condenser K must be set at
minimum, for coil L is to function as an
H.F. choke, and therefore, must have ag
little capacity in parallel with it as possible.
Then adjust the reaction condenser until
the set is just oscillating, and search very
slowly for the well-known heterodyne of
a station with condenser K2, .

It is very important when searching
for stations to have the receiver not oscil-

A SIMPLE SHORT-WAVE
ADAPTOR :
By A. Vaughan

?
. @ . 18480 s g a8 eg s

lating too strongly, or many stations will
be completely missed. Points to remember
particularly are that the tuning -con-
denser K? and its slow-motion device
were designed for medium waves, so the

30 SW.G&D.CC.CUPPER

i}
SPACING B-D IS 4

Fig. 2—The short-wave coil mentioned
in this article
condenser should be rotated very slowly.
Also, the condenser should only be used up
to the centre of its scale, and this use of
only part of the capacity is taken into

account in the table, when the maximum
valuc will be about .0002 mJI*. In some
recaivers a fixed coudenser is connected
from the detector anode to earth (shown
dotted in Fig. 1), and it will probably be
found necessary to disconnect this in order
to obtain sufficient reaction to make the
recciver oscillate. )

With this circuit, in one evening the
writer received stations in Java. Japan
Italy, and North and South America, all
at good strength on ’phones, many of them
at good loud-speaker strength.

As mentioned above, it is most
important to carcfully control the
reaction condenser. \When the re~
ceiver is oscillating too much, the
station will be passcd owing to the
heterodyned  carrier  oscillating
above audibility. This means that
instead of hearing a whistle as you
approach the tuning point of a
station, nothing will be heard until
dead in tune, and then just the
slightest ** Plop ” will be heard if
you are listening intently. If, how-
cver, the reaction control is not
coupled so tightly, a faint rushing
will be heard as you get near to the
tuning point, this will inercase in
intensity and then develop into a
whistle. Asthe controlis advanced
still further the whistle will decrease
in pitch and suddenly ceasc. Al-
most immediately, it will rise in pitch
again as the control is turned still further;
but the hollow, or silent point, is the
spot where the actual signal should be
received, and upon getting this point the
rcaction control should again be adjusted,
and the tuning dial and reaction control
then adjusted in unison. The feel of the
controls will soon be appreciated. :
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N two reeent articles T dealt at some
length with the question of frequencies
generally, and explained that t_he

alternating currents and voltages met with
in radio practice could be divided roughly
in two groups—those, - like-~the radio
frequencies, which cannot affect the human
ear, and a rangc of lower frequencies
which correspends to sounds. - I discussed
the subdivision of radio frequencies rather
fully, and now I want to give you what 1
think will be regarded as interesting infor-
mation with regard to the sound frequenmgs.
As sound is at once the raw material
of swhich programmes are made, and the
finished article turned out of your loud-
speaker, it is of .the utmiost importance
that those who design, build, or operate a
radio receiver should have
more than a nodding acquaint-

How Musical Notes are Built Up

vibrate. This is effected by blowing
across the end of the tube, or by forcing air
into the tube, or by admitting air in rapid
puffs by blowing against a tongue of thin
metal or other material termed a reed. At
the same time, the quality of the- sound,
or what musicians term its characteristic
tone or coloration, is determined by the
form and material of the instrument.

Important Properties :
There are three important properties
or distinguishing features of all sounds,
namely, their degree of loudness; their
“ pitch,” that is to say, their degree of
shrillness ; and their characteristic tone.
Loudness, or amplitude, does not concern

us for the present. 1t depends primarily

TECHNICAL TOPICS wmmmmrmiomimomsomsmimoms oot s e i

A CHAT ABOUT AUDIO FREQUENCY

By H. BEAT HEAVYCHURCH
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The range of frequencies corresponding to
actual sounds is restricted. About 30
vibrations per second represents the lowest
pitch which can be heard by the average
human ear, and the upper limit is in the
neighbourhood of 30,000 for human beings,
although there is considerable evidence
that some animals and insects can hear
sounds of much higher pitch. For ordinary
musical purposes, however, a range of
30 to 6,000 vibrations per second covers
all that is really necessary and all of which
can be handled under modern broadecasting
conditions. A receiver which is reasonably
selective and gives a good response over
this range of frequencies can be considered
very satisfactory indeed.

Cetaves
If "you examine a piano you

ance with the properties of

will notice that the keys ave

sound waves and sound-fre-

arranged in a definite order or

quency currents. For this

pattern, and repeat themselves

reason, I cannot do better than

at regular intervals. For ex-

start with a brief explanation

ample, you will find that every

of how sounds are produced

eighth white note occupies the

and transmiited, following

same position relative to the

this with a more intimate

black notes. Now strike a

study of sound waves from a

note—say middle C—and then

frequency. point of view. We

the next note above it occu-

shall then be in a position to

pying a similar position.- Not

cxamine more closely the pro-

perties of electric currents

higher pitch, but it will have

which vibrate at audio fre-

_a certain similarity of sound.

-

quency, and in this way be

Jt is what is called one octave

in a position to understand the

DDLE C

higher. The octave is divided

why and the wherefore of cer-

tain ecircuit components which

I 'semi-tones. Kach note in the

AT

find a place in the audio-fre-

o

octave is exactly one octave

quency side of radio equip-

above or below the corres-

-

ment.

ponding note in the adjacent

octave,

What is Sound ?
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- Now it is interesting to

CLARIONET

CHROMATIC SCALE OF PIANGO  (SEMI-TONE TNTERVALS)

To begin with, then, what we

learn that in order to produce

call ““ sound ”’ is the effect upon

] a note one octave higher than

1,
O
T

)

>
[T

our ears of certain vibrations

another note, all that is neces-

which take place in the air,

HUMAN ——

sary is to double the frequency,

VOICE.

The sensation of hearing is

while to preduce a note one

known to all of us—except

PIANG

>|] octave lower, the frequency

must be halved. Thus, the fre-

those who are deaf-—and needs
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no description.  Actually, the
sound waves are not motions
of air, but merely rapid vari-
ations in air pressure or, as
scientists would say, rhythmic alternations of
compression and rarefaction. Most sounds,
and all musical sounds, as opposed to mere

noises, arc produced by the vibration of’

some material substance or instrument.
The vibration of the strings of a violin
or the membrane forming the head of a
drum are familiar examples. When the
string or drumhead vibrates, it first com-
presses and then releases the pressure on a
layer of air immediately surrounding it.
This layer of air then jostles the neighbour-
ing air particles, and so the changes of
pressure are passed on from one layer of
air to the next, in the form of a pressure
wave,

In the case of pipe instruments, like the
flute or organ, and in all wind instruments,
the sound is originated by causing a column
of air within the pipe or instrument to

500 000 1500 2000 2500 3000

FREQUENQY IN WAVES PER $ECOND

This graph illustrales the frequency response of different z"nst%um’énls, efc.

upon the amount of energy liberated by
the vibration and the distance between
the instrument and the hearer. The pitch
of a sound, however, is a matter about
which we have much to say. If you have
a piano at home, strike a note at the centre
of the keyboard and then, immediately
afterwards, another note situated at some
little distance to the right of the first one.
You will perceive immediately that the
second note is much shriller than the first
and you will say that it has a higher pitch.
Similarly, a note right .down on the left-
hand end of the piano will be of deeper
pitch. .
The pitch of a note is decided solely by
the frequency of the vibrations producing
it.  Thus, for example, the middle C of
a piano is the result of a string or wire
" vibrating at a.frequency of 256 per second.

S0 woo quency of middle C being 256,
: the frequencies of the C above
it, and the C above that again
are 512 and 1024, that is, twice
and four times the frequency.

- Technically, the frequency of a given
note is termed its  fundamental” fre-
quency. A frequency twice as great is called
the ““second harmonic,” three times as
great, the * third harmonic,” and so on.
Thus, a note and its successive octaves
comprise the fundamental frequency and its
second, fourth, eighth, sixteenth har-
monics, and s6 on. The other harmonics—
third, fifth, sixth, seventh, etc.—form other
notes which are not octaves of the funda-~
mental. Thus, the third harmonic of middle
C is the G of the next octave, and the sixth
harmonic the G above that. Sopme of the
higher odd harmonics represent tones
which sound rather unpleasant when heard

| with the fundamental,

i (To be concluded next week.)

only will the second note be of ~

into twelve intervals called-
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out of the
HEAYBERD /
HANDBOOK!

Constructors ! Build your own
| | Mains Units, Battery Chargers,

) etc.  Seventeen different circuits
are given in the Heayberd 36:
Ik showing how you can do so at
negligible cost. Mains Units to suit practically
any Radio set. Technical Tips.
Details of Mains Transformers, Chokes, Con-
densers, etc., together with specifications of
complete Mains Units and Assembled Kits, At
least one leaf from the Heayberd Handboolk will
give you just the Unit you require. Send for it
NOwW!!

.......... POST COUPON'

Please send me the new Handbook *Mains Power
for Radio.’ Packed with useful information,
diagrams, ctc., compiled by Mains Specialists.
1 enclose 3d. stamps.

" MONARCH OF THE MAINS.

10, FINSBURY STREET;

LONDOMN, E.C.2.
(Minute from Moosrgale Station)

Service Hints.§.

 COMPONENT FOR EVERY
‘¢ PRACTICAL WIRELESS »
RECEIVER :

“GOLTONE”
SCREENED
DUAL - RANGE
COILS

For modern receiver designg, these
¢ Goltone > unils will meet all re-
quirements. = Made in § types o soit
every modern ecireuit, -- '
MATOHINGS—Special attention bas
been given to this peint to ensure
successiul ganging,  The maxi-
mum permissible variation is =
1 per cent., although the average
is rarely more than .8 per ccut.
ALL UNITS DUAL-RANGE.
Type GGR—Tuned grid with separnte
reaetion and aerial tap. A popular
unit for all purposoes.
Type GGO—Tuned grid with reaction
and alternative aerial taps.
Type GGO—Special Aerial coil with
three ilappings, allowing vaitovs

FRE

degrees of selectivity. No reaction. Price f
Type GBA—Band-pass aerial coil TcCR oL,

with coupling windieg. ALL TYPES
Type GBS—Rand-pass  seccondary Send for

coll with separate coupling winding. Radio C
Obtainable 1rom all First-Class Radio atalogue, apq
Stores. Refuse Substitutes—if any wo fﬂut\page fold
difficulty, write direct. EACR. with ers,
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aup cellent

fiescnphons of the var.
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Goldslongy =i
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JUSTFIGURE
IT oUT!

Without mathematics
the Wireless Amateur
—and especially the
Home Constructor—
wallows 1n a morass of
doubt and uncertainty.
This  brilliant  book
will enable you quickly
to grasp the essentials
of Mathematics as
appliedtoRadio. You'd
herdly believe it, but
it hasn’t a dull page !
The author knows his
subject and how to
make it interesting
even to the absolute
beginner.

You need this book.”

MATHEMATICS
OF WIRELESS

BY

S | RALPH STRANGER
R

Oblainable ai all Book-

sellers, or by post 5/3 from

Geo. Newnes, Lid., 8-11,

Southampton St., Strand,
+ London, W.C.2.

Can you always
afford NEW H.T.

Batteries ?

POST FREE
OR C.0.D.
6d. EXTRA

If not, equip your setwith one of these amaz-
ing H'T. Rejuvenators—Reacto. By feeding
your Battery, old or new, with L.T. current
from a sparc accumulator which needs no re-
charging, you can definitely prolong its life.
Reacto maintains constant voltage, producing
louder, clearer tone,  No alteration to set.
Intermediate H.T. leads unaltered. Money
refunded if, within 14 days, Reacto does not
do what we claim. Patents applied for.
BRITISH MADE

Send P.O. for 3/6 to-day.
Obtainable only from :

REACTO APPLIANCES LTD (Dept. X6),
28, WATLING STREET; LONDON, E.Cd.

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH
The original BECOL cbonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark. Ask your dealer. If unable to
supply, write direct. Send now, enclosing 6d. (post free)
for up-to-date handbook of tuning coils for DUAL RANGE,
BANDPASS, and SUPER-HET. circuits. Fully illustrated
with data. A very interesting handbook.
RODS, SHEET, TUBES, PANELS

The BRITISH EBONITE Co., Ltd.,
Hanwell, London, W.7

e ] )

EEXCHANGE‘E RADI o0 —=

| BPRTS WE GIVE YOU MORE|PPRTS

@ SEND US your requirements for SETS, KITS,
COMPONENTS or ACCESSORIES together with list

of goods for which you wish us to give our fullest

allowance in PART EXCHANGE. Balance Pay-
able by CASH or H.P.

PARTEX RADIO, %555Y 56, LUDGATE HILL, LONDON, E.C.4

Pr, W. 4/2/33
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The Cathode Ray Oscillograph

URING the Exhibition arranged by

the Physical Society several interest-

ing lectures on scientific subjects were given.
At one of them a Mr. Watson Watt dealt
with further developments of the cathode
ray oscillograph and demonstrations were
given. The oscillograph used was made
by Messrs. A. C. Cossor, Ltd., and Mr.
Watt explained how, by its use, it was-
possible to see the origin of many of the
atmospherics that made our listening
uncomfortable during the summer months
particudarly. A film was shown which
gave a single minute of the thunderstorm
history of Europe, and the places of origin
of individual atmospherics were indicated
by a series of bright flashes on a dark map
of BEurope. During a half minute of record-
ing the film showed lightning flashes in
mid-Atlantic, the North Sea, Denmark,
Germany, Hungary, and the Balkans and
FTrance, all of which had contributed to the
stream  of atmospherics affecting Great
Britain. The flashes appearing at dlﬁ'erent
places on the map were fascinating to
watch, but you can judge for yourselves
the influence they must have had on
reception.

Mount Everest Expedition

OON the Mount KEverest expe-

dition will be well in the news, &

and, no doubt, radio will play a large
part in maintaining communication
with the party as far as possible. 1
see that the firm “ Ever Ready ” are |
supplying a special equipment of Morse |
signalling lamps so that the climbers
will be able to converse with each
other at a distance. The hand
torches used have all their metal parts
covered with rubber so as not to be
cold for the hands, and a special
switeh is fitted so that a continuous
light or a Morse intermittent light
can be used. In the butt end of the
torches is a fitment for holding two
spare bulbs. The climbers will also
wear an Ever Ready button-hole lamp,
the current for which will be derived
from a dry battery carried in a small
leather case.

Remarkable Response to S.W.
Amateur’s SO S

ERE is a little radio story that
you may like to hear which also
possesses the virtue of being abso-
futely true. A professional cinemato-
graph cameraman was engaged in
Alaska in procuring ‘‘ shots > of the
local scenery, and during his rest
periods he amused himself in his
little shack with a portable trans-
mitter and recciver that he had made
up, his hobby being radio. During
his tour of the ether “he made contact
with an amateur in New Zealand,
and fer over an hour they cx-

AN RN NI AR RN TR AN ARLNRAN U RAY

JOTTINGS FROM MY
NOTEBOOK

By ‘*DETECTOR?”’
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changed pleasantries, in the course of which
they described to each other their respective
situations. The amateur in Alaska was
speaking when the New Zealand listener
heard a sigh, and the transmitter suddenly
went dead in the middle of a sentence.
After trying without success to get any
further signals from the Alaskan amateur,
the New Zealand man, 5,000 miles away,
thought something was wrong and started
sendmcr out a series of 8 O S’s. After a
while a wealthy amateur in the U.S.A.
made contact with him and'listened to a
description of the matter, and in turn sent
out signals over the American continent.
Strangely enough another amatewr  in
Alaska was working and picked up the
message, and succeeded in getting the
details of ‘ohe approximate position of the
cameraman’s hut. Taking a friend with
him he started out on a search and some
time later he found the shack with the
amateur inside lying unconscious across
his transmitter. It appears that an oil

WIRELESS AND THE POLICE

Aerial mast of the wne[ess station ai the Sireté
Générale, Paris, the headquarters of the French Police:

stove that was not burning correctly had
emitted fumeés that had gassed the camera-
man, and after some minutes of artificial
respiration he came round, none the worse

for his experience. When he had com-
pletely recovered he and his new found
friend got in touch with the American
amateur, and the one in New Zealand and
sent out thanks and exchanged congratula-
tions. I know the story sounds almost too
good to be true but it is so, and is another
instance of very many where a life has
been saved through radio.

Loud-speakers on French Motor Lorries
SEE that a law has been passed in
France that after January 1st of next

year all heavy motor lorries will have to

be fitted with a loud-speaker and amplifier
inside the cab connected to some kind of
microphone arrangement outside. This is
because of the numerous complaints
received by the police from private motorists
that lorry-drivers inside the modern closed
cabs are unable to hear the horns of other
vehicles wishing to pass. Those of you
who have heard the incessant din kept up
by motorists’ performances on their horns
and hooters in France, will imagine that
none other than a deaf mute would

confess to inability to hear the sound of a

vehicle’s approach, but still, there it is !

Piek-Up Tone Control
OU have read in these pages
some excellent articles on tone
control either by means of adjust-
ments carried out in the set itself or
at the loud-speaker terminals, but I
do not believe I have seen reference
to the dodge of putting a fixed con-
denser across the terminals of a pick-
up that has a tendency to accentuate
the upper frequencies at the expense
of the bass. A pick-up of this sort
as a rule is a bad offender as regards
needle scratch because of its inherent
preference for emphasising sounds of
high pitch, and the tone can usually
be much improved by the addition of
a shunt condenser. Too big a value
of this condenser will cause the
signals to become ° woolly,” and it
should not have a bigger value than
001, unless the peculiarities of the
pick-up demand it without loss of
quality.

Booklet on Radio Power Units

HANDY little booklet has just

been published at 6d. post free
from the Telegraph Condenser  Co.,
Ltd., North Acton, W.3, which deals
with the construction of Radio Power
Units for sets of all sizes. The
units . described therein all utilize
Westinghouse metal rectifiers where
the power supply is A.C., but a descrip-
tion "of a D.C. unit is -included for
listeners on this supply.

ke s A
g
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SPECIALLY DESIGNED
FOR QUIESCENT
PUSH-PULL CIRCUITS

The secret of the success of any receiver lies
in the efficiency of the components incor-
potrated. Follow the designers lead and insist
upon the specified Bulgin components, '

DEFINITELY INCORPORATED

List No. Each.
HF4. S.G. HF. Choke ... 5/~
P.B4 Panel Brackets .. 1/3
F5 Fuse Holder ... ... &d.
“B” Competa Fuse ee . 64l
Ample stocks are available for immediate delivery from
all good dealers. In case of the least difhiculty or delay

write direct.

Send for 80-page Catalogue * N.”> Enclose 2d., postage.

PE
The Quiescent Push-Pull circuit
1s a revolutionary development in
Battery set design, by using the
very best permanent magnet
speaker you can obtain life-like
repreduction and volume which ) B
15 equivalent to an all-mains set. and a Price((

We have designed the Amplion Reduction ...[&
M.C.22 Model Q.P.P. speaker Belling - Lee “R” |R
with a special transformer which Type and “B” Type

conforms with the requirements terminals and  ler-

. 5 minal  niounts now
of the set designer. Fit the made in Black or

Amplion and ensure the com~ Wainut Bakelite,
plete success of your Push-Pull
battery circuit. The speaker to
ask for is The Amplion M.C.22,
Model Q.P.P.

A. F. BULGIN & CO., LTD,, ABR

Telephones - Grangewood 3268 & 3267.

Specified exclusively
FOR THE

Paien: §

- Frtn.Chsns
The sign of

% £rie Resistors

‘TheTerminal
Mount is
reiduwced
from 8d. {9

64d.

=,

because N
Erie Resistors are guarantieed
never to break down. They arc
absolutely safe, silent, stable and
impervious to humidity fluctua-
tions. Every one is hand tested,
They solve the constructor’s great
problem of unstable grid leaks and
resistances, A necessity for the
“Fury Four.,” Insist upon Erie
Resistors.

3

Obtainable frem all good
radio dealers ov trom tle
Radio Resistor Co.,
1, Golden Square, Za A
Piccadilly  Clicus, Per Watt
London, W.1 in allValues

AMPLION (1932) Ltd., 82-84, ROSOMAN ST,
CLERKENWELL, EC.. = Clerkenwell 5440.

| FOR EVERY RADIO.C
1

33 — Adui. of Belling & Lee Lid., Cambridge
Aiterial  Road, Enfield, Middlesex.

T
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Tune |
in
on
this
New
Wireless
Instruction

The I.C.S. Wireless Courses covet every
phase of wireless work, from the require-
ments of the youth who wishes to make
wireless engineering his career to the man
who wants to construct a broadcasting set
for his home, and, at the same time,
to know how and why it operates
and how to locate any {faults that may
develop.

No branch of industry has ever pro-
gressed as rapidly as wireless and the rate
of progress is increasing. Only by knowirg
-thoroughly the basic principles can pace
be kept with it. Our Instruction includes
American broadcasting as well as British
wireless practice. It is a modemn
cducation, covering every department of
the industry.

OUR COURSES

Tncluded in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
in particular, with their Serviceing, which
to-day intimately concerns every wireless
dealer and his employees. The Operating
Course is vital to mastery of operating
and transmitting.

There is also a Course for the Wireless
Satesman. This, in addition to inculcating
the art of salesmanship, provides that know-
lcdge which enables the salesman to hold
his own with the most technical of his
ciients.

We will be pleased to send you details
of any or all of these subjects. Just fill in
and post the coupon, or write in any other
way, stating which branch of Wireless
interests you—the information you require
will be forwarded at once.

~YOU MAY USE THIS COUPON—

Internationat Correspondence Schools, Ltd,,
Dept. 94, International Buiidings,
Kingsway, London, W.C.2,

Without cost, or obligation, please send me full
information about the Courses I have mearked x

1 THE 1.0.8, WIRELESS COURSES
1 THE 1.6.5. RADIO COURSES
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Dual-compensated Speakers
Another kind of reproducer which is

of 4 matched: pair of moving-coil speakers.
80 adjusted that, between them, they give
practically uniform response to the whole
harmonic range from about 32 to 9,000
There are two schools of thought
in connection with the method of attaining
a ¢ balance” of tone, and each is represented
by different speakers now on the market.
One method i3 to design one speaker
especially for the high, and another for the
low, notes. This consists, basically, of
using <o small rigid conc for the * high-

AND USING

In this Article: FRANK -PRESTON, FRA. Deals with the -
the -Point of View of the User. (Continued
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signal energy of a single one, and so on a
basis of power-handling capacity it will not
prove very much more cxpensive.

The Electrostatic Speaker
There is still another type of speaker
which we have not yet considered. I refer
to that which operates on the principle of a
condenser, and is referred to as clectrostatic.
This speaker has no iron core, winding, or
moving armature, but consists of two
metallic plates separated by a layer of
insulation. As  alternating  (audio-
frequency) currents are applied across the
metal electrodes the latter vibrate in a
maunner not unlike that of the

BEST POSITION
FOR LISTENERS:

Fig. 9—Illustrating an effect of putting the
at one end of a room.

note ¥ speaker and a larger cone of softer
material for the °low-note” one. This
system is not entirely satisfactory, because
for its correct functioning it cutails the use
of filters so designed that they pass on to
ecach spcaker only the higher or lower
frequencies.

A diffcrent method, and one which is
more casy of application, is to employ two
speakers each of which can respond to the
whole frequency range, but which are so

at those frequencies at which the other is
less sensitive. To explain the matter in
terms of response curves onc might say
that one speaker shows a * peak’ at the
point where the other has a ¢ trough.”
Perhaps this cxplanation will be more
readily understood by considering the
hypothetical curves of TFigure 7: that
marked ““A?™ represents the response of
onc speaker, that marked “ B> the
response of the other, and the straight line
marked ““C” shows the ovcrall response
of the two working together.
Dual-compensated speakers probably
represent the last word in “‘ quality ”
reproduction as judged by contemporary
standards, but, quite naturally. they arc
more expensive than thiose consisting of a-
single instrument. They are obtainable
in various power-handling capacities for
different kinds of sets, but it would be both
futile and wasteful to use a speaker of this
kind on a small low-powered sct. which
could not do justice to it. On the other
hand, it would be cminently suitable for a
powerful high-class set, wherc its usc would
be more than justified. The dual speaker

HIGHERC.
FREQUENCIES

will, of course, handle about twice the

by any means sensitive, bhut gives

instruments, and to high notes
gencrally. It is more or less free
from definite resonance peaks.
but does not respond at all well
to low notes. Uscd by itself, it is
therefore only really satisfactory
when high-note reproduction is
the principal requirement, or when
the sct itself gives emphasis to the
low notes ;

\ AN Y diaphragm of a more conventional
SPEAKER speaker,
\\\\\ The elcctrostatic speaker is not
V \\\ LOSS OF \ extraordinary brilliance to stringed -
| N
AN
AN
N\

Y .

speaker very selective single circuit tuner

for instance, when a

is employed. But it can be used

with every satisfaction in conjunc-
tion with an inductor or moving coil which is
definitely partial to the lower frequencies.
When used in the latter manner the electro-
static speaker forms one wnit of a rather
different  kind  of  dual-compensated
reproducer.

Judging Speaker Reproduction

It is hoped that after reading the fore-
going remarks you will have been able
to decide which type of speaker is most
likely to suit your own individual require-
ments, so you should now be in a position
to try out a few examples of that type.
The point which remains to be considered
is how, and by what standards, you shall
jndge the spcakers you hear. Again, I
cannot lay down any special rules because
the choice should depend more on your own
car than upon any advice I could offer.
I would just remind you, however, that
true comparisons cannot possibly be made
unless cach speaker is properly matched
to the output valve. This matter was
dealt with i a previous article cntitled :
“The Loud-speaker and the Output Stage,”
and published on page 332 of PrACTIICAL
WireLess No. 7. :

I nced scarcely add, when the speaker
is to be used on a powerful sct it must be
capable of carrying the full output of
signal cnergy without overloading. Tho
power-handling capacity of the speaker
should be no less than the “ maximum
undistorted output” of the last valves;
the figures for this are given by the valvo
manufacturers in terms of watts, or milli-
watts (thousandths of watts). As an
example, it might be mentioned that tho
“ maximum undistorted output® of the
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YOUR LOUD-SPEAKER

Various Types of Loud-speakers and Examines Them from

from page 849, January 21st,

A0 ) ST [ )-ER (1T ) D () D) G |- () A -G () SR )10 {1 U || D ()R () SO} ) - { | I { 1G> { | - } G )G {) 40 -z () e

Cossor MXP is 2,000 milliwatts, and thus
a speaker to follow this valve should be
capable of handling no less than 2 watts.
When dealing with small power wvalves

the power output is only in the region of

200 milliwatts, which is not beyond the
capacity of the smallest of speakers, and

s0 no special care need be taken in

respect to the speaker’s power-handling
capacity. It is always difficult to ‘‘re-
member ” sounds, so the spcakers should
be connected as shown in Fig. 8 in order
that the change-over from one to another
can quickly be effected by transferring the
wire marked “ 2. The first requirement
is that the speaker shall be chosen to
please you, but if two or three give very
similar results so far as your ear can
detect, it is wise to apply a few more
specifie tests to find svhich speaker actually
gives best response to all frequencies. Now,
this is g little difficult unless there is some
standard by which to judge. If the speaker
were to be used mostly with a pick-up and
amplifier excellent comparisons could be
made by running through one of those very
convenient frequency records made
H.M.V. and Columbia. The idea is to select

b

that speaker which gives most uniform re=

sponse (as judged by the volume) to the

greatest band of frequencies. At first sight
it might appear that the same test would be
of equal application to a speaker for use
on any set, but this is not so hecause the
pick-up« has characteristics of -its own
which are probably quite different to those

of the H.F, amplifying and tuning circuits.

A similar kind of test could be made on
the radio side if the B.B.C. were to send out

a regular frequency transmission,

by

1933, issue)
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Frequency Doubling

Another item which must be considered
is whether the bass notes reproduced by the
speaker are “real” This sounds rather
Irish, perhaps, but it is a fact that many
speakers which appear to give good response
to very low notes, such as the pedal notes of
an organ, do not in reality produce the
actual sounds, but bharmonics of them.
Generally, the harmonics have twice the
frequency of the originals, so that a 50-
cycle note is actually reproduced by the
speaker as a 100-cycle one. It is not always
easy to detect this fault, but as it generally
accompanics another one, bass resonance, it
can often be traced through the latter. When
bass resonance is present we get the effect of
a *“ boom-boom-boom > when listening to
a dance band or a musical composition in
which there is a fair amount of bass. It
can also be recognized by the fact that a
certain low note always comes out a good
deal louder than all the others. Although
I have tried to suggest a few simple tests
which can be applied even by the tyro in
musical matters, I would recommend that,
if possible, the non-musical rcader should
conduct them in the presence of a musical
friend, who will be able to detcet minor
faults which might otherwise escape notice.

The Best Position for the Speaker

And now we can consider how our
speaker should be used if wo are to get the
best out of it. As explained before, the
very first consideration is that it should be
correctly matched to the output valve.
Having attended to this matter, we should
make certain that, if only a unit is bought,

as I dare to hope they will in the
future. Failing this, the best we can
do is to listen to different types of
programme material and make
comparisons on each. In this
vespect the following kinds of
broadcast matter will usually pro-
vide a good indication of a speaker’s
performance : (1) string orchestra,
for high notes and harmonics ; (2)
organ, for low and pedal notes; (3)
speech, for the middle register ; (4)
dance band for all frequencies, and
especially the low ones treated by
the drums; (5) military band for
“ briliance * and “ attack.”

‘¢ Attack ”’

But it is not sufficient to judge
a speaker by its frequency response
alone. There is another important
point in respect to the way with which
the speaker deals with sudden *‘ bursts”
of sound, referred to by musicians
as “attack.”” I might be excused for
explaining in general.terms the meaning
of ““attack™ as applied to the repro=-
duction of music, As the name rather
suggests, “attack” refers to the precision
with which a ndte is struck (generally the
first of a phrase), either by a soloist, band,
or choir. Some speakers do not give
precision to the note, bub instead, repro-
duce a somewhat * blurred ” sound which
is very objectionable to the trained ear.

\épWE\R&\X\\&\X\\XX\Q\

Fig, 10.—Showing the effect of pulting the
speaker in the corner of a room.

it is mounted on a suitable bafile board. As
the question of baffles has been fully explain-
ed in previous numbers of Pracrrcan Wine-
1Ess, I will not enter into it again here,
Instead, I shall deal more with the best
position for tlie speaker to occupy in the
room,

Here, again, I cannot give definite rales,
but must perforce limit myself to sugges-
tions and explanations. I can say most
definitely, though, that it i3 always well
worth while to try the speaker in various
parts of the room and at different heights
trom the floor.

In the days of the horn specaker, we often
found that most pleasing reproduction
could be obtained by turning the speaker so
that the open mouth of the horn was
pointing into a corner. This has the effect
of reducing the intensity of high notes
reaching our ears, and thus rather com-
pensated for the high-note emphasis nearly
always given by the speaker itself. Tt is
scldom desirable to put a cone type of
speaker in a similar position.

(To be- continued)

) .
Eliminate
““box res-
onance”
from your
speaker
by the
s ame
method
the B.B.C.
uses.  You need no
technical knowledge |
to build a box baffle
with the Weedon Baffle Former. With
this ingenious device, the conversion is
cheaply, quickly and easily effected. The
standard model fits any size speaker box, bur a
special shape is supplied for speakers requiring
shelf for mounting, A Weedon Baffle will be the

means of doubling your Radio pleasure, Price 8/6
post free. (Patents pending.) Write for leaflet.
WEEDON POWER LINK RADIO CO., -
185 Earlham Grove, London, E.7.
Phone : Maryland 4344

EASY TERMS 5!
DELIVERY
Any Amplion, Blue Spot, Baker, Celestion,
Epoch, Goodmans, Igranic, Lanchester,
Ormond, R. & A., Rola, Sonochorde, or W.B.
Moving Cotl Speaker supplied promptly.

SEND Bfm onLy

and pay the balance by monthly instalments,
No references, [Entirely private and conf-
dential,  Write for Catalogue and details to :

TURNADGE & PARTNERS, LTD.,

Ludgate House, Flect Street, London, E.C.4.
Telephone : Central 1903.

LOUD SPEAKERS REPAIRED,
{(Blue Spot a Specinlity, 5/-.)
Tmmformers 4/-, all repairs,magnetised free.
ator Repairs quoted for. 24 Hours Scrvice. Discount
for Trade. Clerkenmnell 9069,
B O MASON 44 FVAST ROAD LONDON WN.).

‘FURY FOUR® A.C. UNIT

BIT ‘ CF,” 4 tapnings. 2 variatle, 260v. 20 M/A gnd 65
4v,4amps, Complete o oo /‘

4/

Fitmin.

KIT*B.’giving 150 volts 25 RBl/A . - s 45/
Economy Kit, eiving 1£0 v, 10 M/A ., — - 25/
KT ¢E,’ Charger, giving § v. 4 amp, o - 21/
KIT ¢ F,” Cbarger, eiving 8 v, 1 am - BB/

n amp, ..
Mains {ranstormers from 6/0, Chokes from 2/0.

All parts supplied separately.
FROST RADIO CO., 21, Red Lion 8t., London, E.C.1

All Aboard the Magic Carpet
WIRELESS

THEBMODERN MACGIC CARPET
y Ralph Stranger 3/6

Obtainable at all Dooksellers, or post free
319 §rom icrge Newneg, Ltd,) 8-11, Sonth-
amipton. Strect, Strand, London, W.C.2,
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From a Reader in New Zealand

Sir,—I have much pleasure in con-
gratulating you on PracticarL WIRELuSS,
the first four numbers of which I have
1horoughly enjoyed ; the layout and illus-
irations,. especia

¥ the latter:-arc-gplendid.
in our country we have-4-“ A" elass

3
ractical Letters

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

@ e BT T T IRTe e

INDEX TO “PRACTICAL WIRELESS*’
In response to the request of many
readers for an index and. binding
case, we have pleasure in announcing
that we shall issue a semi-annual
index and binding case for a nominal
sum. The first volume will be
completed with No. 26 issue dated
March 18th, 1938. A further an-
_houncement will be made later.
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Inductance and Capacity of H. F. Choke

Sir,—Replving to various inquirics on
the subject, the inductance of the H.E.
Choke described in Pracrican WIRELESS,
No. 17. can be taken as being approximately
250,000 nyicro-henries, and the self-capacity
2.5 micro-mierofarads. It will thus be
seen that the choke is suitable for usc’in
cither the anode circuit of the detector
valve or for tuned-grid coupling between
S.G. and detcector valves.—F. PresTox.
[ (Carleton). -

—_—
#7507
ScreEn

00010

stations: 1YA, 2YA, 3YA, 4YA between
-3 and 450 metres: ranging in power YD s .
Y Wm:i 450 ee b Circuit Diagrams for Portable -
N b RERRL 2 O
NP % g s #4758%,,s  Sets o3
H 000 . : FHONED g o
P LD e 4 SIR,—Noticing a request
3-2?-‘ : . - from one of your readers 2254
1 1 1§ oee (M. Hitcheoek, of Harrow) ( -
B E| - for a circuit which I know !
-F =t | a lot of people want, -1 en- -#
Dol . close two wuseful circuit- Yoz
T s »
oot ‘é Seg~ diagrams. It any  readev
] desires  actual  sizes  and

‘.}i!’ - " 00w Mep

" Circuit diagram for a headphone portable, wilh

single dial tuning.
from ¥+ to 2 -Kw., and about twenty
lesser “ B ™ class stations for the smaller
towns on the 200-300 metre band, Practic-
ally cverybody has an all-electric radio,
230 v. A.C. 50 cycle model. . Super-het.
or T. R. F. between 5 and 8 valves, all of
American origin, with an increasing number
of N.Z. and Australian receivers now.being
sold. The licence costs 30s., and theve are
approximately 80,000 licensed listeners.
These sets can pick up on speaker strength
all © Aussie 7 stations—1,300 miles away—
and pleaty of European and American
broadeasters. Los Angeles (K.I.1) being
regularly received on 680 Kc/s., and even the
London - Regional has been  verified as
Licard here.  With best wishes for Praori-
ccat. \Wmeness.—Epwarp €. WATEINS
(Christchurch, New Zealand).

Constructional . Article on_6-v_ Super-het
Wanted

Sir,—1 have taken PracricaT, WIRELESS
from its birth, and think it a good paper,
but 1 have not yet seen an article on the
construction 6f an A.C. Super-het set.
I am surve there are many fellow readers
like wmyself who are thinking the same
thing. Where 1 live . reception is .bad,
and if T saw a six-valve A.C. Super-het
{(that is with rcet-valve) in a paper like
vours 1 would make it straight away.
Mind you, it must be as cheap as possible
for we have no money to” throw away

“theso days. T hope youn will do your best,—
A. Hopsroox (Rhvln - - -

[

Fur further particulars I shall

AT= A

be pleased to supnly them <
with your kind permission. A
—(. L. Collins (Walmer).

CUT THIS OUT EACH WEEK

DO YOU KNOW?

—THAT the average range of audibility in
human bheings is from 30 to 30,000 cycles.
—THAT the wavelength of a transmitting
station is often kept constant, or contrelled,
Ly a erystal.
—THAT the metallic covering of metallised
valves is not composed of alumninium, hat zinc.
—THAT the anode wattage of au output
valve ix not the came ax the undistorted wat-
tage output.
—TIAT a mica condenser may be used in
place of a normal non-inductive condeuser,
—THAT tho carth connection should ho of
Tow resistance, and therefore heavy gauge wire
should be used in addition to a huried plate.
—THAT a potentiometer with a value {rom
25,000 to 50,000 ohins may be jeined across
. the aerdal coil, with aerial to the arnu, to act
as a_volume control,
—THAT sclectivity in a detector cireuit may
be lmproved by_tapping the grid-leak and
condeuser ahont one-third of the way down
the coll, instead of connecting it at the top of
the coil.

) NOTICE.

The Editor will be pleased to consider articles of a
practical wature suitable for publication in PRACTICAL
WIRELESS. Swuch articles should be writien on one side
of the paper only, and should contuin the namne and
address of the seader, Wlilst the Editor does ot hold
fiwself respey sible for manuscripts, every effort awill be
made to veturn them if a stumped and addressed envelope
is enclosed.  All correspondence intended for the Edifor
should be addressed : The Editor, PRACTICAT, WIRTLESS,
Geo. Newpes, Lid., 8-11, Southampton Strect, Strand,
w.c.2. '
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Cueing to the. rapid progress in the design of wireless
apparalus and to our efforts to keep our reuders in, touch
with the latest’ developinents, we give no warvinty that
apparatus deseribed tn our coluinns s not the subject of
Letters Dateat,

H coor D

dopalve aperiodic coupled civcuit for a headphone

porlablc.
Wireless Constructor’s Encyelopadia :
More Congratulations from Readers

Sir,—I was very pleased to receive my
“Wireless Encyclopedia,” and felt I nrust
write and thank you for it, and add my
congratulations to the many others on
your splendid paper. I should like to say
that before taking Pracrivar WIRELESS
I knew nothing about the subjeet, but now
I aw thinking of making a small two-
valve sct.  Also, I entirely agree with Mr.
Sutcliffo 7¢ the entertainment articles, which.
in my opinion, only fill up valuable space
and are not at all “ practical.”—N. R.
Lrcrr (Gosport),

Siz,—T thank .you for the Constructor’s
IEncyclopedia.  From my - perasals of
Pracricar Wmernuss. 1 thought the
ineyelopaedia would be good, but it is
even better than I expected, and I am
sure that it will prove invaluable to keen
amateurs. 1t is the book 1 have heen

awaiting for the past twelve years. Wishing,

Pracricar,  WmELESS every _success.—
Lroxarp D. Loxspavre (St. Annes-on-Sea).

Sin.—May T congratulate voa in produc-
ing yet another fine publication in The
Wireless Constructor’s Enoyclopeedia, which
I have just received. In my opinion, it it
almost napossible to print a better book on
the subject. I have been a regular reader
of Pracricar, WimrLESS since the fifst
namber, and am likely to remain so.—
Fi. J.8aker (Dartford),
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wConstructors” Encyelopedia,
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Practical Letters.
R (Continued from page 960.) - - -
“Str,—T beg to acknowledge with thanks
the “ Wireless Encyclopeedia ® sent me.
It is, in my opinion. a very fine book,. !
and must prove most instructive and inter-

- esting to any wircless amateur.—T. HirrER

{Bristol). ’

Str,~—I have taken your paper since
the first number and I am  the proud
possessor of the Encyclopzedia which you
have presented to those of your readers
who availed themselves of your - generous
-offer. I have numerous hooks on wireless,
from sixpenny pamphlets to others up to
7a. 6d., and now I have in one book all
the vital information contained in them and,
in addition, information which is up to
date, and at little cost. I thank you for
your excellent paper and the very useful
volume you have sent me.—W, J, WINSKTLL
(Co. Durham),

Str,—AMany thanks for my copy of the
; ib cer-
Fiinly is what its hame implies and worthy
of a prominent place on any hench. I
ain now awaiting my binder, also next
week’s  Pracricat  Wmreress. I might
add that my newsagent has had a standing
order since the very beginhing and Wednes-
day mornings are eagerly awaited. Again
thanking wvou, and wishing PRACTICAL
WirpLess every succesy.—J. SHAW- (South-
ampton): :

Are You Still Using Plug-in Coils ?
(Continued from page 946.)
This is a very useful feature in these
old sets, where the use of reaction brings
about a state of sensitivity akin to that of
a sore tooth. The introduction of a
small differential condenser (.0001) in the
andde circuit is a new feature in the old
layout, and it is in fact the essence of the
set.” It is to be considered as an additional
tuning device, and critical tuning is achieved
by this component, in conjunction with the
anode-tuning condenser. The more the
pointer of the differential condenser is
turned towards the earth side, the greater
the selectivity. In practice, only about
three-quarters of the possible movement
will be available without too great a loss of
strength,. but much of the loss can be
brought back by reaction. Every move-
ment of the differential condenser requires

Eﬂ‘fﬁ slight readjustment of the anode-tuning
5“*»2' tondenser.

The pre-set condenser in the
aedal circuit will usually be nearly at
maximum (fully, serewed down), as reducing
its value quickly reduces volume, and the
extent to which volume can be regained by
reaction will determine the degree to which
it can be employed successfully,

If you must purchase an H.F. choke buy

- one of the Bincoular type, but try any old

H.F. choke you can get vour hands-on first
of all, and if the results are promising, the
binocular type may be substituted later,
Neutralizing is, of course,
the normal manner. = - )

Here arc approximate coil values, using

“acrial condenser .0005 and anode con.

denser 0003 :—
. B Aeviol  Grid Coil Anode -

Coll Centre-  Coil. Reaction,
H = lupped,
TUnder 400 mefres.. 35 ,, 60 ., 50 ., %3
400-600 metres  ,. 30 ., 75 .. 75 .. 100
Jong Wave, .. 2. 1500 L, 250 . 250 ., 150

Since old sets 'vary so ‘much in’ their
possibilities, one cannot say much ahout
théﬁ results to beexpected, but I see No

carricd out in |
"‘ﬁ“

(Continued at foot of next colwnn) .
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TONE CONTROL R

Dr. Hughes (Maltitono Eleetrie Co,) gave a Jantern
Tecture on the prineciples of tone control at a recent
meeting of the Southall Radio Society. He discussed
the various methods of sound reproduction, and illus-
trated how the “Multitone ™ transformer lad heen
designed to make good low-frequency attennation,
which is all too prevalent at-present in the average
receiver, Dr. Hughes also covered the variable
conditions which were met with in radio reception,
and how irregularities in reproduction were obviated
by the ** Multitoue »* Coupling. e

Hom Sceretary: H. Rayner, 114, XNorth Road,
Southall,

WOODFORD AND DISTRICT RADIO SOCIETY

Mr. Gwinn, of the Telephone Condenser Co.,, Ttd.,
gave o most intcresting lecture to onc of London's
oldest radio’ societics (Jieytonstone, Woodlord, Wan-
stead, and District) at 20, Migh Street, Wanstead,
on Thursday, January 19th. The lecturer very clearly
showed that considerable improvements have resulted
in the last fow vears in fixed conderzer design.  The
dielectric had heen improved, and the indnctance
cffect considerably reduced. It was said that there
had heen lack of co-operation hetween condenser-
makers and users, A lantern was provided by the
club,

The Woodferd Socicty has now been in existence
well over ten vears, and, considering the growth of
population locally, ought to have at Jeast {hree times
its present membership., An extremely instructive
syllabus Ttas been arranged to the cnd of the present
gcason. The Hon. Secretary iz dr. H. 0, Crisp,
2, Ramsay Road, Forest Gate, London, £.7,

BRADFORD SHORT-WAVE CLUB

On Wednesday, January 18th, a very interesting
talle was given by Mr. Fennessy (G 5Z1) on ultra-short-
wave working, using a wavelengih of about 60 centi-
mietres,  Another feature of the galhering was a morse
writer, by means of which the members of the club
were able to “ sec’” their morse, as recorded on a tape,
and to tell their faults at a _glance.

These meetings are not of the usual lecture type,
but are merely a gathering of short-wave fans, who
discuss things relative to short-wave working. There
is no membership fee, and anvone who is interestedjin
this fascinating hranch of radio is given a welcome,
I might add that the club has its own receiver, which
was constructed cntirely by the meinbers, Mectings

| are held cvery Wednesday night, at 7 p.m.. in the

Godwin Commercial Hotel, Godwin Street, Bradford.
The usual programine is as follows : 7-8—Morve pracs
tice. 8-9—d4ny business that there may be, or the
demonstration of a Teceiver, ete,, and 9-10.30—A
general talk, All correspondence should he addressid
to the Secretary, Mr, G. E. Caunt, 172, St. Leonard's
Road, Girlington, Bradford.

A RADIO LEAGUE OF NATIONS

The Anglo-American Radio and Television Socicty
and the associated society, The Internationul Radtio
Society, wish to express their thanks to Pracrica,
WIRELESS for the publication of a note rezarding the
societies which resulted in many new members being
enrolled, For the henefit of readers who may not have
ohserved the first announcement, here are the details
of the societies in brief: They aim to promote good-
will and fellowship between nations and ail radio
enthusiasts. No charge is made for membership,
Anyone desiring to join has merely to send his, or her,
name and address to 11, Hawthorn Drive, Willowbank,
Uxbridge, Xngland. 1f a reply is desired a stamped-
addressed envelope should he enclosed. A hulletin,
Radig, is issued frecly to members who send a stamped
envelope for it, No. 2 i3 just ont, and it includes a
list of North American stations which have been heard,
and are being received, . jn CGreat Dritain, A Iist ol
the Empire stations, short-wave hroadcasters, ctc.,
are also contained.

(Continued from previous column.)

reason. why any obsolete sct altered on
the above lines, provided it has good L.F.
aiQiplification (good, -in a volume sense),
should not equal the performance of an
old museum-piece, similarly altered, in my
possession. This ancient four-valver gives
at least fifty stations clear of interference
on ‘the speaker, and in N. Wales, where
North Regional is a very powerful signal,
the old set has no difficulty in bringing in
either Prague or Langenberg quite clear .of
the North Regional station, : g

L
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e MOD :
home has no unsightly wires/

The old-iashioned outside aerial that was always

causing trouble, corroding and rusting, losing its
efficiency when touching window frame or wall
is now superseded in the medern home by a medarn
aerial,

% The Carden is not dese-
crated with an ugly pole.

All the expense of evection and its inconvenience is
now a thing of the past. In {he modern home ag
so0n as the set arrives, 2/- is spent on a PIX Invisihle
Aerial. This aerial being combined in 30 toe! of
adhesive tape ¢f very narrow width is just pressed
into position above a picture rail, wainscoting,
where it cannot be seen. It is as good as an outsice
aerial of the same height. But ccsts less, and
keeps the heme tidy,

PIX invisisie
AERIAL.

" 30ft. 2/-
/’; Double tengih, /8

BRITISH PIX COMPANY, LTD.
Dept. 409), 118/28. Southwark Sitect, S.F.1

Short - Wave
(12-70 Metres)

&
An eight-ribbed former
is used for the ¢ Morley ’
: short-wave coil, slorted
and wound with heavy gauge wire, widely
spaced. Comprises acrial, grid and re-action
coils.  Covers two wavebands, 12-30 and 28-70

metces,  Silver contact self-cleaning
switch operated by tod from panel. 6 9
Send now for Free List of Morley’s Products.

Perfect coupling on both wave bands.
MORLEY’S, 5, COLINPARADE, NW 9 @

7

SERADEX TUBULAR CONDENSERS*

Non-inductive. 400 Volts D.C. Working.

01 to lmfd. 8d. 25mitd, 9d,
Hnfd, 1. 0d. Lomid, 1s, 3d.
2.0mid. 1s. 9d.

Lisl for stamp.  Guaranteed one year,
TREVOR PEPPER, WAKE GREEN ROAD,
BIRMINGHAM.
Indispensable for Your Bookshslf, . ?&
WIRELESS &
STEP BY STEP

By “DICTRON?” (Ninth Edition.)
Ollainadle al all Bookseliers o posl free 29 Srom 2,6

Grorge  Newnes, Itd., 811, Southamplon Strest,
Ntrand, London, W.(,2, .
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COMMENTS oN \

~COMPONENTS

QUIESCENT COMPONENTS
HE introduction of the Quiescent Push Pull system
has brought forth a demand for -components
more suited for this type of amplitication than the usual
Push-Pull system, and one of the first firms to produce
theso special components is R.I.  The Input Trans-
former has a core of nickel iron, and is conse: uently of
+mall dimensions. The total inductance of the pri-
mary, with no D.C., i3 30 henries, which drops to 16
henries at 2 mA.  The D.C. resistance is 900 ohms.,
and the total ratio 1/8. For Qutput purposes-a special
Choke Is employed Instead of the customary Trans-
former, and this has a Primary resistance of 400 ohms,
with an inductance of 70 henries to each half at 50
volts, 50 cycles. The choke is tapped to provide four
ratios, 1/1,1.4/1, 2/1 and 2.8/1. Tho Input Transformer
costs 15s., and the Output Choke, 12s. 6d:, and they
arc components giving the same high standard of
performance that is obtained with all R. 1. products.

NEW LOTUS BAND PASS ASSEMBLY
A ‘NEW -type of Band Pas= Coil assembly is shortly
- to be marketed by Lotus-Radio, and is _ilhus-
trated on'this page. As will be seen this consists of the
_two Input Band Pass Coils, together-with an inter:
mediate Grid coil suitable for inclusion in the detector
@rid Circult. This is provided with a Reaction
winding. The metal base for these coils will be seen to
he cxceptionally high, and the reason for this is
apparent from the upper-photograph. - The -usual
troubles which arise due to switching ‘troubles have
heen overcome in these coils, and instead of simply-
short-circulting the long wave winding when receiving
the medium waves, special values of inductance are
chosen for each band. In addition, the Aerial cofl
i3 also carefully varled, and the flexible fingers which
enable these changes to be carried out may be seen
helow the coil base. An ebonite rod Is fitted with a
number of brass contacts, and thesc short the various
contacts when the rod fs rotated. A further novel
addition to this operating rod is the provision of a
substantial case cam at the extreme end.  This operates
anordinary Mains typc Q.M. B. on-off switch, and this is
connected to a separate insulated plate fitted with two
torminals. The leads to these terminals from the
switeh arc twisted so that the Unit may be used with
A Mains receiver or a battery receiver, to switch the
«et on as well as operate the wave-change mechanism.-
This is a really sound engineering job and although
we have not yet had an opportunity of testing it

View of the Lotus Band Pass Assemblyv
fhowing the ling terminals, and at the end the
filament terminals on the insulated plate.

thoroughly, it would ap-
pear. to bo.a really. first-
cinss component. We
understand” that the price
. has:not~ vet -been fixed,
« but that it will. shortly be
_placed on_the market at
reasonable figure. B
sc'g EENED WIRING
T
lT has been repeatedly pointed out that hum in a
mains receiver may often be cured by screening
certain leads, and several readers have written. to us
asking how one can screen a lead, The ingenious
Screened Wiring Kit manufactured by Remax Radio
is the very thing for temporary or permanent screening.
It comnsists of a small transparent envelope containing
three feet of metallic braiding inside which is a simi-
lar length of insulated tubing. It is therefore possible
to cut off any required length of the complete tubing
and braiding and thread ordinary glazite or similar
wire through-it for-shielding purposes. To provide
a sound earth connection to the braiding twelve com-
bination clips and earthing tags are incinded in a
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this particular type of valve. Whilst it is true that the
majority -of -moving-eoil loud-speakers of to-day'have
a transformer incorporated, with a special tapping for
pentode valves,” there are still'many lond-speakers,
both in use afid on sale, which have no provision for use
with'a pentode. It is therefore necessary to nse a séparate
‘pentode-transformer or.output choke,rand the spedial
Igranic component nnder reviewwill be foiind extremely
valuable for this purpose. Four terminals arp pro-
Vided, giving step-down ratios from 1 to 1 up to % to J.
This enables speakers of, from roughly 800 to 30,000
ohms to be used with the same valve. ~ A condenser of
1 or 2 mfds. is required in conjunction with this choke,
which is of small di ions and {s losed in a neat
moulded bakelite case with clearly marked terminals
and soldering tags. The price is 10s. 6d.

NEGROLAC PLATE AERIAL

FLAT dwellers, and many other residents in large
towns, often find extreme difficalty in erecting
an eflicient aerial, as restriction of garden space pre-
vents the long wire, and very often the surrounding
buildings are so high that it is not possible to erect
pole sufficiently tall to avoid the screening cffect of

separate  small
envelope and
these arc

eclamped round

the metallic

covering and

connection - to

earth made by

means of =a

length of. the

flexible connect-

ing : wire,, of

which  3ft. is

also  enclosed.

It i3 therefore

possible to carry -
out the screen-

ing of any wires

in an existing

set without pur-

chasing anything other than this small envelope, which
costs 1s, The value of this to the experimenter will,
of course, be fully appreciated.

SCREENED AERIAL LEAD-IN
THE down lead of an aerial is often the cause of
considerable interferenco being picked up from
tramways, etc., and the problem of reducing this
interfercnce Is not easlly overcome. Nessrs, Ward and
Goldstone have now produced an ingenious flexible
air-spaced flexible lead which removes the trouble
in a very simple manner. This consists of a nutnber of
short bakellte tubes having one end domed and provided
with a central hole. The diameter of these tubes is
roiighly threc-quarters of an inch. A heavy flexible
metal shielding fits tightly over these bakelite shells,
and through tho shells ordinary
rubber-covered lead-in wire is
threaded. By having these shells
at frequent Intervals through the
metal screening tube the lead-in
wire is held centrally disposed in
the tube and this may be earthed.
The assembly is made up in
various lengths from 10 ft. to
60ft., and the price varies from
12s, 6d. to 68s. Brackets are
provided to hold the tubing away
from the wall of the house, and
a special cowl is fitted to the
upper end to protect the joint
. from the weather, and a metal
. fitting relieves the strain from
. the connectjon.-  Al-
though rather expen-
sive, thid will be found
invaluable in- districts
where interference iz
exceptionally severe, |
1GRANIC PENTODE
TAPPED CHOKE -
T is practleally im-
. possible to’connect
the windings of any
type of loud-speaker
direct in the anodé
circuit of a pentode
valve, owing to the
high Impedance of

Under view of the new Lotas Band Pass Assembly, showing ths switch operating mechanism,

these buildings, Messrs. Ward and Goldstone offer
a ready and efficient solution to this problem in the
Negrolac Plate Aerial. This consists of a perforated
metal plate of substant’al dimensions fitted to stout
wooden cross-bars. Attached to the centre is a 50ft.
length of multi-strand down-lead. The plate is in-
tended to be attached to the highest part of the house,
such as the chimney stack, and the down-ltead carried
to the receiver in the usual way, stand-off insulators
being employed to keep the lead away from the walls.
It is claimed that this type of aerial substantiaily
improves reception by providing greater selectivity’;
removes fading caused by o swaying aerial, and reduces
the total cost of an efficient aerial system. The price
of the aerial, complete with the 50ft. down-léad. s
21s., and 16 must be remembered that no accessories
are requircd.

RICH & BUNDY L.F. CHOKES

HEN constructing o mains unit, it is essentinl to

. know all the details concerning the ehoke em-
ployed for'smoothing. In other parts of a recetver it is
also essentinl that certain factors concerning the choke
arc known if the circult is to be operated in the most
cfficient manner, -Messre. Rich & Bund{, the well-
known makers of mains apparatus, give absolutely all
particulars relating to their apparatus; and if a point
is made of asking for it at the time of purchase, a char-
acteristic curve of the inductance plotted against the
D.C. load will be provided free of charge with any choke
or transformer. - All chokes are made with an * alr-
gap® and are, therefore. of the constant inductance
type. - These chokés and- transformers are tested with
& minimum _hl%h voltage pressure of 1,000 volts
R.MS. (or double ‘the working voltage—whichever is
the greater),” and a severe standard is set -for the
Insuiation vesistance. As-an example of the ranges
manufactured by this irm may be mentioned the smalt
choke. Model ¥. 104, weighing 371b., with a D.C.
résistance of 250 phms and an inductanoe at-50 mA of
25 henrjes. . This choke costs £1 5s. At the other end
of the scale Is a mains transformer, weighing SO0lbs.,
with seccondaries .of 2,000 volts . (centre-tapped);
4 volts 4 amps. ; 4 volts 1 amp. ; 4 volts 2 amps., and
10 volts 2 amps. .This transformer costs £8 10s. 6d.
Between these lmjts there is-a most comprehensive
ranﬁe of transformers for all purposes, and smoothing
chokes.
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SPECIAL NOTE

We wish to draw the reader’s attention to the
fact that the Queries Service is jntended only
for the solution of problems or difficulties
arising  from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters,
We vegret, that we cannot, for obvious reasons—

(1) supply circuit diagrams of complete
multi-valve receivers.

(2) Suggest alterations or modifications of
receivers  deseribed in our countem-
boraries. X

(3) Suggest alterations or modifications to
commercial receivers.

(4) Auswer querics over the felephone.
Please note also, that all sketchesland drawings
which are sent to us, should bear the name
and address of the gender.
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PIANO LOUD-SPEAKER

‘¥ have found in my junk box a really fine loud-

spealeer unit of the older {ype, and | should like to use

‘tnis in making up a foud-speaker. in looking round
for:some sort of diaphragm { thought of the sounding
hoord of 'the piano. This should possess good musical
Guaiities, and should make a good diaphragm, Befare
fixing the unit fo it, 1 should like to know whether it
will spoil the efiect toscrew the unit on te it, and perhaps
you can suggest a better method, It seems to me that
this would form a wvery good, inconspicuous lfoud-
speaker, and should be worth trying out.” (E. W.,
Hampstead.)

The idea vou mention is quite old, and, in fact, a
commercial speaker wos once on the market on similar
Tines. A small bracket should be serewed to the sound-
ing hoard, so that the unit may he mounted up with

the tip of the reed in contact with the surface of the !

hoard, I( the Unit does not cmploy a reed, you
should try and convert it to the rced tvpe, and the
aftachment of the bracket will not noticcably affect
the results,

PERMANENT MAGNET LOUD-SPEAKERS

“ Whiist 1 was at school § was taught that iron and
sieet did not relain magnetism indefinitely, but that the
praperty of magnetism, was graduaily lost,  f should be
gind, therefore, it you would el me whether the term
“ permanent magnet ° loud-speaker is a commercial
catch, or whethar there has been some new properfy
discovered which enabies certzin melals to indefinitely
retain this valuable gropgrty of magnetism.”’—(R. .,
Cariisle.) .

Che term is, of course, not quite true, although to |

all intents and purposes, the speaker is permancnt,
The majority of firms who manuwfacture this type
of lowd-spealier are prepared to guarankee their product
for ab least five years, and naturally, by that timo
they will he ont of date, so thatlthe loss of its maguet-
Istn Will not be of serious congequences to you.

SELECGTIVITY - . .

““1 have an ordinary, vather old-fashioned three-
valve set, employing a detector valve, followed by two
low-frequency stages. The aerial funing arrangement
consists of a cefitre-tapped plug-in ceil, which, as you are
no daubt aware, is a rather Hatly-funed arrangement,
1 do not want {o install any new tuning arrangements,
but skould like to know what I can perhaps do {o the
arrangzment as it stands to enable me to tune-in some
distant stations.”’—(R. F., Brompton Road.) -

Unless you are prepared to fit new tuning coils,
you wiil havé to juggle with the present controls
in order to get n degrec of sclectivity, The following
explanation should help you to understand the idea.
Sippose you wish to reccive a station which, at present,
i Ladly jamued by a nearby loeal, Tune in the re~
quired ~fation ignoring all inferfercnce, and so flnd
the maximum position for the tunming dial. Now
very carefully increase the reaction control, ab the shie
time waking any clight compensation NeCcessary on

LET OUR TECHNICAL STAFF SOLVE

ue

\ Jf a postal reply is
Y desired, a stamped ad-
dressed envelope must
be enclosed. Every
guery and drawing
which is sent must bear
the name and address of the sender.. Send
your queries to The Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C:.2

the main funing dial. In other words, keep the left-
hand on the main-tuning dial, and kecp the station
in tune all the time, whilst with the right hand the
reaction is increased. You will find that this will
sharpen the tuning, and by careful adjustment you
may stcceed in getting the station completely free
of Interference. In any casc, the intcrference will
be greatly reduced in strength,

INDOOR AERIAL ;

‘“1 have just been presented with a receiver hy
velatives, and must confess that I know absolutely
nothing of wireless. 1 have never had a set before, and,
therefore, have not interested myseif in it. However,
on getting this set, | decided that to operate it intelli-
gently | should know a litile about if, and, therefore,
took In ‘ Practical Wireiess,” from No. 15. My diffi-
culty, before using this receiver, is what is the hest type
of aerial to fit up.  Living in a fiat, I am forced to adopt
some form of indoor arrangement, and § wonder if you
could give me soms details concerning the hest way to
arrange such an aerial.”’—(R. 8., Hampstead.)

A complete article on Practical Tndoor Aerials ap-
Deared in onr No. 2, dated October 1st last. You
may ohtain a copy of this from our Back Issuo Depart-
went, Ixeter Street, Strand, W.C.2, Numerous dif-
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Cut this out each weck and paste it in a
notebook

FRAME AERIAL WINDINGS
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For mormal waves (200 to {600 metres)
use 22 d.c.c. wire, and space the turns to
oceupy approximately 10 turns to the iuch,
The frame should be square,

Length of Side of Frame § No. of Turns

18
12
9
6
5
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ferent types of indoor aerial were deseribed. and you
will, no doubt, find somie arrangement which wiil be
suitable 1o you,

FAINS RUM L o

““1 have finished construeting 2 fhree valve mains-
operated réceiver, but the hum is rather ico loud for
my liking, 1 have used a standard method of mains
construction, with a good heavy duty smoothing choke,
and 4 mfd. condensers. How can | find what is causing
the hum, and cure it when traced ¢ Perhaps you could
stale which is the most likely place in the eircuit for
hunt to be caused.”—(S, L. K., York.)

‘Lhere are a number of different points where hum
can be introduced, and without more explicit, informa-
tion it is rather hard to help you. However, the
detector valve circuit is the most important, and
you should see if this is sufliciently smoothed, An.
additional choke and smoothing condensers may he
inserted in the positive H,T. lead to this valve with
advantage. Vary the position of .all, transiormers,
and iron cored chokes; vary the position of the Toud- "
speaker ; use shielded leads for reaction leads and pick-,
up leads if such arc fitted ; screen the climinator in
an_iron box comnected: to earthy and finally make
quite certain that the climinator delivers sufficient
current for the recciver, 5 o '

GRAMOPHONE PieK-UP o
1 have been zhle to ehfain guite cheaply a well-

kuown make of gramophone pick-up, | understand,
hewever, that there is a correct-and-an incorrect mannes

' . YOUR PROBLEMS

ES and

q O%u cimicai Staff

The coupotr on this }
page must be attached
to every query.

H
3

of mounting this so that the needle gees round in tie
correct fashion. How does one arrive at this? s
there a rule which has to be adopted, or do the makes
vary ? I naturally wish to get the best from this com-
ponent, and, therefore, should appreciate your guidanse.”’
(. B., Kenton.) T

There is certainly a correet pesition for the pick-up,
and the makers always supply a mountling template.
If, however, you have bzen unable to get hold of
this, you must mouwir, the pick-up so that the
angle with the recording groove is always (or pearly
always ) constant. Lay a straight-edge {rom the centre
point of thé record, so that the cdge also touches
the needle point, Then fix the rear of the tome-arm
80 that at no matter what part of the record you place
the pick-up, the {ront of the casing is parallel with the
straight-cdge. 1t may be found impossible to cet this
correct ag every point, but you should endeavour to
reduce the variation to the very minimum,apd 1he
most important parts of the record arc at the commence-
ment and the cnd.  The centre part of the recording
will not matter quite so much,

PANEL LIGHT

** Several receivers which I have seen lately have heen
fitted with 2 small light on the panel, and when § asked
oite of my friends what this Hght was for 1 was toid
that it helped to bring the stations in. [ have keen since
told, however, that | was being deceived. Can you tell
me which is true? Does the light do anything t» heip
in getting stations of net? ’—(4. L. O, Cartisle,)

We arc afraid your friend was pulling your lec.
The addition of a panel light has ne effect upon the
performance of the sct, uuless, of course, the eurrent
taken by the lamp is exceptionally high. The real
use of the lamyp is to facilitate tuning., and it might
have been in this respect that your friend meant it
helped -in getting forcigners. Where the receiver
employs an ivorine tuning dise, or ix situated in 2 dork
corner of the room, a lanip is a valuable asset, and by
using a special low consumption bulb, and wiring this
across the "filament terminals of one of the valves.
it gives an indication that the set is switched on, aml
makes clear the markings on the tuning scale,
AUTOMATIC GRID BIAS

““ I have only just been introduced {s your valuahle
paper, and am now in process. of seeking your assis-
tance on a matter which I wish {o introduce to my set.
It is automatic biasing for the low-frefquency valves.
Have you- published any information- on this methed
of avoiding a grid hattery ? 1 realise that it is rather too
much, perhaps, to give me all details in a ietter, but §
shouid like {6 know when to expect an article on the
sublect in your pages, i¥ ene has nat already heen
written.”’—~(A. G., West Wickham.)

A very complete articlo on the subject of Grid Bias
was given in the December 24th 1e-of PRACTICAL
WmELESs. This may he obtained
Numaber Deportment, Exeter sireet, Strand, W.C.2,
SELECTIVITY PROBLEM

““§ have a Screened Grid 4 with Frame ferial eil-
ctosed, and it is a battery set, We have had electric
put in the house, so | bought an Eliminator for R.cC.
Mains, Now ! get North National and Merth Regional
Stations all over the wave-band. Gould you tehi me what
is wrong, if.anyihing 2 ”— (A G.-—No address).

1t would appear inost. Jikely, as you do not siate
whether the receiver worked satisfactorily before, that
the Mains unit is causing your trouble. This is prohabity
due to the Mains wiring acting as an acrial and picking
up your local stations direct, and {eeding these signuls
into_your receiver from Ll coupling between thc
acrial input and the Unit, or. direct through the wiring,
Screen the Mains Unit, and make certain that the
aerial side of the receiver is well separated from 1he
Mains side, Also try special Mains H.7. Chokes in the
input Jeads to the Eliminator, and try tho cffect of
removing your frame nerial away from all walls, in
Cas¢ you are picking up the signals from mains wiring,
by induction with the frame. ‘ . - v

FREE ADVICE BUREAU

This coupon is availahié until Feb. 11th, 1933,
and must be-attached to all letters containing
queries.
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To saye readers, hqublc, ape undertale to send on

catalofinués bf any of our udvertisers.
@ paarmrd the) names of the firms from whom you

Mcrely state, on

require  catalogues, and ‘address il to *‘ Cataloguc,'
PraGRICAY; IVIRELESS, Géo, Newnes, Ltd., 8/11
Southampton: » Sts, - Strand, . London; W.C.2, Where

adverlisers male a chargc, or requirve postage, this

should be cpclasml..

GRAHAM FARISH GOMPONENTS
/\ COMPLETE rapge of the latest components
A made“by-Graham Farish, Ltd,, is given in a
booklet we have just received from this firm, A
new poténtiometer volume -control; the °‘ Megite,”
has an element of fine nickel-chrome wire ¢mbedded
in "bakelitel The actlon .is through a .slipper. plate,
giving a smooth, silent operation. Among the other
mmponent’ listed are a new I K. choke, grid leaks,
Ohumite rczlstnnccq ﬂ\ed and variable condensers,
valve-holders, and * Fllt {he new percolative earth.
The address is Masons Hill Promley, Kent.
““ GOLTONE >’ RAD!O REQUISITES
OLTONE coniponents are' too well known to re-
quirc_any introduction to constructors who will
weleome a new and comprehensive 48-page catalogue
which has just been issued by Ward and Goldstone,
Ltd.. Frederick Road, Pcndlet,on, Manchester. A
mcful fange of dual-range coils, H.F. chokes, fixed
congdensers, radlo meters of various types, dry batteries,
switches, and aerlal and earth  fittings are listed.”
Particularly useful to the constructor is the section
devoted to instrument wires of all gauges, aerial and
connecting wires, and battery and 'lond-speaker cords.
Particulars. are also given of a new screened aerial
lown-lead” wire, recently mtroduced by Ward and.
Goldstone, who also specinlise’in a_very compact and
cficient’, charger. for L.T. and H.T. accuinulators,
for use with' D.C. mains.
LLIX FOR GOOD CONTACT i
ONSTRUCTORS “desirous of , having perfect
contact in the wiring, conncchons of their 'sets
would: do ‘well’to obtain a copy of the latest folder
issued by Lectro Linx, Ltd. A useful range of the
popwlar Clix fittings is listed, including various types
of terminals, spade oonnectors, helieally slotted plugs,
and resilent sockets. Partieulars are also given of
the Clix chassis mounting valve holders for cither
soldered or serew connections.
W.B, LOUD-SPEAKERS
IV the fatest folder issued by Whiteley Eleetrical
Radio Co., Ltd., particulars are given of their well-
known pumnnont magnet moving-coil speakers,
including a new model with cobalt steel magnets which
sells at the remarkably low figure of 35s. Readers
intetested In moving-coil speakers should maké 'a
pofnt-of getting a copy of this folder.
T.C.C. PRODUCTS
HI} T.C.C. people have produced n booklet on the
. design ind congtruction .of power . units which
has'a most-usefu! gadget on the last page, which takés
the form 6f o calculator showing how man{ ohms
are wanted to dm}) almost any number of volts with
any nuniber of milllamps that may be passing. It costs
+ixpence, but it is well worth it.
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f Broadcast Query Corner

[ .
1. Write legilly, in ink. Give your full name and
dress. .

r—"

A

Strand, London,

PRACHCAL WIRELESS

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 tuned,- or, altermatively, stato
between which two statlons (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.m.

6. Give details of programme reccived, and, if you
can, some indication regarding the language, if heard.

6. State whether and what call was given andfor
kind of interval signal (metronome, musical box,
bells, ete.) between items.

7. To facilitate pnblication of replies, append a

nom-de-plunic to your inquiry.

All inquiries should be addressed to 7'k Edz{o,,
PraCTICAL WIRELESS, 8-11, Southampton Strec!,
¥.C.2, and’ the envelope marked
Broadeast Query Service, in top left-hand corner.
Stamped addressed envelope should #ot be enclosed,
as replies cannot be sent by post, but will be published
in due course in each issue of PRACTIOAL WILRELESS,

Rephes to Broadcast Queues )

ISQUISITIVE (Hanwell): (1) W. Wicks, 11, Rigby
Cottager, Dawley, Hayes, Middlesex ; (3) Alrm Smith,
12, Ferres Avenuc, :West Drnyton, Middlesexs ()
M. Griffon, 87, The Crossways, Heston, Hounslow,

Middlesex. Nos. 2 and 4 regret cannot trace in list:;
you .might write direct to Radio Society of Grent
Brltam, 53, Victoria Street, London, 8.W.1."-BEs 1,038

(Herne Bny) Moscow (TU) on 50 m. . H. AN-
DERSON (Portobelio): (1) KDKA, East Pittsburgh

3049 m); WCAU, 'Phﬂndelphiu (Pa.), -Columbia
roadcasting Svstem (256.3 m.). RIGHTY (Long
Katon) : WTIC, ‘Hartford {Conn.) on 282.8 m. Novice
(Biltingham) : "Rabat ‘(Radio Maroc) on 416.4 m,
N. - WHITARER (Bradford): WS8XK, Saxonbury
(19.72 m.) relaying KDKA

C PPER] SPACED AND
3OOFTM INSULATED
IN 3O0FT.INDOOR AERIAL
* SENSATIONAL CONDUCTIVITY

'§:’a .), Natlonsl’ Broadéasting Compnn\ 'S programme

Regd.

10 STRANDS—'GRID - SPACED q

Lies flat against walls—moulds itaclf
to any shape over which it is latd—
ooly {7 wide—olmost as thin as a
visiting card (Non-eticky).

IN .COLOUES . TO TONE WITH
YOUR ROOM. (Buff, Grey or Red).
Clear, sharp, stereoscopie¢ reccption

without background.

Send P.O. now {or from your dealer)
200 ft. wire (20 ft. length) « « 2/6
300 ft. wire (30 ft. Jength) « « 3/
150 ft. wire (15 ft. length) =~ « 2/
EKERDEN MANUFACTURING €O,
16, Tooks Court, Cursiior St.. E.C.4,

- The arrangement of
the wirea.

Ask about Exten-

sion or Earthwire.

Februarx 74¢h,7 1933

Every
listener
needs . .

The ONLY popular priced instru-
ment testing resistances, as well as
voltage of H.T. and L.T. batteries,
valves, transformers, coils, con«

densers, short circuits, distortion, etc.

"NO SKILL REQUIRED to see what’s

wrong, vet nearly all the experts use it.
FOUR readings on one dial, (1) 0-150 v.
for H.T, «(2) 0-6 v. for L.T. 3 0-30

milliamps.  (4) resistance test 0-2,600
ohms. Of all Wireless Dealers, Iron-~
mongers, etc.,, including ,

4-page instruction 12 6

leaflet.. .
BRITISH MADE BY EMICOL LONDON
Also the famous 3-IN-l POCKET METER
LT. (06 v), HT. (0-150 v.), 8,6

0-30" milliAmps
Pocket case for same 1/3.
Explanatory Leaflets Post Free from
WATES RADIO LTD.
184-188, Shaftesbury Avenue,

Ww.C.2

“REPAIRS ?

Send Them to Me.”
When the repalr has beem Q.X.°d
by we, you can be sure your com-
ponent’ is as good as new. All
‘epairs are laboratory tested and
;uarantccd for 12 months. Any

; Bluc- Spots, B/-;
5/ TeNs
your repairs to: Repair Dept. B.,
Weedon Power Link Radio
185, Earlbam Grove, London, E.7.
["Phone - Maryland 4344.)
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S. U. LLOYD

EVANGELINE, ag you see, is something of a comedienne and quite at home in

front of the camera. How you co

favourite kitten from its youngest days up to
followed by a series showing her own kittens.

ig rarely pressed at the right time ! ”

LSO in the February number will be found many articles and
pictures of equal interest to ciné enthusiasts and te those who
have not yet taken up this wonderful hobby. There is, for

instance, a fascinating account of the way in which an amateur

has made fiims of Bird Life, which will appeal to every naiure-lover,
as well as another of the filming of Evangeline, whom you see here
and who appears to be a born star—most eats are comedians at
heart. Other features tell you how to splice nine-and-a-half ”* film,
how to make your own aluminium sereen and so forth, while Adrian
Brunel explains “ Tracking Shots.”

SIXPENCE

SEND POSTCARD TODAY FOR SPECIMEN COPY!

“ Home Movies” is obtainable at all Newsagents, Bookstalls and Dealers,
or post free 73d. (Subscription rales: Inland and Abroad 7/6 per annum ;
Canada, 7/- per annum), from George Newnes, Lid., 8-11, Scuthampton

Street, Strand, London, W.C.2.

uld make similar pictures of your own
pets is explained in the February number of HOME MOVIES. Asis pointed out
in this article : * A very interesting little series can be made showing a
mature ¢ cathood >—mayhe
It is indeed far easier to take
oiné films of young animals than still pictures, as with a still eamera the shutter

With a movie camera you
can make your four-fooied
friends immortal. Animals—
particularly young animals—
are perfect cine subjects.

0.
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Betors x:hossmg_ yeour Components write  1or The  two Lewcos Units  illusirated  above
3 L " B - .. . - '
the . new series of leaflets (Ref. W), describing ~are the Band Pass Filter (Price 127-) and the

ihe Lewcos world-famous Radic Dual Range Screened Coil

(Prices 876 and 9/6) anﬂ

are iypical examples of the

Components,  They are in-
dispensable to all consiructars
iming &t the most advarced biak ah Foall

aiming ! the mcst advarce high  quatity of all Lewcos

radio praclice. Products.
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Presented with PRACTICAL WIRELESS, dated February 4th, 1933.

“PRACTICAL WIRELESS" DATASHEET No. 8

BATTERY ELIMINATORS

THE FUNCTION OF AN ELIMINATOR.

The purpose of a battery eliminator is to provide the working voltages of a receiver from the electric lighting

mains.
current mains.

As these voltages must be Direct Current, a process of rectification is essential when using alternating
With both types of mains a smoothing circuit must be employed to smooth out the ripples.

The

exception to these statements is the supply for the heaters of Indirectly Heated A.C. valves where ordinary A.C.

at 4 volts is employed.

METAL RECTIFICATION.

Metal rectifiers may be employed
instead of valves for rectification
purposes, and these may be joined
up to provide half-wave rectifica-
tion or full-wave rectification.
For . half-wave rectification the
metal rectifier is joined in series
with the positive lead from the
transformer secondary to the
choke. For full-wave rectifica-
tion two half-wave rectifiers are
joined in series, the ends being
H.T. + and HT.—. One end
of the secondary of the trans-
former is joined to the junction
of the two rectifiers, and the
other end of the secondary is
joined to the centre of two 4-mfd.
condensers which are joined
across H.T.+ and HT.—. This
method 1s known as the ** Voltage
doubling ” principle. °

RESISTANCE VALUES FOR
VOLTAGE DROPPING.

The value of resistances required to
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A.C. BATTERY ELIMINATOR.

The above diagram shows a typical A.C.
mains battery eliminator, and illustrates
the method of inserting voltage dropping
resistances in conjunction with by-pass
condensers. The tapping marked H.T. |
i1s provided with an adjustable voltage
by means of a potentiometer across the
total output of the unit. In addition to the
secondary windings shown on the mains
transformer, separate secondaries may be
provided to deliver 4 volts at | or more
amps. for supplying the heaters of indirectly
heated valves.

dispose of surplus voltages may
caafly be as(cgorliii’iilnrr:;i ol:,i'o::{r’:'«’;ppllcatlon Voltage to Current- Resistance
be dropped. flowing. required.
REMOVING HUM. S les ! R0 ol
Sometimes when using a bat- 30 ,, 5 6,000
tery eliminator loud hum is ‘;8 " g 13-888 "
noticed when the receiver is 0o 5 20000
tuned to a powerful station. 150 ,, 10 15,000
This is known as * modula~ 200 ,, 5 40,000 ,
tion hum” and may bke

remedied by the following
means : Two condensers with
a capacity of .| mfd. are

joined together, and the junc-

tion point is taken to
earth. The remaining
two terminals are then
connected to the two
A.C. mains input leads.
Another method em-
ployed with full-wave
rectiiying valves, is to
join the two condensers
across the two ancdes
of the valve, and to earth
the junction.

Un'smoo hed

It will be seen from this tablé that the values are
definitely relative, and that the current (in milliamps)
divided into the volts gives the resistance in thousands
of ohms.

Currenk

AUTOMATIC
EXCITATION OF
FIELD WINDING.

Where a moving-coil loud-
speaker with a mains field is
employed this may be used
in place of the smoothing
choke of an eliminator.
It should be of the type
designed to work from D.C.
supplies and taking a cur-
rent of 20 to 40 milliamps.
In view of the voltage
drop which would be occa-
sioned by-this method, the
output from the rectifier
should be correspondingly
larger than is required at the
H.T. end of the eliminator.

(Continued from st column.)
of Ohms Law. The resistance
required {in Ohms) is obtained
by dividing the number of volts
to be disposed of, by the cur-
rent flowing in amps. (One
milliamp 1s .001 of an amp.).
The table given on the left shows
some common values of resist-
ance, and other values may be
obtained by adjustment of the
table, or by employing the above

formula.

AUTOMATIC GRID
BIAS,

Automatic grid bias may be
provided from the eliminator,
by inserting in the H.T.
negative lead a suitable volt-
age dropping resistance. The
total anode current from the
receiver passes through this
resistance, and results in a
voltage drop worked out
by the method given on this
sheet. This resistance may
be tapped to provide various
values of bias for a number of
valves.

The illustration to the left shows the smoothing
circuit which is required in every type of eliminator.
The essentials are a high inductance L.F. choke
and two large capacity fixed condensers. These
must be of the type made to withstand high voltages,
and the most useful value is 4 mfds.




