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COMPONENT

The quality . of your reproduction depends
upon the quality of your components. You
can be wertain of both if you use Igranic
components. Nothing“is left to chance in the
designing, construction, and finishing: of this
Igranic T.24B Transformer.  The primary
inductance of this transformer is* high,
permitting a high amplification of bass notes,
whilst at the same time reproducing faithfully
all notes-over the whole scale of musical [%
frequencies, Supplied in two ratios 3 : 11§

and"5:1. % s 5,6

PENTODE TAPPED
CHOKE

The lIgranic Pentode Choke 1s
designed so that the impedance
of various types of loud-speakers
may be matched to that of the
pentode valves whilst keeping
the inherent self capacity of the
choke at a mimimum.

picc 10/60

TAPPED ‘C.C.” OUTPUT
UNIT

Invaluable for receivers employ-
ing a power output valve. It
prevents demagnetisation and
mekes possible a closer adjust-
ment of |oud-speake1‘ movement.
Designed to pass a maximum.
curreut of 30 milliamps.

Price '2/6

Werite to-day for fully illustrated Catalogue No. J.1210
of complete new range of Igranic Quality Components.
Igranic Electic Co., Ltd., 149, Queen Victoria Street, London, E.C.4

SEND FOR THE 1932 CATALOGUE | RIS
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OR EVERY SET — there’s a

[EVERYTHING RADIO|

i CARRIAGE PAID TO YOUR DOOR. |
I COSSOR MELODY MAKER. Model 334 with . Send |
metallised variable-mn S.G. and detectorIO/
Ivalves, power valve and cabinet, Cash Sk
Price  £6[1/6. oly |
l Balance 1n 11 monthly payments of 11/10. l
l!THIS YEAR'S WINNER i|
| 6 LISSEN SKYSCRAPER 3.” send |

| Chassis mode), with (Lissen) 8.G., ,
Detector and Pentode Valves. Cash I
| i Price” £4/9/6. Carriage Paid.
I Balance in 11 monthly payments of 8/3.  only |
B I L o |
..... i g :
l * LISSEN SKYSCRAPER 3.” Send |
| i cabinet Model. Complete  with ;
Lissen Speaker and Lissen S.G., , |
I Detector and Pentodc Valves. Cash |
1 Price -£6/5/0. Carriage Paid.
Balance in 11 monthly payments of 11/6. only. |

N
(Model A). With valves
and cabinet for battery nse. Cash /
Prite £5/14/0. - Carriage Paid. 1 0/ 2
Balance in 11 monthly payments of Iy
10/2. R& A “VICTOR’* PERMANENT- BEIAP:
MAGNET MOVING-COIL SPEAKER DE LUXE. With
With 8-ratio input transformer and protecting 6 5 ]
grill, Cash Price £3/10/0. Carriage Paid. i l
order

Balance in 11 monthly payments of 6/5

EASIWAY

NO DEPOSIT. Strict
Privacy. No third
party collections. We
deal with you. direct

EPOCH **20 ¢ PERMANENT MAGNET Send
MOVING-COIL SPEAKER. (New Edition.) 6'6'
With 3-ratio input transformer, Cash Price /
£1/15/0. - Carriage "Pai only
Balance in 5 monthly payments o

|
W.B. PERMANENT MAGNEY MOVING- Send |
|

¢ with 3-ratlo transformer. Cash Price
: £4/5/0. Carriage Paid. ol
i Balance in 11 monthly payments of 7/9.

E MAGNET MOVING-
COIL SPEAKER. Type PM4. Complete
with transformer, ash Price £2/2/0.
Carriage Paid.
Balance in 7 monthly payments of 5/9.

: COIL SPEAKER. Type P.M.2. Complete 7/9
i

BLUE SPOT SPEAKER. UNIT AND

CHASSIS. TYPE 100U.° Cash Price

£1/12/6. Carriage Paid, 5 2

Balance In 6 monthly payments of /

5/2. only
BLUE SPOT UNIT AND CHASSIS Send : |
TYPE 99 PP.M. Including matched 5 6 l
Transformer. Cash Price £2/19/6. / :
Balance in 11 monthly payments of 5/6. only : |

ATLAS ELIMINATOR. Type A.C.244. Three Send I
tappings. S.G., detector and power. Output : 5 6
120 volts at 20 mfa. Cash Price £2/19/6. /
Carriage Paid.

Balance in 11 monthly payments of 5/6. I
GARRARD ' "INDUCTION GRAMOPHONE Send
MOTOR.  For A.C, . mains.” Model 202. 4 1 §
Mounted on 12-inch nickel motor plate with /
fully automatic electric starting and stopping only |
switch. Cash Price £2/10/0. Carriage Paid.
Balance in 11 monthly payments of 4/T. 1
HEAY BERD Mode! D150. A.C. mains Send

|
only l

¥nit. Sb(_‘ris'(l)‘appiilngdetollﬂl) v. ;5 Deteoctor

apping 0- v., fixe pping 150 v. Out-

%ut 25 mja at 150 v, orp20 m/a at 120 v. 1/10 l
ash or C.0.D. £4/6/0. only

Balance in 11 monthly payments of 7/10.

UNIVOLT ELECTRIC UNIT. Standard unit Send |

with Univolt pick-up, automatic start-and-
stop, for A.C. mains, 110/250 v. Cash Price, 10 6 |
£5/15/6.  Carriage Paid. |
U Plomgs i 1oty pements, gl S o000
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UTHOR KIT

KIT “A”

Author’s
kit ot speci-
fied com-
ponents with
ready - drilled
panel, less
valves and
cabinet.

KIT “B”
As Kit *“ A" above,
but with valves, less
cabinet. Delivered
carriage paid on FIRST
PAYMENT OF 1a/11,
Balance in 11 monthly
payments of 14/11.

CASH or C.O.D.
Carriag Paid
£8:2:6.

SPECIFIED VALVES.

Author’s Kit of specl-
fiea componenis with
ready Drilled Panel
but less valves and
cabinet.

ARGUS3

As described in this week’s
issue.

Delivered CARRIAGE PAID |
on FIRST PAYMENT OF

Balance in 11
monthly ray-
ments of 10/3.

CASH or C.0O.D. Carriage
Paid £5:12:0.

KIT “¢”
As Kit “A but
complete with valves
and cabinet. Deliver-
ed carriage paid on
FIRST PAYMENT
OF 16/3 and Balance
in 11 montkly pay-
ments of 16/3.
CASH or C.0.D.

Paid

Carriage
£8 :17 : 6.
SPECIFIED CABINET.

SONOTONE 4

Described in issue of October 22nd.

KIT 1] A 99 Delivered CARRIAGE PAID
- on FIRST PAYMENT OF

i

CASH or C.O.D. Carriage Paid £6:1: 0.
Specified Valves £2: 2 : 6.

Balance in 11
monthly  pay-
ments of 111

Cabinct £1 : 15 :0.

PETO-SCOTT WALNUT
CABINET SPEAKER

Fitted with the famous
BLUE SPOT 100U.

The wonderfui tone of Blue 8pot
100U gives you a new enthuslasm
for wireless entertainment. You can
listen to talks or singing, to
opera or jazz perfectly repro-
duced with every detall as clear
and distinct as the original. Blue
Spot 100U is equalin performancetoa
good Moving-Coll Speaker. 1t gives
fult value to every pote in the musical
scale including the difficult bass
notes. 100U {is scusitive to very
small inputs and ia therefore entirelty
satisfactory for battery operated
sets, as well as all main sets. 1t
needs no matching tlm.nsli’orr:lgé:

can be used with normal or Pentode
W, s Lol valves. Thia is the ldeal speaker

for the Amateur coustructer. 1n

handsome Walnut Cabinet with

i 7/6 Contrasting inlaid Walnut Veneer.

Balance in 11
monthly pay-
ments of

4/6

CASH OR C.0.D.

input

STOP PRESS OFFERS

ROLA PERMANENT MAGNET MOVING- Send
COIL SPEAKER F.6. With universal tapped 4/6

transformer. Cash Price £2/9/6
Balance in 11 monthly payments of 4/6

Only

READY RADIO KENDALL-PRICE 8.G.4. Send

S.G., Detector, L.F. and Power, Complete
kit less valves and cabinet.

£4/6/6 .Carriage Paid.

alance in 11 monthly payments of 8/-,

SONOCHORDE

8/-

Only

Cash Price

PERMANENT - MAGNET Send

MOVING-COIL SPEAKER with universal

Carriage Paid.

Balance in 5 monthly payments of 6/,

R F3 valve Kit (Det.
2 L.F.) with valves, cabinet and
magnet moving coil speaker,

. £6/17/6.
Balance in 11 monthly payments of 12/7.

READY RADIO 303,

transformer, Cash , Price  £1/12/6,

6/
only

Send
rma: t
asn Price12/T

Only

PILOT BAND-PASS UNIT

Instanily converts any Set (o
Band-pass Tuning with Needle-
sparp Seiectivity.

Whether your set is Mains or
Battery operated, the PILOT
BAND-PAS3 UNIT cuts out
programme interierence effec
tively and sharpens tuning to
needle-point selectivity, It is
simple to attach and can be
operated by anyone without
tecknicat knowledge. No
valves or extras required.

2 5 CASH or C.0.D,
™ Carriage Pald.
Or 6 mouthly paymeuts of 4/8

1933 KELSE

Tune-in the Short-Wave Stations
on your present set. Plug the
Kelsey Bhort-wave Adaptor——
it fits without auy alteration.
No extra valve required ; mo
extra apparatus. Ready for
immediate use aud sold com-
plete with Dial Calibration
Chart and simple tnning notes,
‘“How to Hear the Bhort-
Wave Stations,” speclally com-
piled by an expert.
CABH or C.OD.
Carriage Pald.
as. Or  montkly
payments of 5/6

SHORT-
WAVE

ADAPTOR

Tunes in the
World's  Short-
Wave Stations on
your Existing Set.

If the makers I: Peto-Scott Co. Ltd., 77, City Rd., London, E.C.lcw{ﬂ:‘f‘e‘ﬁ"gﬂas/ﬁ

can deliver—

PETO.SCOTT | ©

i West-End Showrooms: 62, High Hoiborn, London, W.C.1.]

Dear Sirs,—Please send me C.O.D.JCASH/H.P....oevvuivennouneniiiencnnea.
t which I enclose £ s, d. CASH/H.P. Deposit, Send me your FREE 1933 Cataloguc

Holborn 3248 |
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GADRGETYS OF
REAL PRACTICAL
VALUE

We illustrate here another

three easy pictorial dia~ Agick-up'ca:n c_lm;tie sinnlw’ly il).e;onne;ted to most lnlds, and it i:' anAexﬁellen yesonaneasasseanaranser |
. - refinement to indicate by lights what is actually connected. lgi .

grams showmg the uses 3‘89 switch.l coxznec!ec}( as a D.P.‘llJl.'l)'. t;zelsil ashowndiwi!::inxeth'e grid o‘; tgl::: Signal Lamps

= 3 etector valve (to pick-up or radio) and L.T.+ to different coloured signal

“nd connections Of ,a lamps, LT.;- being common., Note the terminals of S.83, which n:e lilngl?:d No. D9 ... 2/6

further number of Bulg]n (two each side of the centre bakelite division) to become the points to be D.P.C.0. Switch

changed (or switched) over. Ip most sets, only the grid wiring of the det.
Products taken from our valve has to be altered, the other wires being ayddi!eional. py— No.S89 ... 3/3

latest catalogue. YOERR——

Warning Signal Lamps

and the switching control,

A NEW Indicating Light-

ning Switch, and last, but =
not least, useful Adaptor ; ] : ’ (" Leao-n
Plugs of great utility. | '

SN
Each and every Bulgin i i m\/ il : \
Component is of marked ) it .
originality, advanced = \ ‘/ .0

design and unrivalled
quality, and can be \ R
obtained from every N
dealer of repute. _ : A \ \\\
EARTH LEAD = I NN

N \
SPECIFY BULG!N [ Any aerial may take quite a heavy charge during a thunderstorm. Experts L°tosessssssssaussssasr,

E o say adequate protection is given by a spark gap alw in circuit, i i i
and your entire satis~ and a fuse. The Bulgin “ Ninety-nine ”* Q.M.B.al.i;h::iz’)sg lswic!l::‘;:a's :l:v!'l::zl: Ligh?n"‘g
faction is assured features, carries a £100 guarantee of efficiency and is easy to install. Just Switch
e remove its cover and screw it to the wall. Remove the aerial from the set No.S99 ... 2/6
and connect it to the centre terminal. Then, ** A" terminal of set to top With F
i ree
(£100 Insurance.

Wri “wpg o terminal of the switch, and earth lead to **E™ on switch and set. Repl
it fpgpe v Catalogpe. T3, the cover. It always shows whether it's © on ** or "s:flf," aa:al::hle f:;:“a'c:
xS SSuSuuEEENERSERERY

LensuuLynzezazess

SENDFOR NEW

80 PAcE
CATALOGUE

ENCLOSE 2d.

SPLIT ANODE -

Tty

= FILAMENT PIN OF VALVE

The doctor carries his stethoscope so that he may determine just how ill esssssssnsusnsunsanser

(or how well) his patient is. Bulgin adaptors will enable you to do the same sp"t Anoie

to your set. no need to break or disconnect wires. The split-<ancde adaptors d

(left) enable a milliameter to be put in the anode circuit of a valve and its Adagtor

anode current read under working conditions ; the effect of grid-bias can No. A7 ...2/6

be noted, ete. The Pick-up adaptors (right) enable a pick-up, etc., to be Pick-upAdapto
connected in circuit at any time without disturbance of the set. QOther Ick-up. plor
" ] 7/ applications (and there are many) will he obvious. - More adaptors are shown No.GRI ... 1/6

f 2 ; Ssssssssssnsasanssses

PP T T T TT T 1Y
YwsasununuesrEen

in our Catalogue. ¥

e

ALBUICINE Co. 114, ABBEY Re, BARKING, ESSEX 425
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‘ H. J. Barton Chapple,Wh.Sch., B.Sc. (Hons.), A.M.1.E.E.
Frank Preston, F.R.A.,,W. J. Delaney, W. B. Richardson,

ROUND THE WORLD OF WIRELESS

Youthful Home Constructors in Germany
CCORDING to a recent census taken
in German schools, 43 per cent.
of the boys were interested in the home
construction of radio receivers. Statistics
show that girls in similar educational
‘establishments were interested to the extent
of only 34 per cent., and it was found that
in general but few of them had any know-
ledge of wireless; they were merely
listeners to the broadcast programmes.

Europe’s Jamming Transmissions
HERE are at present in Europe
roughly 250 transmitters broad-
casting daily on wavelengths comprised
between 200 and 2,000 metres. If a 9-kilo-
cycle separation between channels is
.insisted upon, there would only be room
for 150 transmitters, and for this reason
some stations are compelled to use wave-

‘lengths in common with others.

Relay Programmes from Algiers
ITH a view to' a development of its
“relay ” features in the evening
‘programmes, Radio Alger (Algiers) now
transmits from time to time operatic
rformances from the Paris Grand Opera
% use. These broadcasts are passed on to

North Africa through the Pontoise short--

wave transmitter, Radio Colonial.

A Tongue-Twister for the Announcer
SOME twenty-five miles from Danne-

virke, in the Hawkes Bay district
of New Zealand, there is a small locality
which figured reoently in a News Bulletin
broadcast by 2Y A Wellington ; its name was
“ Taumataw. hakatanglhangakoauauaatane
nuiarangikitanetahu,” which proved some-
what of a stumbling block to the station
announcer,

‘State  Ownership of German Broadeast
Stations
ROM separate organisations the
man broadcast stations have
amalgamated into one corporation
trolled by Berlin, and thus have been
put under direct State ownership. The
only exception is that of Munich and its
associated relays, which has retained its
mdependence, although on some evenings
taking part in transmissions put out by
other German studios.

Ger-
been
con-

Developing Norweglan Broadeasting
Y a recent vote the Norwegian . Par-
liament has authorised the Ministry

of Posts and Telegraphs to expend one |

million kronen on the full development of
the broadcast system of that country.
During 19334 complete overhaul of the
stations will be carried out. The plan
calls for the ereotion ‘of several relay
transmitters, and also for the installation
of a high-power plant to replace the existing
station at Bergen.

Link-up of Telephone System With Wireless
LOW-POWER wireless transmitter
has been erected at Rotterdam,

in order to enable subscribers to the or-

NEXT WEEK! |
SPLENDID

8-PAGE
PHOTOGRAVURE

SUPPLEMENT

OF THE

: ARGUS THREE

! Specially Designed by
iH. J. BARTON CHAPPLE,
Wh.Sch., B.Sc. (Hons.), A.C.G.I.,
D.I.C., AM.L.E.E.

dinary telephone system to be put into
communication with coastal shipping as
well as with barges on the Rhine and Meuse
rivers, and the network of canals so widely
used in Holland. Messages telephoned
to the Rotterdam transmitter are re-radi-
ated by wireless to all vessels equipped
with receiving apparatus, each craft being
allotted its individual call. The service
has been organised mainly for the purpose
of enabling owners to send urgent orders
to their skippers and will, it is con-
sidered, quickly pay its way. Should the
experiment prove successful, Amsterdam
Harbour will be ‘equipped in the same
manner.

I e

e e

¢ Canned ’’ Music in French Transmissions

STATISTICS published a few days'ago
respecting the composmon of the

wireless programmes in various European:

1 —(11.750 ke/s.) ;

18, 25 and April 1 and 8.

countries show that France heads the list
in respect of the use made of gramophone
records. More than 25 per cent. of her
radio entertainments consist of canned
music. -This fact will not cause much sur-
prise to listeners who tune in Radio-Paris,
Eiffel Tower, Radio Toulouse and the like.

Moscow’s Interval Signal
HE Moscow and Leningrad broadcast-
ing stations, as an opening and in-
terval signal, have adopted the sound of
a hammer striking an anvil, in order to
symbolise the industrial characteristics
of the Five Year Plan.

Empire Broadeasting
Daventry
ORK on the Empire Broadcasting
transmitters which the B.B.C.
is erecting at Daventry is so far forward
that it is hoped to start the first tests
during November. If these are deemed
satisfactory the Christmas programme will
be radiated for the benefit of the Dominions
and Colonies. The wavelengths to be used
are : 13.97 m. (21.470 kefs.); 16.88 m.
(17.770 kefs.); 19.815 m. (15.140 kefs.) ;
25.284 m. (11.865 ke/s.); 25.532 m.; at
present monopolised by G6SW Chélmsford
31.297 m. (9.585 kefs.);
(9.510 kc/s.) and 49.586 m.

Transmitters at

31.545 m.
(6.050 ke/s.).

Russian Super-power Station
ESTS are being carried out by a 500-
kilowatt transmitter recently in-
stalled at Moscow-Noghinsk. The wave-
length on which the station will eventually
operate has not been definitely fixed and
experiments are being made on various
channels, and in particular on 848.7 m.

Broadcasts from Paris Conservatoire
AS, following: an official refusal to lease

land "lines for the purpose, Radio-
Paris was unable to carry out relays of
performances from the Paris Grand Opera
House, the studio has now made arrange-
ments to broadcast during the winter
months a series of weekly symphony
concerts from the Paris Conservatoire.
The dates which have been provisionally
fixed are: October 29, November -5, 12,
19, 26 ; December 3, 10, 17, 24 ; Junuary7
14 21, 28; February 11 18, 25 March 4,
In most of
these concerts some of the better-known
artists of the French concert-platform
will contribute to the programme.
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Round the_ World of Wireless (continued)

New Austrian High-power Station
ORK has now been started on the aerial
installation of the Bisamberg (Vienna)
super-power station. The result of the
experiments is being anxiously awaited,
as it is of a novel design. The station
will be equipped with two lattice towers,
of whieh one will serve as aerial, its opposite
number being used as a reflector to secure
better radiation in the western part of
Austria. Such a beam effect should :prove
favourable to the reception of the Austrian
programmes in the British Isles.

No Applause for German Broadcasting
Artists o
ONTRARY to the custom in B.B.C.
studios, in Germany, except in the
case of some vaudeville broadcasts, the
audience is not permitted to applaud
the artists. This principle has been
adopted from the theatre, where clapping
is only allowed at the end of .an act.

Short-wave Broadeast from Rio de
Janeiro
EVERY evening at 10 p.m. G.M.T.
the Imprensa Nagional of Brazil
broadcasts through PRAB, Rio de
Janeiro, on 31.58 m., a News Bulletin i3
in English, French, Spanish, and
Portugucse. Following this broadecast
on alternate evenings, a short musical
programme sponsored by the Radio Club
of Brazil may be heard.

German Long-distance Wireless Imter-
view

THE first long-distance wireless inter-

view carried out by the German
broadcasting stations recently, took®
place between Berlin and Batavia
(Java) on the occasion of the arrival in
the Dutch East Indies of Wolfgang Von
Gronau, on his flying trip around the
world. Radio-telephony communication
was established vie Nauen (Germany)
and Bandoeng (Java) on the 15-metre
band. As the interview took place
towards midday, the two-way con-
versation was registered on wax records,

An experimental radio station has been bui
of a barren tree where two lads of Oakland, Calif., are 960 on the roads of Denmark, but
making observations in scientific radio experiments. A\ bk r
laboratory is 23ft. above the ground and is approached Pusiness. Denmark is in a good posi-

by steps which the boys built on the tree. The ingenious tion regarding radio and I should think

_ PRACTICAL WIRELESS

INTERESTING & TOPICAL
PARAGRAPHS

e ot Ve

recitals of gramophone records at lesser
power are given every week-day between
11.30 am. and 1.30 p.m. G.M.T., and
occasionally in ‘the early evening hours.
Announcements are made alternately in
German and French. The calls heard are :
Hier der Versuchsender Luxemburg and
Ici Luxembourg Expérimental.

BUILT BY EMBRYQ SCIENTISTS

S
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special hall in which the audience, between
performances, may hear relays of foreign
wireless broadcasts. }

Checking Radio Piracy in Canada
HE Canadian authorities are taking
stern measures to deal with radio
pirates. No dealer is permitted to effect the
sale of a wireless receiver to any customer
unless the latter can prove his possession of a
licence for the current year. The penalty
for using a radio set without authority
1s a fine of fifty dollars or, at the discretion
of the judge, three months imprisonment.

French Short-wave Stations’ Harmonics
LISTENERS on short waves may

have been puzzled by some regular
French transmissions on wavelengths
comprised between 40-60 metres. They
are respectively the sixth harmonic of
Bordeaux-Lafayette (50.7 m.) and the
fifth harmonic of Poste Parisien (65.6 m. ).

Proposed 90-kW. French Station
N the course of an official address
recently given at Paris, the French

/. Minister of Posts and Telegraphs stated

that a new broadcasting bill will not be
introduced before 1933.

In the mean-

z ,2 time, no steps will be taken to suspend

the broadcasts of privately-owned trans-
mitters. Work on the proposed new

™ stations at Lille, Marseilles; Thourie and

! Nice is to be begun without further
I~ delay. According to supplementary—
but unofficial—information the French
State intends to install a 90-kilowatter
' at Lyons and to erect at Paris and
Toulouse two high-power stations of
b at least 120 kilowatts.
' Radio Under Difficulties
= | SEE the British Trade Exhibition at
Copenhagen has resulted in a few
good orders for Britain, including the
spectacular one for 10,000 cycles.
Well, that’s. a lot of * bikes” to be

wonder how our wireless firms found

and re-broadcast during the evening youngsters work after school hours in the improvised® 800d many sets ought to have been

programme through all German trans-
mitters.

Foreign Language Courses from Jugoslavia
T is curious to note that of all the Euro-
pean stations, Ljubljana (Jugoslavia)
should be the one which holds the record for
the greatest number of foreign language
courses broadcast in the course of the year.
At that studio tuition is given weekly in
Esperanto, Serbo-Croatiam, Russian, Italian,
French, and English. Announcements,
also, in the course of the programmes are
frequently multi-lingual.

Operatic Broadcasfs from Budapest
URING the winter season, namely, from
October 15 to May 1, Radio Budapest
(Hungary) proposes to relay fifty per-
formances from its State Opera House ;
in some instances there will be three broad-
casts weekly. In addition, foreign listeners
will also be given an opportunity of hearing
ten philharmonic concerts, some of which
will also be taken by the main European
stations.

Experimental Transmissions from Radio
Luxembourg
LTHOUGH the 200-kilowatt Radio
Luxembourg (Grand Duchy) trans-
mitter is now ready to start its daily
‘broadcasts, no date has yet been fixed for
its official inauguration. In the meantime

Wireless in Paris Cinema
ACINEMA recently opened at Paris has
added, as an extra attraction a

SOLVE THIS!

Problem No. 7.

Johnson made up an ordinary one-valve
set employing the wellknown Reinartz
circuit. The coi! was home-made, being
wound on a standard six-pin coil-former.
When it was finished and tested out, he
found that an increase in the value of the
reaction condenser resulted in a reduction of
slgnnl-strength, instead of an increase. What
was wrong ?

Three books will be awarded for the first
three correct solntions opened, Mark envelopes
Problem No. 7, and send to thc Editor,
PRACTICAL WIREVESS, Geo. Newnes, Ltd.,
8-11, Southampton Street, Strand, London,
;V.C.?, to reach us not later than November
th.

SOLUTION TO PROBLEM No. 6.

The grid leak was joined to the wrong side of the
condenser, thus causing the valve to choke.

The following readers receive books in connection
with Problem No. 5

‘R Brooks, 49, Hayles Street, Brook Strect, Kenning-
ton, 8.E.11; J. R. Turnbull, 160, Easter Road, Edin-
burgh; H. D. Wylie, 138, Corporation Bldgs.,, Ray
Street, Farringdon Road, E.C.1.

station, which overlooks Lake Merritt, in Oakland.s‘)ld‘ H.R.H. the Prince of Wales has a

distinctly happy way of creating business
in his wake, and' has -been well-named
our *“ Ambassador of Trade.”” I see also
that our Prince has formed a habit of typing
his speeches while flying to and from his
various engagements in this country.
This speaks well for his ability as a typist
and for the stability of his aeroplane,
because 1 have some never-to-be-forgotten
recollections of the first attempts to receive
wireless broadcasts while travelling in a
car on some of the bad roads existing
during the first few years after the war.
We slung up an aerial inside the hood.
The set was an old four-valver, with swinging
coil reaction, and with condensers of the
old round type that could be turned round
and round indefinitely after the manner
of perpetual motion. We used head-
phones, of course, and sometimes we got
signals from the old 2LO, but our chief
difficulty was stopping the reaction coil
from swinging, and in getting the con-
denser to “‘stay put.” When the signals
were coming through they were punc-
tuated by the machine-gun rattle of tho
‘ pick-up ” from the magneto and sparking
plugs. 1 believe the climax was reached
when somebody kicked the L.T. accumu-

lator over and spilt the acid.—JACE,
(Continued on page 322.) |
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Defects in Reproduction.

e o

LAYING records through the wireless
set by the aid of an electrical pick-up
is becoming more and more popular

every day. Certainly the electrical method

of reproducing the records is far in advance

1 D () | | HERS -GN | - _"1 !

of the old sound box and tone-arm, which

was, of course, operated on a more or less
mechanical basis.

H the set already has provision for a
pick-up—that is to say, terminals or
jack connections on the outside of the
cabinet—it will be an easy matter to fit up
the extra parts that are necessary. Firstly,
a gramophone pick-up of good manufacture,
complete with carrier arm, must be pur-
chased, and secondly a turntable with
motor combined. Where the mains are
available one of the good electrical turn-
tables should be chosen. Better still, if
the mains are A.C., obtain one of the

letest constant speed induction motors, |

which are quite inexpensive. One of the
advantages of this type of motor is that
jts speed is independent of the supply
voltage ; it is governed by the frequency
of the current. The voltage of the mains
fluctuates fairly considerably; the fre-
quency is, however, absolutely constant.
Where the current is D.C., one of the
many universal motors will be quite
suitable. If the mains cannot be utilized,
a good double spring clockwork motor can
be fitted, or even an existing motor and
turntable from an old machine may be
adapted. A volume control will be the
only other necessity if one is not already
incorporated in the pick-up itself, This
should be wired between the two pick-up
leads, and will have to be a high-resistance
potentiometer of approximately 100,000
ohms.

Internal Wiring of the Set for a Pick-up

Several methods have been used for the
fitting of a_gramophone pick-up to a set,
some being cheaper than others, It is
possible to get results if one side of the
pick-up is connected to one end of the grid
leak, which is joined to the detector valve,
the other lead of the pick-up being con-
nected to low-tension negative, although
generally this is not quite good enough
and usually distortion is noticeable on

By GILBERT E. TWINING

Fig. 2.—Correct and incorrect
mounting the pick-up.

account of the lack of bias to the valve.
‘a -set having a low-frequency stage,

where the detector feeds the power valve,

the connection should be made to the grid

circuit of the detector-

valve (see Fig. 1). One

side of the pick-up—or,

rather, one of the leads

Fig. 3.—Pick-up correctly fitted
in relation to axis of rotation of
record.

—is wired to the grid terminal
of the detector valve-holder ;
the other lead is connected to
grid bias negative. Pick-ups
generate about 1 volt, so a bias
of 1} volts is suitable. Insome
cases the grid bias may be

e~ altered to 3 wvolts, or any tap-
ping, provided the inerease does

> Switch * Detector

S ) Valve

~

)

A\

Q
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Fig. 1.—How 1% Vours
to fit the Negarive
tadiogram | l I
swikch.

not distort, the -reproduction.
This increase will reduce the
anode current and save the high-
tension battery.  Bias is used
to prevent the pick-up output
overloading the wvalve. But,
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owing to the fact that the succeeding stages
will have to handle the amplified voltage,
it is necessary to fit a volumec control.

A variable resistance is not considered
good enough, for if one was shunted
across the pick-up leads the top notes are
bound to be lost, and the result would be bad
distortion. The proper method, as before
stated, is to use a potentiometer. Connect
the two end terminals of the potentio-
meter across the pick-up leads, one of which
also goes to grid bias negative. The
glider of the potentiometer is then con-
nected to the grid of the valve.

When making provision éor the switch,
enabling the radiogram. or the set to
be used alternatively, make sure—and this
is a very important point—that when
the radio part of the set is switched on, the
grid lead to the valve from the grid leak is
as short as possible, for in some sets,
especially those of the mains variety, a
hum may be introduced. The switch
should not be more than two or threo
inches from the grid terminal of the valve-
holder, and the best place is at the back
of the set, immediately behind the detector
valve. A three-point switch is required
of good manufacture, as stoutly made as
possible, to obtain tl’xe highest efficiency ;
the connections are shown in Fig. 1. In
some cases & hum occurs due to the inter-
action of the pick-up leads, and this may
be cured by wusing shielded cable, the
casing of which must be earthed. In fact,
it is preferable to earth the metal parts of
the pick-up itself, together with the
carrier arm; in some instruments. an
earthing terminal is provided on the
pick-up. Long leads between a pick-up
and the amplifier are always to be avoided.

Mounting the Pick-up

When screwing the carrier arm on to the
mounting board, make quite sure that the
following points have been taken into

consideration. One of these is the height
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7o Grid motor spindle (see
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Fig. 4 —Circuit for eliminating scratch.

of the turntable. This height will tend to-
alter the angle of the arm; even if the
tracking has been set correctly it will, if
the arm is of the cranked pattern, throw
the needle out of upright—i.e., it should
be: at right-angles to the surface when
viewed from the direction of travel of the
record. Even if the boss of the arm is enly
a small amount eut—too high or too low—
it will force the needle to press on one side
of the grooves of the records and cause wear
and bad reproduction (see Fig. 2). This
should not be confused with the needle
angle when looking across the record ;
this angle should be 50 degrees. Some
makers supply  packing rings to place
under the boss of the carrier arm, but
these can easily be made of wood or ebonite
if necessary.

The correet tracking of the pick-up is
an important point, and care should be
taken when screwing down to the mounting
board. Most manufacturers supply a
template to indicate the best position for
the pivot point of the arm to give good
tracking. It should be fitted so that the
needle track when swung inwards will come
to a position about one-sixteenth of an
inch in front of the front edge of the-

Fig. 3). The pick-
up must be capable
of free side move-
ment ; any friction
will cause the side
walls of the grooves
of the records to be
worn. Tightness is
sometimes due to very thick flex leads
assing through holes in the mounting
anrd, causing a drag on
the carrier arm. Thin wire
is quite suitable, and will
give freely if it_is coiled
into miniature springs
where it leaves the arm.
Keep the leads
as far as pos-
sible from other
wiring in the
set, especially
from the main
current leads
to the motor.
Some pick-ups suffer from
too much top note response,
which causes a high-pitched
needle scratch to be strongly
pronounced. A scratch filter

8ias Negalive

To Grid*
of Valre

- November 5th, 1932

pins on the underside, but the grid socket
is left free. When the adaptor is interposed
between the detector and its holder, the
grid is completely disconnected from the
internal wiring of the receiver, and to this
the slider of the volume control is con-
nected ; the other lead from the pick-up
goes to the grid bias battery.

Accumulator Cleanliness
E is no need for an accumulator
to be a ‘“ messy ”’ object. It should
be Lkept clean.
When fresh from ¢
the charging
station, any acid
spray which may
have collected on
the top of the con-
tainer should be

-

a.8.

must be shunted across the
pick-up leads; it must be
understood, however, that if
this high needle scratch is
cut out, so also certain of the top notes of
the record will be lost. In Fig. 4 is a
scratch eliminator having a variable re-
sistance and a series fixed condenser
across the pick-up.

A very simple adaptor which is designed
for making provision in a set for a pick-up
is illustrated in Fig. 5. Tt consists of a
bakelite base, similar to a valve-holder,
with four valve sockets ; the filament and
plate sockets are connected internally to

adaplor.

Fig. 5.—Pick-up ll I

wiped off with arag. As soon as any signs of
corrosion appear,remove the terminal screws,
scrape the corroded parts bright, and rub
over with fine emery paper. There will be no
fear of corrosion taking place on the terminals
if they are kept well greased with vaseline.

Corrosion is a direct means of resistance,
and will, when 2-volt valves are used, cause
a drop in voltage which will bring about
filament starvation.

Round the World of Wireless [

The B.B.C and Short Waves.

N opening ghe Manchester Radio Exhibi-
tion Mr. Whitley, Chairman of the
B.B.C., said he regretted the faet that

although his Corporation were doing their
best to transmit short-wave programmes
to our colonies very few British Manu-
facturers were doing their share by building
receivers which could be used on the short,
as well as on the normal broadcast, wave-
lengths. It is therefore of interest to note
the introduction, by Messrs. Faraday All-
wave Wireless, Ltd., of a four-range super-
heterodyne which operates equally weil on
wavelengths from 15-60 metres as it does
on longer waves. The set is made in two
models for A.C. and D.C., and in a recent
test of an A.C. model I found it extremely
sensitive besides being as easy to tune as
the average * family ” broadeast receiver.
I am not aware whether or not a battery
model is available, but that would seem to
be very desirable to many of our colonial
cousins.

Winter Time

mentioned in these notes a few weeks

ago that reception conditions looked like
being very good this winter. Since then
we bhave put back our clocks to ‘“sun”
time and my log of D X (long distance)
stations has grown very rapidly. Whilst
trying out a simple Det.—2 L.F. sct last
Sunday evening I found no difficulty in
-bringing in forty-odd stations at really

good speaker strength. The strength of
many of the European transmitters was so
great that it was necessary to make good
use of the volume control. Notable among
these were Prague, Langenberg, Beromiin-
ster, Rome, Stockholm, Moscow, Bucharest,
Poste-Parisen, Breslau, Hilversum and
Fécamp, in order of wavelengths. In
passing it is rather interesting to notice
that the eleven stations mentioned are
situated in nine different countries.

Frequency Separation
NE might suggest that in view ofithe fact
that all high-power European stations
are allowed a 9-Kilocycle separation there
should be little trouble from heterodyning.
It must be remembered, though, that
9 kilocycles is the minimum separation
permissible - without a heterodyne note
being produced. And ‘some transmitters
apparently find it difficult to keep exactly
to their allotted frequency ; in fact, reports
of the International Radio Bureau at
Geneva show that not a few Continentals
deviate from their proper frequency by
no less than 4 Kilocycles. In such cases
interference is inevitable and we listeners
can do nothing to overcome it.

Receiving America
Y the way, have you tried for any of
the American medium-wave stations
this winter yet ? With conditions as they
were until to-day there should be no difficulty
in receiving two or three of them if vou feet

inclined to sit up until after midnight.
My experience shows that it is little use
trying for America before the zero hour
because, even if the stations have begun
their transmissions, they do not get across
with sufficient strength to be heard through
the numerous Europeans. The Americans
usually come in at pretty decent strength,
but it is little use sitting up to listen for
them unless conditions are good. As a
general guide you can take -it that on
evenings when the Continental stations
are coming in well your time will not be
wasted in trying for America.

Atmospherics
SINCE writing the above three paragraphs
(yesterday) there has been rather a
change in conditions. Atmospherics have
suddenly made a nuisance of themselves so
that when going ‘“round the dials ” this
evening I found DX work very trying. On the
long-wave band good reception of any other
than the super power stations was impossible.
When I turned to the medium waves
atmospherics were (as is usual) somewhat
less severe, but even there I was still
troubled by a few * grinders.” Short
waves, below 50 metres, were scareely
affected at all, and I had no difficulty in
bringing in W2XAD (Schenectady) on
19.56 metres, Rome on 25.4 metres and
Moscow REM on 45.38 metres at good
speaker strength during a tem minutes
 run-round.”
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AUTOMATIC GRID BIAS

FOR BATTERY SETS

This Article Gives all the Practical Information Necessary to

Enable You to Obtain Automatic
of Battery-operated Receiver.

By FRANK PRESTON, F.R.A.

RACTICALLY every mains receiver
obtains its grid bias supply * auto-
matically,” the actual bias potential

being that caused by the voltage drop
across a resistance inserted in the H.T.
negative circuit. This method is fool-
proof and eminently satisfactory, but appa-
rently very few designers have thought of
applying it to battery-fed receivers. There
is certainly no snag in the arrangement,
either theoretically or practically, and the
writer has employed it for some time past
with every satisfaction.

Grid Bias Battery Unsatisfactory

Of course, a grid bias battery is cheap
and only requires very occasional renewal,
80 you might say, “ Why scrap it in favour
of some other system ? > The point is that
the grid bias battery is nog really satis-
factory, principally because its voltage
cannot be regulated in any smaller steps
than 13 volts. This is not always a great
disadvantage when dealing with a power
valve requiring a grid-bias voltage of 9
volts or 8o, but when the valve is one of
the newer high-efficiency pentodes taking
a grid-bias voltage of only about 3, a

vast difference in performance is apparent-

when an alteration of 14 volts is made.
The same thing applies, only with greater
force, when dealing with a *first L.F.”
valve which is usually of the H.I. or L.
type, requiring a grid-bias voltage of from
3 to 1% volts. When the high-tension
battery is brand new the above disad-
vantages do not always apply, because .a
suitable and accurate bias voltage can
generally be found. But as the H.T.
battery gradually runs down and its voltage

Grid Bias for Any Kind

drops,.the grid-bias
reduced by a proportionate amount. As
we have seen, such a gradual reduction is
impossible and we have to effect a com-
promise. This usually results in the tone
of reproduction suffering—as all readers
will have observed after the H.T. battery
has been in use for some time—or in
oxcessive H.T. current consumption by
the L.F. amplifying valves. Both condi-
tions are undesirable and shorten the
useful life of the high tension battery.

voltage should be

Advantages of Automatic Bias

Now when we use automatic bias, such
as I referred to in the opening paragraph,
the grid-bias voltage is always maintained
at the exactly correct figure, whatever the
state or voltage of the high tension supply.

The reason is that as the resistance is
connected in series with the high tension
negative lead, the voltage drop across it
is dependent on the high tension current.*
Thus, when the battery is new and at
maximum voltage, the high tension current
consumption will be at maximum. In
consequence, the voltage drop across the
resistance (which is, in effect, the grid-bias
voltage) will be at its highest figure. But

|

Fig. 1.—Pictorial diagram showing alteraiions

required to effect automatic or *‘free” grid bias.

This photos
graph shows
Myr. Preston at
work on the
Experimenters’
Short-wave
Three, shortly
to be described
in these pages.

as the high tension battery runs down and
its voltage falls off, the current consumption
of the set will also be reduced and this will
in turn effect a proportionate reduction in
grid-bias voltage. This is clearly an ideal
state of affairs.

Obtaining Automatic Bias

The alterations required to a set in order
to obtain free or automatic grid bias are
illustrated in the sketches Figs. 1 and 2.
Fig. 1 refers to a receiver having a single
grid bias tapping, and it will be secn that
the only additional components required
are a fixed resistance and a 1 mfd. condenser.
The grid bias battery and its connecting
wires are removed entirely ; the negative
H.T. lead from the battery is taken from
its usual terminal on the set and connected
to one side of the fixed resistance and to
the “ G.B.—” terminal, a wire then being
taken from the other end of the resistance
to terminal “ HT.—.” A 1 mfd. bypass
condenser is wired in parallel with the
biasing resistance.

Correct Value of Resistance

The only factor -which remains to be
considered is the value of the G.B. resis-
tance. This depends upon the total anode
consumption of the set and upon the grid-
bias voltage required. If a milliammeter is
not available for measuring the .anode
current, the latter figure can be found by
making reference to the maker’s instruction
sheet for each valve and adding together
the currents taken by each. In looking up
these particulars, one must remember that
the figure required is that of the current
consumption when the valve is operating
at the maximum voltage of the high tension
battery. As an example, suppose that the
first valve is a Cossor 215 S.G., the second

1 a Cossor 210 H.L., and the third a Cossor

230 P.T., and that H.T. is derived from a
100-volt battery. The anode and screen
current of the first valve will be about
2 milliamps, the anode current of the
second about 1 milliamp, and of the third
8 milliamps.

* The voltage drop across any resistance is equal to
the product of the resistance in ohms and’ the current
in amperes ; since the resistance remains constant the
voltage drop varies in proportion to the current,
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Fig. 2.— Arrangement of biasing resistances when more than one G.B. tapping is required.

This gives a total of 11 milliamps and as
the pentode requires a grid bias voltage
of approximately 10, the resistance should
have a value in thousands of ohms of
10 divided by 11, or just under 1,000
ohms. Actually a 1000 ohm resistance would
serve the purpose quite well because the
exact value is pot critical since the resis-
tance is very largely self-compensating.
As in nearly all cases the power valve is the
principal consumer of H.T. current, the
value of the resistance is more dependent
upon this than upon the other valves in the
set. It is, therefore, possible to give
a table of resistance values suitable
for use with a mumber of different types
of output valves. The figures given
below have been calculated on the assump-
tion that the total anode current con-
sumption of the other valves is 3 milliamps,

Valve. Resistance.

Cossor 215 P. 700 ohms.
220 P. 800 ohms.

220 P.A. 500 ohms.

290 XuP. 750 ohms.

230 P.T. 1,000 ohms.

P.M. 2, 150 ohms.

P.M. 2A. 500 ohms.

P.M. 254 1,000 ohms.

Mazda P. 220 1,000 ohms.
P. 220A. 850 ohms..

P. 240 1,000 ohms.

Six-Sixty 220 P. 1,200 ohms.
220 P.A. 700 ohms.

1 220 S.P. 600 ohms.

240 S.P. 750 ohms.

When More than One G.B. Tapping is
Required

Figure 2 shows the arrangement of bias-
ing" resistances when more than a single
G.B. tapping is ,required. Resistances
R1 and R2, being connected in series, act
in the same mannerv as the single resistance
shown in Figure 1, and, therefore, the grid
bias potential applied to tapping “ G.B.—1”
is that developed across both R1 and R2.
Thus, assuming that “ G.B.—1 * supplies
the output valve, the combined resistance
of R1 and R2 should be equal to that of a

single resistance as shown in the above
table. The mnegative potential applied
to *“ G.B.—2,” however, is that developed
across R1 alone and, therefore, by choosing
an appropriate value of resistance any
desired voltage can be obtained. This
may be calculated as explained above, but
for nearly every “L” or “ H.L.” valve
used for the first low-frequency stage a
value of from 250 to -350 ohms will prove
satisfactory. It will be clear that R2
must have a resistance equal to the differ-
ence between that given in the table and
R1. Resistance R3 is for decoupling
purposes only and may be of any value from
20,000 ohms to 250,000 ohms. Two
1 mfd. condensers arc used to bypass H.F.
currents and to prevent L.F. mstability.

~ November 5th, 1932

Automatic G.B. for Variable-mu Valve

A variable bias voltage, such as is required
for a variable-mu 8.G. valve, can be obtained
just as easily as a fixed one by the method
shown in Figure 3. Here the fixed bias
resistance of Figure 1 has been replaced
by a potentiometer from which a fixed
resistance is obtained by connecting to the

two outer terminals. This fixed resistance
(which must, of course, be of approxi-
mately correct value), provides grid bias
for the output valve, through terminal
** G.B.—1,” but the centre terminal (con-
nected to slider) is made tosupplya vari-
able G.B. voltage to terminal “ G.B.—2.”
As before, a decoupling resistance (R3),
i3 employed as well as two 1 mfd bypass
condensers,” It is essential that the con-
denser associated with the G.B. circuit
of the variable-mu valve should be of a
non-inductive pattern.

Increasing the Input from a Pick-up
some receivers it is difficult to
obtain sufficient L.F. amplification
for gramophone reproduction, especially
‘in those circuits in which two low-amplifi-
cation R.C. stages are used or, alternatively,
where there is only one low-ratio transfor-
mer followed by a super-power output, and
when the pick-up itself is rather insensitive.
It is often possible to boost up the input
from the pick-up by inserting a step-up
transformer between the pick-up and the
input terminals or sockets on the set.
Use a good®make of L.F. transformer of
1-4 ratio and connect it between the pick-up
and the first L.F. stage of the amplifier.
Join the primary across the pick-up, and
the secondary to the grid and grid bias
negative of the L.F. valve. An appreciable
increase in magnification can be obtained
by this method without any noticeable
falling off in tone,

i  NEXT WEEK!

Special 8-page Photogravure
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Fig. 3.— Arrangement for variable bias voltage.


http://www.cvisiontech.com
http://www.cvisiontech.com

~ November ‘5th, 1932

Fig. 1.—Use a small mirror to make
sure that the drill is kept vertical.

T is the rule rather than the exception,
to see what might have been a well-
made set spoiled by inattention to

usually considered trivial items. By close
attention to details, particularly in the
initial stages of construction, a set can be
produced, the workmanship of which any-
one may well be proud.

How often does one or more components
have to be shifted on the baseboard, with
the wiring partly, if not completely,
finished, owing to lack of foresight in the
placing of perhaps a variable condenser, an
error which becomes apparent only when the
set is ready to go into the cabinet. Upon
trying it, it is found that there is an in-
sufficient length of spindle projecting to
comfortably accommodate the tuning knob.
By a careful preliminary study of the parts
and cabinet, snags such as this are easily
avoided and the following hints will be help-
ful in overcoming them. After all, com-
ponents are one of the main items of
expenditure and are worthy of being
fitted decently into position. These notes,
therefore, should prove of interest to home
constructors in general, but perhaps more
50 to those entering the field of radio.

Fitting Variable Condensers

Variable condensers of the baseboard
mounting type, such as that shown, require
carefully fitting. First see that the pane! is
absolutely vertical in relation to the base-
board, or where a chassis is employed, see
that the platform portion when in its ulti-
mate position |lies square with the front
of the cabinet. This is rather important, as
the back of the control knob, to look smart,
should clear the panel or tront board by
not more than 1-32in., and it is fairly
obvious that any considerable error in this
respect will be clearly visible, Where a
panel forms the front of the completed set,
a vertical line is scribed on the back of the
panel at a distance from one edge corres-
ponding with the intended position of the
centre of the control knob, and a short
horizontal line is made, measuring up
from the surface of the baseboard, at an
cquivalent height of that from the base
to the centre of the condenser spindle. A
well-defined .centre for drillinglis made with
the point of the scriber at the junction of
these lines. Another, and perhaps a simpler
way to obtain the vertical height direct,
is to remove the control knob from the
spindle, and draw the condenser along the

DETAILS
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Attention to the Little Points
will Give Your Set a

By
W. H. DELLER

baseboard with the spindle end bearing
against the panel at an angle of 45 degrees
when looking downwards. This will
scratch a clear line at the correct centre
height (see Fig. 4). From this mark a
further line is made above it on the vertical
line for the centre of the escutcheon hole,
this distance usually being given by the
manufacturers. The spindle hole is drilled
and the escutcheon hole cut out with a
fretsaw or by drilling a series of small holes
close together (Fig. 2), removing the corru-
gations with a suitable file. Now tempor-
arily fix the escutcheon and pass the con-
denser spindle through the hole provided
in the panel, bringing the scale to within

SERIES OF SMALL HOLES
TOUCHING EACH OTHER

......... X

CENTRAL HEIGHT OF

CONDENSER SPINDLE

1 work.

CENTRAL HEIGHT OF
ESCUTCHEON HOLE
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OVERLOOKED

Dealt With in This Article
Professional Finish

tightened, thus interfering with the clear-
ance between the fixed and moving vanes.
When working single-handed, it is not an
eagy matter, with a hand drill that is to say,
to judge if one is drilling square with the
Here is a useful hint. During
important cutting operations, arrange a
small mirror nearby in which one can sece
that the drill is kept upright (ses Fig. 1).

The same method as that adopted for
squaring up the spindles of condensers
might also be used for setting such
items as ganged coils ; in fact, if the same
piece of card is used as a gauge behind the
knobs of all controls onr the panel, uni-
formity of clearance will result.

Concerning Screws

Such items that are enclosed in moulded
cases are usually provided with two or
more fixing lugs. In the majority of cases
the _screw holes are intended for round
headed screws. This type should be used
where the holes are not finished to accom-
modate flush fitting screws. The taper
under the head of a countersunk screw
bearing against the sharp edge of the hole
is liable to split the lug of the moulding
when tightening. The diameter of the
fixing screws should be such that they
comfortably fit the holes, and for reference
the following list of small hole diameters
and corresponding sizes of wood screws
that will fit them with reasonable
accuracy will be found handy from time
to time. 1-16in. diam., No. 00; 3-32in.
diam., No. 2; 3}in. diam., No. 5 ; 5-32in.
diam., No. 7;: and 3-16in. diam., No. 9.

Bearing in mind the fact that the

CONDENSER SPINDLE

Fig. 2.—{above)}—Houw to
cut large holes .
Fig. 3.—(right)}— A card-
board washer (removed
after fixing) will ensure
that the knob is correctly
mounted.

i,
W/

1-32in. of the back face of the escutcheon
window. Before screwing the condenscr
down, make sure that it is laying square
with the panel. A good way of doing this
is to pass a piece of card a little larger
than the diameter of the knob, with a hole
in the centre, over v

the condenser spindle. § . -

The knob on being \ ™
pushed on to the . e
spindle so as to press q_’_\, . 1
the card against the o "
panel will have the
effect of swinging the
condenser in line for
fixing (Fig. 3).

The necessary hole for
panel mounting condensers,
should, to provide a_ rigid
fixing, be a fairly neat it
on the threaded bush. When
drilling same in the panel, care
should be taken to keep the drill
upright. Failure 1n this
direction is liable to distort
the condenser when the nut is

77

moulded parts are dam-
ageable, wood screws
should be inserted
square with the holes,
and for easy starting a
hole must first be made
in the wood with a.

PANEL

: bradawl. With some
CARD§°ARD components, an ordin-
WASHER ary -bradawl is not

sufficiently long in the

blade to mark the baseboard owing to the
handle fouling part of the moulding. A handy
tool for marking such holes can be made by
driving a steel knitting needle into a file han-
dle (Fig. 5). Wherelan all metal chassis form
of construetion is adopted, components will
be fitted with metal thread screws and
nuts. These should be long enough to
include a nut and washer, and where cut-
ting to length is required, it had best

' be done before fitting.

: Small screws
can he cut with

Fig. 4.=Scribing the position of the condenser spindle

with the spindle itself.
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Fig. 5.—A4 handy marker.

sharp cutting pliers or wire cutters,
and larger ones sawn. To rectify
any damage to the threads, cut the

unwanted part off with

screwed on beyond the cutters,

and after filing the end of

slightly, remove the nut and clean

out the thread. Two
screwdrivers should be
in the tool kit,

screwdriver is very liable
to slip out of the slot,
and most certainly raises
the cdges of the slot, as
shown in Fig. 7.

When fixing wood-
work  together  with
screws, as illustrated in
Fig. 8, always drill a
clearance hole in the

the blade end
bemng ground or filed to suit the slots
of the screws used. Fig.
the correct shape. A chisel pointed
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STEEL

the nut
the screw

or three
included

6 shows

/

Fig. 6.—Correct shape
of screwdriver end.

KNITTING NEEDLE

SCREWDRIVER
BLADE CORRECT

SCREWHEAD

7 CLEAN
1— DRILL
HOLE

Fig.8.—Drill
a clearing
hole in the
top board.

top board to clear the
shank of the screw. This
is most important with

—INCORRECT

‘NOTE
/EDGES
ﬂﬁ[ SCREWHEAD

Fig. 7.—Incorrect
shape.

Sl
< _PUSHED OUT

__Novgber_ Sth, 1932___

plywood, as screws inserted ncar the edge
will force out little sections of ply on
alternate layers. See Fig. 9. Milled
head = terminal nuts should not be
tightened with pliers. This point must be
watched particularly on valve holders, as
the metal dust created is liable-to
settle in an unnoticed or inaccessible
position and provide a source of
trouble,

Holes in metal through which
leads pass should be slightly
countersunk on each side to
remove any raw edges which may
chafe the ingulation. Finally, make
sure that all controls work sweetly
and “spindles which pass through
cabinet work really have sufficient
clearance.

In the case of a control knob
which rotsi];es %)oh easi]yil eifthﬁr

through the weight of the
PLY SECTIONS moving body or simply
through a “bad fitting,
the control may be im-
proved by cutting a
washer of thick felt and
putting- this over the
spindle before attaching
the knob. By suitably
adjusting the thickness

RAISED

Fig. 9.—If  the
screw is foo tight
a fit, sections of
the three-ply will

be forced out. of the felt, a good easy
movement may be ob-r

tained.

SIMPLE FORMER FOrR SHORT-WAVE COILS

STRIPS OF SAPLY WOOD

1.2.3.4.5 PIECES OF
EBONITE IN POSITION
70 meeé' WIRE

CARDBOARD
TUBE.

BOLT. CLAMP
AND NUT, —

8RASS CLAMP 2 OFF
Hes"x4"x 28
CLEARANCE HOLE

B8.Q. BOLT avD NUT 2 OFF'

coL,

CARDBOARD
TUSE
saw- curs 48 peep
J 4 °x %6 esormire

5 PIECES EBONITE
CLAMPED IN VICE AND

i

Details of a useful former for short-wave coils.

GOOD many wireless enthusiasts

still use the “plug-in” type o

coil, which, apart from the slight
inconvenience attached to changing coils,
is still considered by some to be the best.
The accompanying sketch shows an easily
made former for-the construction of the
necessary coils for short-wave work. Coils
made by this method are very rigid and
efficient.

The former is constructed of a piece of
cardboard tube, about 6in. long and 2§in.
outside diameter, on which are mounted 16
strips of plywood, 3/16in. or }in. thick and
1in. wide and 23in. long, by means of liquid
glue (as sold in tubes). At A an extra
strip is fastened, and in it is bored a series
of small holes, through which the holts and
clamvs are held.  The inside bolt is shifted

along the former, as the number of turns
is increased to accommodate the necessary
width of coil. Five pieces of }in. ebonite
are sawn off (any spare pieces will suit),
about }in. wide. Cut five strips 12in. long,
clamp them in a vice, and with two blades
of same length in the hacksaw frame, which
gives the necessary width to hold the wire,
cut the right number of slots, }in. deep,
1, 2, 3, 4, 5, and so on, and then cut the
necessary lengths off.

Winding the Coil

The wire is bent and fastened under
clamp and the nut tightened at the start of
coil. It is then wound round to the
required number of turns and passed under
the inner clamp and nut tightened. Wire
is then cut with a piece to spare. The

SLOTS SAWED TO SUIT WIRE

A fidished short-wave coil, ready
for mounting.

wire on former can then be spaced the
proper distance apart to take slotted strips.
One of the five strips is then slipped in a
horizontal position in one of the spaces on
former. It is then turned up on its edge
and_pressed up until the wires fill the slots,
and the other pieces of ebonite are now
inserted in positions shown. A little liquid
glue is applied to slots in the ebonite and
the whole is left to harden. On the outside
bolt and clamp being withdrawn and the
inside one loosened, the coil can be slid off
former, which can be used for another coil.

America, Moscow, Geneva, Madrid, Lis-
bon, and a few other stations, which could
not be identified, have been recently
received with a combination of these coils on
a straight Det. and 2 L.F. Reinartz receiver.
The finished coils are about 3in. diameter.
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O doubt many listeners have often
wished they had some simple
way of testing coils, aerials, earths,

etc., so that all doubt could be removed
as to whether such-and-such a coil was
better than the one at present in use.
Obviously, elaborate circuits for measuring
the H.F. resistance, inductance, self-
capacity, gte., are out of reason for the
average man, and it is almost certain that
the most expensive instrument owned

A Sxmple Method of Testmg

the Comparative Efficiency
of Different Types of Tuning
Coils :

By W. J. DELANEY

—
MILLIAMETER

v Fig. |.—The arrangement
= described in this article,
S + with the theoretical circuit.

EARTH.
:m the functions of the
G.8. - instrument may be
BATTERY better understood. It

by the ordinary experimenter is a
milliameter. It is possible, how-
ever, with the aid of .this instru-
ment to make quite a good arrange-
ment which will enable the
tests mentioned in the opening
lines to be carried out, and
which will, at the same time,
prove very interesting to
use.

The Prineiples

Before giving a deserip-
tion of the apparatus it
will be necessary to
discuss a little wireless
theory, in order that

AnooE CurRENT

i
|
I
|
| GriD VoLTs
|
i
!

of an

Fig. 2,— The curve
anode = bend
detector valpe.

has already been shown

in articles in these
pages how a detector
meuT

BATTERY.

EARTH ool T =

_@ﬂﬂﬂgﬂ@ﬂ@
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SIMPLE TESTER FOR TUNING COILS

valve works, and when dealirig® with
anode-bend detection it was explained
.that when a carrier wave was received
the anode current rose. The curve,
Fig. 2, shows why this is, and it will
be obvious that the greater the strength
of the received carrier the greater the
increase in anode current. It is assumed,
of course, that bottom bend and not top
bend rectification is referred to. Now,
the parts of a receiver which are relicd
upon to bring the carrier wave to
the detector valve are the aerial,
tuning circuit and earth, and, obvious-
ly, the better this complete oircuit is
the greater will be the signal passed
on. This, then, provides us with the
principle upon which we may make up
our tester.

The Apparatus

Fig. 1 shows a pictorial view of a
yery simple piece of apparatus which
will only take an hour or so to make
up, and the majority of the necessary
parts will no doubt be found in the
average ‘‘ junk box.” A valve-holder,
piece of ebonite, terminals, and a
milliameter comprise the total list of
parts, and the valve and batteries
may be obtained from the household
broadcast set. The connections are
clearly shown, and in order to get
the best from the test, it is preferable
to choose a valve of the L.F. type, as
this will give a higher current reading
than the H.F. or detector types. The

milliameter should have a fairly
low maximum reading in érder
than small differences in  anode

current may be easily discernible. If
the instrument at present in your possession
is of the high-reading type, you will not
get the fine readings necessary to dis-
tinguish between certain types of coil,
and it may, therefore, be advisable to pur-
chase a special meter. A maximum reading
of 5 milliamps would prove most uscful,

(Continued at foot of page 331.)

—HT 4 METER.

Fig. 3.—Thelay-out
for the  lesting
circuit,

Q0085

AWV )/
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“¥8S it possible to reduce my expenditure
on radio without limiting its per-
formance ? ° In these days of stringent

economy this question is often asked. In

most cases the answer is definitely * Yes.”

Then follows the question: “ By how

much ?”’ That, I'm afraid, is not so

easily answered ; naturally circumstances
vary considerably all over the country,
and it is difficult without going into each
case separately to say just how many

pence or shillings may be saved on a

particular installation. However, I shall

endeavour to give some of the chief points
in building and maintenance where reduec-
tions may reasonably be effected.

Running Costs

As you no doubt already possess a set
you will probably be most concerned with
the reduction of running costs. I shall,
therefore, deal with that part of the
question first. Take the case of a battery
receiver. Do you find when your H.T.
battery has been in use for a month or
so that unless it is renewed your set starts
to how! or ‘“ motor-boat ? > If so, this is a
sign that your set is not properly de-
coupled. I¥ there is not already a de-
coupling resistance and condenser in the
plate circuit of the detector valve you should
fit them. You will want a 1 or 2 mfd.
condenser and a 30,000 ohms spaghetti
resistance or metallized resistance. Fig. 1
shows how they are fitted. If they are
already included it may mean that one
of the other circuits needs de-coupling.

The most likely offender is the output
stage. The fitting of an output filter will
almost certainly cure ‘* motor-boating.”
The filter consists of a 2 mfd. condenser
and an iron-cored choke. The circuit and
method of connecting is shown in Fig. 2.
The type of choke to use depends on the
kind of power valve you have. With an
ordinary power valve a 20 to 40 henries
choke will be about right, but if you are
using a pentode, get one of the special
tapped chokes specially made for use with
this type of valve. It is no harder to
connect up ; the only difference is that the
wire from the loud-speaker goes to the
tapping terminal instead of to the end
terminal of the choke.

e
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W. B. Richardson Explains How the Home Constructor

of Limited Means can Still Build Efficient Receivers

Without Going

The Life of an H.T. Battery
If your H.T. battery definitely runs down
within a very short period, say in a month
or six
weeks, you
are most
I likely over-
loading it.
To test this
you will
need a mil-
@ liameter.
If you have
N not already
. got one you
could either
borrow one
just for the
test, or buy
" _one: a re-
e liable poc-

S ket instru-

- ment can

bo had for about 8s. 6d. Connect this
in the negative lead from the H.T.
battery, switch on the set and sece
what it reads. If you are using a standard
size battery you should not be taking more
than 12 milliamps from it. If you are,
then it may mean you need a larger battery ;
but first of all sce if you cannot effect a
reduction. With the average three-valver
S.G.-det. and pentode, it should be just
possible to get it down to the 12 milliamps
figure. First of all test your grid-bias
battery. If this is running down you will
most likely need to look na farther for the
trouble. To hang on to s worn-out-grid-
bias battery i8 the very antithesis of
economy, - for inadequate bias means an
increase in the H.T. current consumed.
Even if the grid-bias battery is O.K. it is
worth trying a slight increasc of bias on
the L.¥. and power valves—not on the
screen-grid valve, of course. ou will
most likely find that you can put the plugs
up a socket or two without any decrease
in quality, but you will discover on testing
your H.T. consumption once more that it
has fallen slightly. '
Always use the highest
value of grid bias con-
sistent with good quality
reproduction.

Grid Bias Dependent

on H.T. Voltage

There is one point
you must remember,
however, and that is
that the value of the
grid bias is dependent
on the plate voltage. @G P
Some people set the
grid bias at a suitable
value when the H.T.
battery is new and
thereafter donot touch F
it. This is wrong.
As the voltage of the
H.T. battery begins
t?] fa,(lll wlith a%e yog
should reduce the gri
bias accordingly, other- for 2MFD —>
wise the value will Fig.l.—Fitting
be too high and cause a decoupling
distortion.

to Great Expense

H.T. batteries are &ctapped before their
time on this account. Distortion sets in
and the battery is immediately discarded,
whereas if the G.B.— plugs had been
altered to a socket or two lower the tone
would have improved, and the H.T. battery
could have been used a week or two longer.
Regarding the question of how long a
life to expect from the H.T. battery, you
should know that it always pays to use a
“super >’ battery in place of one of the
standard size. Not being so heavily
loaded it invariably gives better service in
proportion to its size. ’

Screen-grid Volts |

Assuming that you have adjusted -the
grid bias to its most economical- value,
you should turn your attention to the
screen-grid valve, if one is fitted. . Here a
reduction in screening-grid volts will usually
make a comparatively large decrease in
H.T.current. Trypluggingthe ““ H.T.+1
lead, as it is usually marked, into a socket
ten volts lower. Of course if there is only
one H.T.+lead it means that the adjust-
ment of the H.T. voltages for the various
valves is carried out by means of resistances.
To reduce the screen volts you will then
have to increase the value of the resistance
used in this lead or else add another one in
series with it. Any spare spaghetti resist-
ance of from 1,000 to 10,000 ohms that you
happen to have by you might be tried,
but do not reduce the voltage too much
or it will affect the volume.

Preventing Leakage of Current
If you have any reason to suspect that

t your high-tension current is leaking away

while the set is not in wuse, you should’
replace your ordinary on-off filament
switch with a good quality three-point
switch as in Fig, 3. This, as you see, is

30,000 OHMS

H.T+
-
lor 2MFOD -
e T
H F CHOKE
® ()
/.3 : +,
I
1

)

T0
HT.+

L

30,000 OXMS

Many resistance and condenser to prevent motor-boating.
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connected in the negative filament lead
and not in the positive lead as is the usual
practice. The object of the switch is to
isolate the H.T. battery as well as the
accumulator when switching off. Of course,
if your set is in good condition there
should be no leakage at all, but if it is very
old or stands in a damp place the inclusion
of the three-point switch shown, or a
separate on-off switch in the H.T.— lead,
will remedy matters until such time as
you find it convenient to overhaul it. .

Reducing L.T. Costs

The best way to economize in L.T.
current, is to fit up-to-date valves of the
right type, and use large accumulators.
Old valves are uneconomical not only
because they have deteriorated with use,
but also because even when new their
characteristics were not so good as thosc
of modern valves. Early pentodes, for
instance, were notorious consumers of
both H.T. and L.T. current, so that if you
happen to have omne in your set it would
be cheaper in the long run to replace it
with a new one.

Regarding accumulators, you will find
that the cost of having a large one charged
is considerably less than that for a small
one. The larger ones also have a longer
life. This is due to the ratc at which they
are charged. There is no doubt that in
nine cascs. out of ten small accumulators
are charged by local dealers and garages
at far too high a rate. Accumulators
of various capacities arc often all put
on the same board to charge at one rate.
This means that, whereas the larger ones
are receiving current at a rate well within
their capacity, the smaller ones are being
fed too fast thus causing the plates to
disintegrate beforc their time.

All-mains Sets

Running costs of A.C. mains sets are
not usually very high, since they seldom
take more than 40 watts, but in the case
of thosec worked from D.C.

PRACTICAL WIRELESS

market whose
heaters can be run
direct from the
mains and take

correspondingly
little current.
They were

desdribed in
Practicar, WIRE-
LESS of Octo-
ber 15th, and
if you are
thinking of
installing
newvalves
ina D.C.
set they
are cer-
tainly
worth in-
vestiga-
tion. Further advice on their installation
can be obtained if you write to The
Editor, Practicar. WiIreLESs, George
Newnes, Ltd., 8-11, Southampton Street,

—QOH T+
L0s.

3-POINT
SwITCH

C\)A& OH.7 -
s Q L, T~
—QL.T+

Fig.3.—How to fit a three-point on-off -switch. "

Strand, London, W.C.2, marking your letter

¢ Mains Valves” in the top left-hand corner.

The query coupon given on the * Queries

and nqumes page of this paper should
be attached.

there 1is considerable
waste of power due to the
necessity for breaking-down
resistances in the heater
circuits. Howecver, there
are now valves on the

20 HENR/ES%_]

M.T. + Building Economi-

cally

Now suppose you
arc contemplating
building a new
receiver. Here you
have more chance
L.T.— of cffecting a sav-

2mfp  L.S.

H.T.-

Fig. 2—How to fil an
output filter.

=0 ing than with an
existing sct, as you
can arrange the
design throughout
from the point of
view of cconomy.
First of all, choose
the right type of
set . to meet your
requirements. Tor
instance, if you
arec content with
receiving the local
stations a simple
two-valver will no
doubt Dbe quite
adequate.  Don’t
install an elaborate
four-valver, simply
because the people

- P— e

Fig. 4—-1ncrcasmg the height of the acnal is oflen as effective as adding
another valve.

next door have one.  Of course, you will
have to take into account what sort of
an aerial you will be able to erect.

Erect a Good Aerial and Use Less Valves

It used to be said that to increase the
height of your aerial by ten fecet was as
good as adding another valve. In other
words you could do with one valve less;
if you raised your aerial by that amount.
This may not be strictly true, but it serves
to show the importance of a good aerial,
go if you are in doubt as to whether you
nced a threce-valver or a *four” con-
gider the question in relation to your
proposed aerial. One point you should
not overlook in this connection, is that it
is the height of the aerial, and not the
length which determines the range of your
receiver.

Now as to some of the details of the re-
ceiver itself. If you have electric light
you will most certainly find a mains set
pays in the long run, although the initial
cost may be greuter In the case of AC,
it should be an “all mains’ sct, but
with D.C., unless you usc the high- voltagv
mains- valves already mentioned, you will
most likely find it more cconomical to
supply the H.T. only from the mains,
and use an accumulator for the low.
tension supply. A D.C. eliminator for the
H.T. can be bought complete, or you can
make one up for the cost of two batteries.
If you have no electrical power available,
and are, therefore, dependent on batteries,
there are still one or two devices which
can be employed to save current.

Fit a Filament Rheostat

Tirst of all, you will find that the L.T.
current of new valves in’ particular, can
be reduced slightly without any sacrifice
in power. Fig. 5 shows how to fit a
master rheostat to control the low-tension
current to all the valves. It should be
mounted inside the set, and the control
arm set to give the lowest consumption
consistent with the efficient working of the
valves. This refinement will also tend
to lengthen the life of the valves. An-
other slight saving may be cffected by
using a similar rheostat, but with a knob
control for panel operation, as the volume
control. It is inserted in series with the
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to those obtained by the designer,
you can often make some saving
without really departing from the
specification. For instance, a

¢ —00

wooden panel can always be used
LT~ n place of an
*“~ ebonite one, where

the control spin-
dles are allatearth

o5

30-0HMS
VOLUME

potential. If one
of them, such as
the reaction-
condenser spindle,
is not at earth
potential, then a
fibre bush and
washers will pro-
vide all the insula-
tion that could
be wished for.
Where a number
of resistances
are used so that

T+
10 ofims £ &%,

CONTROL SR various potentials
N RHEQSTAT may applled
Fig. 5—A filament rheostat enables the filament voltage to be to  the different

adjusted to a nicely.

filament of the screen-grid valve, and is
also shown in Fig. 5, and takes the place
of the more usual anode or screening-
grid controls. It is quite - satisfactory
from the point of view of quality, and saves
both L.T. and H.T. current when in
operation.

Saving on Components

Quite apart from the fitting of arrange-
ments to reduce the running costs, there
is the question of the initial cost of the
components comprising the set itself.
Here again a number of slight reductions
can usually be made, which, when added
together, may make a difference of a
pound or two on the total outlay. This
applies, more particularly, to a set made
to yowr own design, but even with
designs given in the various journals, such
as Pracricar. 'WIRELESS, where you
should stick to the specification closely
if you expect to get results equal

one HT.+ lead is
employed, they can be omitted if several
tappings are used instead. Do. not, of
course, omit resistances used for decoupling,
When planning out a design
remember that an H.F. choke
in the plate circuit of the
detector valve is not always
necessary, and may often be
replaced by a 20,000 ohm
resistance or omitted alto-
gether, This does not, of
course, apply to the choke
used in the plate ecircuit. of a
screen-grid valve which should
be the best possible.

A Cheap Tone Compensafor

A simple resistance in the
grid cireuit- of 2 pentode valve,
as in Fig. 6, will compensate
for the over-emphasis of high notes,
characteristic_of this type of vaive, and so
obviate the necessity for a tone control
in the output circuit.

valves when only |
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For small outputs you willfind a balanced
armature or inductor type loud-speaker
cheaper to buy, and more sensitive than a
moving-coil instrument.

An output transformer, and, in most cases,
an output choke filter, where it is not used
for tone control, may be omitted if you
intend using a loud-speaker which is already
fitted with a transformer. Even when
the output filter is used for tone compensa-
tion of a pentode it will be unnecessary
bif you have a tapped transformer on the
speaker. Correct matching can then be
carried out with the transformer.

Buying a Set

If you are buying a new set, you will
naturally wish to give it a test before
signing the cheque, so here is a test which
you should make a point of applying.
Disconnect both aerial and- earth wires
and rotate the tuning and reaction knobs.
A well designed set will not screech when
the aerial-earth load is removed and it
should be possible to stop it from oscil-
lating by reducing the reaction coupling.
Failure to pass this test is proof that the
screening is inefficient, and that the

Fig.

6.—A simple tone compensalor.

degree of stability is not sufficiently high

as judged by modern standards.
Information regarding this has been given

in carlier issues of PracTiCAL WIRELESS.

Pick-up Hints
lF you have made a radiogram in which
the high-frequency, and perhaps the
detector, valves are switched off when
the pick-up is put into circuit, you may
have noticed that the gramophone repro-
duction is not quite s0 good as that of the
radio, especially if the H.T. is drawn
from some form of eliminator. This
is often curable by raising the grid bias
on the L.F. valves, as the anode voltage
rises considerably with the removal from
load of the preceding valves, with the
resultant need for higher bias on the
remaining valves in circuit. If your
set has two stages of transformer-coupled
low-frequency amplification—and I think
I prefer this arrangement where both volume
and quality are needed—it is a very good
plan to insert the pick-up across the
primary of the first transformer. In this
way you provide ample volume for your
record reproduction, and a considerable
brightening of the upper register is notice-
able, due to the step-up effect of the trans-
former. Moreover, the pick-up leads may
be left in circuit and switched on and off
with impunity, a practice that is not
advisable when the pick-up is connected
to the grid and filament of the detector,
a8 switching in the detector circuit is not
now allowable under any circumstances.

RADIO RAMBLINGS

JOTTINGS FROM MY |
NOTEBOOK ;

By “DETECTOR?”

'S
?
H

I say not now, because I can remember
the time when a considerable amount
of switching was done in receivers. In
fact, switching became a fashion, and no
end of combinations were achieved by
means of switches of all kinds. In many
cases, no satisfactory commercial switches
were available for some of the electrical
contortions the designers desired, and then
it became incumbent on the constructor
to make his own.

In this connection, T well recollect an
early sct I made in which a special switch
was incorporated by means of which the set
was a H.F.-det. receiver, or a det.-L.F.
combination. I forget quite how this was
brought about, but it saved a valve, which
was the aim of all designers in those days
when valves cost anything around 30s.
each! In my case, however, this happy
state was not brought about for it cost me
two valves! A frayed end of a piece
of flex, necessary because of the compara-
tively large movement of the switch arms,

became mixed up with other moving
parts of the switch and the H.T. battery

| shorted right across the filaments with,

as you may guess, disastrous results.
Quite recently it was usual to switch out
the high-frequency stage when listening to
the local station, thus reserving a little of
the H.F. yvalve’s life, and also economizing
in L.T. current. This is, of course, practi-
cally dead now, but the trouble when
experimenting with .switches is that the
subject becomes so fascinating. The self-
capacity of the -best “low-loss” switch
i8 comparatively high, however, for modern
circuits, so let your excursions into switch
experiments be tempered judiciously.

Portable Talkie Projector
THE Western Electric people have
brought out a portable talkie pro-
jector which can be carted around to
offices and works to assist salesmen in
obtaining orders. The film depicts the
advantages and other scenes to help the sale
along, while the talkie apparatus gives
out a running commentary on the hest
“sales talk” lines. The whole equip-
ment can be carried in the back of a baby
car, and can be operated by an unskilled
operator. From the seller’s point of view
this may be a good thing, but some people
think our offices are noisy enough as it is.
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Fig. 1.—How the
Jinished fault-

finder will appear.

Circuit

A CHEAP
FAULT-FINDER

A Simple Device, Home-made at
the Cost of 2s. 6d., Will Enable
You to Trace a Faulty Valve

By D. WATTS

[T erTpsp—

TR e

discarded valve base or four ordinary valve-
pins. Two wooden side pieces are attached

MONGST the many thousands of A
queries which have been received ”~ ‘_2'~ o
. ' since the inception of PRACTICAL 1 PSS Sy 70,
WIRELESS, at least 50 per cent. have been B = e A
on the lines of “T cannot get the results ko, el
which I ought to get from my set,” and in \ :'\ [ ,I
quite a number of cases the trouble could RY Rpir L il
be discovered if the reader had some ready Segt ot
means of testing each valve circuit in turn. L0 dme sk g
Now there is no need for meters, switches, e 3 L
or any complicated W e
apparatus to enable
this testing to be
carried out, as a pair
of ’phones interposed @}_" ‘
ir}x1 the 1anode cizi(l;uit;l of .
the valves is all that
is required. Obviously, PHONES
this will entail break-
ing the anode circuit,
but to do this there is @
no need to disconnect
a,nyk component or
make any alteration to
tho winding. = Fortu- S/0&
nately, it &8 quite a
simple matter to break the anode lead, by ‘O BASE
using an adapter betwe®n the valve and the A=2) |
holder. . .-/
The Adapter ek ‘O
Fig. 1 shows a simple adapter which T

anyone can easily construct. Itis, in effect, o4
a large valve-holder, with what might be
termed ““ al]-through ”’ connections for

grid and filament legs, but a split connection
for the anode lcg. The base consists of a
square of ebonite, upon which is mounted a

Fig. 2.—The wiring connections showing
how the anode lead is split.

Fig. 3.—A commercial version of the
Jault finder.

to the ebonite, and across the top is a further
square of ebonite, with an ordinary valve-
holder mounted thereon.

The, connections are shown in the illus-
tration, Fig. 2, and it will be seen that the
G. and F. terminals are connectod direct,
whilst the two anode terminals are joined
to two small terminals on the side. To use
this adapter, simply remove the valve which
is to be tested, plug the adapter into its
place, and insert the valve in the top of the
adapter. If now a pair of ’phones is joined
to the two terminals it will be possible to
hear the signals as they are in that anode
circuit, and suppose that a three-valver is
not giving what is expected of it, this
adapter may be plugged first of all into the
detector socket, then into the first L.F.
socket and so on, enabling you to tell
instantly just which stage is at fault.

Using a Meter

For those readers who are inclined to be a
little more particular, or who already possess
a milliameter, actual readings may be taken
of the anode current of a valve by means of
this adapter. All that is necessary in this
case is to join a meter to the two terminals
instead of the ’phones abowve-mentioned,
and the actual anode current can then be
instantly read.

The reader who is not very handy with
tools, or who has not the time to make up
this gadget, will be interested to know that
Messrs. Bulgin sell a small edition of the
same idea at 2s. 6d. for 4-pin valves or
2s. 9d. for 5-pin valves, and this, of course,
answers the same purpose and 18 a neater
article.

and if you do not already possess a meter,
and are desirous of buying one, get one
of this value, and it can bc adapted to
read higher values by shunting with
various resistances.

Method of Testing

If a tuning coil is joined across the
input terminals, and the aerial joined to
the correct position on the coil, the circuit
becomes a simple one-valve* detector
circuit, minus reaction. All that has to
be done, therefore, is to join the earth
to the earth terminal, connect up L.T.
and H.T batteries, and apply the correct
grid bias ‘for the particular valve used,
and a certain anode curgent will be shown
on the meter. As the tuning dial is rotated,
the pointer of the meter will rise as a
station is tuned in, and it will be found
best to make use 'of your local station
for" testing purposes. Supposc that with
a given coil. aerinl, and earth a normal

. SIMPLE TESTER FOR |
i  TUNING COILS

; (Continued from page 327.)

o s eene iie cag -

current, with no station tuned-in, of .5
milliamps is given. (This current we will
call the ‘““standing current.”) Now, on
tuning-in the local, this signal may rise
t6 3 milliamps, a difference of 2.5 milliamps.
If this is your normal coil, you may call
this the  standard reading,” and then,
upon substituting other coils, the amount
of current increase over the standing
current will give a good idea of the efficiency,
or otherwise, of the coil. Alterations
in aerial length, insulation, etc., or improve-
ments in earth connections, will also vary
the reading of the anode current, and the
best arrangement will be that which

gives the greatest current when a station
is tuned in. It is perhaps hardly negessary
to point out that the coil to be tested
should be joined to this circuit in exactly
the same mauner as it is to be employed
in a receiver. . Thatis to say, if a *‘ canned
coil is being tested, the screening-can must
not be removed while the test is being
made, as this will not givc a true indication
of its function when screened. '

TFor the same reason, all switches or other
apparatus which is intended to be wired
to the coil should be connected up. TFor
purposes of comparison it is a good idea
to make a special * low-loss ” coil—that is,
one of Litz wire wound on a large diameter
air-spaced former. - When the best coil
has been found, this should be retained. or
the exact readings noted, and then other
coils may be tested and rated at a percent-
age of the standard coil. If serious work
i to be carried out, a special valve should be
kept for the work,
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OPTIMUM LOAD (OHMS)
Fig. L.—Graph for moving coil speaker.

T is a prevalent idea among radio amateurs
that an improvement in reproduction is
naturally consequent upon the instal-

lation of a new loud-speaker, especially if
the latter is of a type which is known to be
good. But not a few have been disillusioned
to discover that results, instead of being
better, have actually proved to be a good
‘deal worse. This has happened, even though
the purchaser has heard the speaker
demonstrated and found it just to his
liking. Without for the moment going into
actual details it can definitely be stated that
the reason for the disappointment is that
the 'speaker has been chosen without due
regard to the set, or more correctly the out-
put valve, with which it is to be used.
Now let it be clearly understood that
almost any good speaker will function satis-
factorily with any efficient receiver provided
that it 1s conmected vn a suitable manner.
That last proviso is important, and really
gives rise to the necessity for this article.
The whole secret lies behind the fact that
if it is to give of its best the speaker must
be matched to the output valve. This is
because any valve operates most efficiently
when the impedance connected in its anode
circuit is of a fairly oritical and definite
value ; this value is called the * Optimum
Load,” and is measured in ohms,

The Transformer Ratio
It is evident that a speaker of different

impedance could not be employed for each !

type of output valve, and therefore
gome simpler system must be devised.
All my readers know that a transformer
can be used to * step-up ” or *“ step-down
A.C. voltages, and it is this instrument
which is used for the purpose under dis-
cussion. If we know the optimum load
required by any valve and also the im-
pedance of the speaker to be used with it,
we can find a particular transformer
ratio with which the valve and speaker
will be matched. In the case of a moving-
coil speaker the correct ratio is obtained
by dividing the optimum load by the
speaker impedance and taking the square
root of the answer. Stated mathematically
the formula is :—

Ratio=:\/ L Ty

8p. Iop.

i8 to be used with a power valve such as

OPTIMUM LOAD (OHMS)

re—tre

By FRANK {
PRESTON, F.R.A. |

1o e

As an example, suppose a 7 ohm speaker

P 1

the Cossor type 41 M.P., having an optimum
load of 2,600 ohms. The correct transformer

ratio would be A/2%" or approximately
w5 Which is, of course, 20 (to 1).

For the benefit of those amateurs who
are not mathematically inclined the graphs
given in Fig, 1 have heen prepared by the
writer. To use these, first find the optimum
load on the horizontal ordinate and take
up @ vertical line to meet a horizontal

HIA

il &

Fig. 3.—Transformer output.

v
J

one drawn from the position on the vertical
ortlinate which corresponds to the speaker
impedance. The correct tfansformer ratio
i8 given by the inclined line passing through
(or near) the point of intersection. The lines
corresponding to the example given above
are shown on the graph. In the case of
moving iron and vibrating reed speakers
(most types of cone or balanced armature
instrupents come within this class) the
calculation is rather different because the
impedance of such speakers increases very
rapidly with increase of frequency. To

allow for this, * Half the Optimum Load *’

Fig. 2.—~Graph for moving iron speaker.

is substituted in the above equation. The
formula thus becomes

s o [Half Opt.14.
Ratio= /\/ Tt

To take another example, let us supposc
wo wish to use a valve like the Mullard
PM22, having an optimum load of 11,000
ohms with a 2,400 ohm balanced armature
speaker.  The transformer ratio should
therefore be A/ 335 or approximately 1.5:1.
This is shown on the graph in Fig. 2,
from which other ratios can be obtained
for any particalar valve and speaker.
Both graphs are equally applicable to either

' three-electrode or pentode valves and they

provide a very convenient ‘‘ready reckoner.”

Unfortunately some few manufacturers
do not state the optimum load of their
valves, but in these cases it will be suffi-
ciently accurate to take it as being twice
the A.C. impedance except for pentodes,
where no definite ratio exists between
optimum load and impedance. In any par-
ticular instance where the optimum load
is not known the makers will be pleased
to supply figures.

Moving Iron Speakers

When dealing with moving iron speakers,
their impedance at about 250 cycles should
be considered and not their D.d’ resistance,
Here again we are up against a difficulty
becausec some makers state only the D.C.
resistance of their products. In such cases
the impedance can be taken as being one
and a half times the resistance. It is safe
to assume the impedance of moving coil
speakers to be twice the D.C. resistance
when the latter factor only is known.

Choke-Capacity Output Filters

So far we have considered the ratio for
output transformers connected as shown in
Fig. 3, but the same rules apply when a
tapped choke is used with a condenser to
feed the speaker. The latter arrangement
is illustrated by Fig. 4.

The tapped choke serves the purpose of
what is generally referred to as an “ auto-
transformer,” and gives a step-down of
voltage in exactly the same way as does a
transformer having both primary and

(Coirtinued on page 334.)
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MELODY MAKER
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To A. C. Cossor Led, Melody Dept., Highbury Grcve, London, NS.
Please send me free of chargc full size Constructional Chart that tells me
how to build the Cossor *All-—l;:ctrE Melody Maker..

(*Strike out type not required)
Name.

Address
Prac. 511732
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utstanding value in

SCREENED
GRID
RADIO

OU cannot separate powerful stations—you can-

not cut out the local transmission and enjoy the

best European programmes —unless you use a
Screened Grid Receiver. No other type is sufffciently
powerful or selective. To-day’s greatest value in
Screened Grid Radio is the new Cossor Melody
Maker,

This remarkable Receiver is right up-to-date in design.
It employs a Cossor Variable-Mu S.G. Valve—indi-
vidually shielded coils - cadmium-plated metal chassis
and many other imiportant advantages. Its perfor-
mance is outstanding.

Get a free Constructional Chart which tells you how
to save money by assembling the Cossor Melody
Maker at home—no, wireless knowledge is necessary—

use the coupon.

BATIERY
MODEL 335

with Self-Contained Loud Speaker

¥it of Parts includes Cossor 220
V¥.S5. G. Variable - My Metallised
Screened Grid, Cossor 210 H.L.
Metallised Detector and Cossor 220 P.
Output Valves ; Individually Shiclded
Coils, Cossor L.F. Transformer : Ali-
metal Chassis and all parts for as-
sembling the Receiver as illustrated ;

handsomely finished cabiner 184 in.
high, 1gm wide, 104in. deep and
10 in. Balanced - Armature Loud
Speaker with rear adj Pro-
vision is made for fitting Gramophone
Pick-up Socket and Plug. Price

£7.17.6

Hire Purchase Terms: 6 deposit
and 9 monthly paymmu of 17/6

MODEL 33#

®Kt of Parts, dentlcal with Battery
Model 335 except that no foud
speaker is supplied. Handsomely
finished cabinet 94 in. high, 135 in.
wide, 104 in. deep. Price

£6.7.6

Hire Purchase Terms: 14f- deposic
and 9 monthly payments of 14f-.

ALL - ELECTRIC
MODEL 337

with Self-Coniained Loud Speaker

Kit of Parts includes Cossor
M.V.$. G. Variable -Mu Metallised
Screened Grid, Cossor 41 M. H.
Metallised Detector,.Cossor 41 M.P,
Qurtput and Cossor 442 B.U. Rectl-
fier Valves ; Individually - Shielded
Cofils ; Cossor L.F. Transformer; Ali-
metal Chassis ; Cassor Mains Trans-
former and all parts necessary for
assembly, Handsomely finished
cabinet 18} In. x 174 in. x 107 in,
Balanced - Armature Loud Speaker
with rear adjustment, Provision for
ficting Gramophone Plck -up Plug
and Jack. Prica

£41.15.0

Hire Purchase Terms = 28}~ deporit
and - 13 momhly payments of 21/~

MODEL 336

Kit of Parts, identical with All-
Electric Model 337 except that no
toud speakeris supplied. Handsomely
finished cabinet 104 in. high, 17} in.
wide and 104 in, deep. Prica

£9.15.0

Hire Purchase Terms: 19]6 deposir
and 10 monthly payments of 19l6.

All-Electric Models for ‘A.C. Mains only
200 to 250 volts tadjustable). 40-100 cycles.

Prices do not apply in LF.S.

A.C COSSOR LTD,. Highbury Grove. London, N.§. Depots at Birnun
Glasgew, Leeds, Lxr:rml, Manchester, Newecgsile, Sheffield. Belfast and Dublin.

bam Bristol,

108 Q 1536
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| CAUSES OF INSTABILITY

G. W. DAVEY

rence toOld Receivers.

ANY wircless sets of old design are
often subject to instability, espeeci-
ally if new valves have been fitted

recently. Modern valves have much better
characteristics than those of even a year
ago, and, consequently, when fitted in a
set which is not adequately ** decoupled ”’
. often give rise to instability. This may not
always make itself known audibly. There is,
of course, the best-known form, which is
an audible howl, another form known as

Output Filter

atc one, is an output filter.

a factor towards stability.

S

o 0+ o0 .

First and foremost, and the most useful
addition for any set that does not incorpor-
A good choke-
condenser output filter not only allows more
H.T. on the plate of the output valve by
obviating the drop due to the resistance of
_the loud-speaker, but also enables one to
carry long extension leads about the house
with perfect safety. Also, of course, it 1s
The theoretical

~ November 5th, 1932 L

wire-wound, Oor spaghetti resistance, and
another good 2 mfd. condenser. Although,
again, thic device can be added externally
to tho set it is preferable to incorporate it
on the baseboard near the detector valve—
it will not take up much room so you are
sure to find an odd cormer somewhere.
Connect as follows :

In the anode circuit of the detector
valve you will find either a transformer, a
resistance (ie., in an R.C.C. unit) or an
L.F. choke.” From this component,-what-
ever it may be in your own particular case,
you will find a lead going to the H.T.+
terminal. Remove this lead and insert in
its place the new wire-wound or spaghetti
resistance. [From that side of this resistance
which is connected to the L.F. compenent
in the detector anode circuit, take alead to
one side of the 2 mfd. condenser. The
other side of this condenser is connected to
the nearest point connected directly to

7 motor-boatlilllg ’;;I:a rhyth}nicatl POIt)Pi?g diagra:n is Sho‘"(‘l in Figure 1. Té‘e com- | earth, This completes your anti-motor-
° noisc somewhat like that of a two-stroke | ponents require are: a goo low- N : :
engine, and also a form where the set oscil- | frequency choke—make sure this Boa Gl S gL, ey consequelx:(;(_b
ill carry the current of the  EAAAAASE
CEEEE——>- 4T VL 0Ty -+
* + largest output valve youare £s,000
5 ebew  LFCHOKE likely to use without satu- . 7O s
| MFD ration of the core, and AEACTION G
conse(quhent loss gf induct- Corn < 2 Le os
ance (which should be about
LS. 20 henries)—and also a 2 MF_DI ||
) mfd. condenser of reputable ' om—-
make. The output filter: i
can either be wired up in- /S
side the set or as a separate unit for bt :
external attachment. Connect as a
3/ 7 f0HOWs : to the present L.S. 4 termi- -
nal connect one side of the choke and
EFARTH Fig. 1.—An culput filter the other side to L.S.—. In place ol T
i 2ant =

lates at a frequency above audibility. This

latter form gives rise to distortion, loss of

volume, and general difficulty of control.
1 propose, 1n view of these points, to give
dctails of methods of curing instability,
which readers, who feel they have reason to
suspect their sets, may try out, and, even
though your set is not decoupled, but is
apparently quite stable, the addition of one
or both of the following devices is sure to
result in an easier “ feel” and generally
improved results, especially when working
on a dry H.T. battery which has lost the
vigour of its early youth, or a mains unit.

circuit, which enables long of the loud-speaker you now have
extension leads to be used for the loud-speaker.

the choke. To L.S.— wire one side
of your 2 mfd. condenser also. The
new loud-speaker terminals are the re-
maining terminal of this condenser
and earth. Whereas before it was
important to keep the

round you, connect it.

Anti-motor-boating Device

an
H.T.+ lead as shown in Figure 2.

loud-speaker
correctly connected as regards polarity,
no direct current will now flow through it,
so that it does not matter which way

The next useful instability preventer is
*“ anti-mobo ’ device in the detector

The components for this are a 25,000 ohms

LT+

—L—' ERRTH

Fig. 2—A decoupling arrangement in the
ancde circuit of the detector valve.

of the voltage drop which will be caused
through the near resistance, find it neces-
sary to increase the voltage on the detector
H.T. tapping in order to get sufficient
reaction. One final point regarding the
condensers used in both the foregoing
devices—make sure their working voltage
is above that of the highest H.T. voltage
you use in order to minimize the risk of
breakdown and consequent shorting and
ruining of your H.T. supply.

The Loud-speaker and the Output Stage (Continued from page 332).

secondary windings. By connecting the
feed condenser Cto tappings a, b, ¢ and d
in turn a number of alternative ratiod are
obtained and the correct one can be chosen
ae explained above. When C is connected
to tapping d the ratio is 1 : 1, but when it.is
taken to a centre tapping at b .the ratio is
2:1. It will be clear therefore that any
desired ratio can be obtained by choosing
an appropriate tapping point. In practice,
however, it is seldom satisfactory to employ
a choke for ratios greater than about 4: 1,
so when higher ratios are necessary the
transformer is to be preferred.

Special Cases

There are two special eases which require
some little extra cousideration. These are
(1) when two or more valves are connected
n parallel to enable the output stage to
handle more signa! power and (2) when a
push-pull output stage is employed. In
the former casc the effective optimum load
s found by dividing the O.L. of one valve

Fig. 4.—Choke capacity output.

by the number of valves in parallel.

Thus,

the cffective load of two Mazda P220 valves
(optimmm Jload 9,600 ohms) connected in
parallel is just half of 9,600 ohms, or 4,800
ohms).

In the case of a push-pull stage the effec-
tive optimum load is twice that of a single
valve, since the valves are virtnally in
series. In other words, the optimum load
of two Mazda P220 valves in push-pull is
twice 9,600 ohms, ov 19,200 ohms. It is
the latter figure then which must be used
when finding the correct ratio for an output
transformenr.

The same rules apply to loud-speaker
connections ; if two speakers are connected
in parallel, the effective impedance is
halved, whilst when in series the impedance
is doubled.

The Value of Accurate- Matching
ome readers who have not previously
considered the question of matching trans-
former ratios are now probably asking
whether the matter is really very important.
(Continucd on page 359).
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An Aerial Hint

MANY good aerials of 7/22 copper wire
end in a poor connection to the

switch or other terminal point, due to the

diffieulty of securing the bulk of wire

This may be

under a small bolt or nut.

O]

CLEGN EACH
STRAND

FLATTEN N0
OUT WiTH
HAMMER

TIN TNOROUCHLY
BOYH SI0€ S

DRILLTQ SIZE &
TRIM WITM FILE

Method of ensuring a good connection at
end of aerial wire.

overcome by cleaning each strand for an
inch or two at the end (Fig. 1), and hammer-
ing the whole bunch to a flat surface
(Fig. 2). Thoroughly coat this with
solder, and the result is a flat piece of solid
metal (Fig. 3) in which a hole of the desired
size can be drilled (Fig. 4. Trim off as
necessary with a file, and fasten up with
the assurance that every strand is well
connected in a sound neat joint. In-
efficient joints to lead-in tubes can be
avoided by bringing the aerial wire itself
through the tube and down to the switch,

insulating with rubber tubing where
necessary. Seal points where rain or
draughts can enter, with Chatterton’s

compound.—F. Sixcrarr (Cottingham).

Dual-range Coil Switching
EVERAL makes of dual-range coils
_of the six-pin type have thc wave-
change switch . combined very incon-
veniently. Perhaps the loudspeaker or
something else is kept on -the top of the
cabinet. and these have to be moved cach
time we raise the lid. Why not do the
wave changing from the outside. First of
all, fix a two-point switch (push-pull type)
to the side or back of the cabinet, or on the
panel if desired, providing it is near the

WIRES SOLDERED.TO

SCREWHNEADS OF SWITCH nEW
WAVECHANGE
SWITCH ON

PRANEL OF SET

N

wee

‘in the detector circuit is not easy.

~ PRACTICAL WIRELESS

THAT DODGE OF YOURS!

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 bdtch is published below,
Tum that idea of yours to account by sending
it in to us, addressed to the Editor, ¢ PRACTI-
CAL WIRELESS, . George Newnes, Ltd., 8-11,

Street d, W.C.2. Put your
name and address on every item. Please note
that every notion sent in must be original.
Mark envélopes ** Radio Wrinkle.”

IR,

coil. Now examine the coil top and you
will find two screws near the centre ; it is
these we are concerned with, not the outer
ones which are only for ﬁxing the coil
together. Taketwo
pieces of fine con-
necting wire and
solder these to the
two screws pre-
viously mentioned,
and connect these
to your new switch,
as -shown in the
sketch. Now push
in the plunger on
the coil, shut the lid,
and the job is
complete, — K.
RamwBiepD (Lam-
beth).

Pick-up Connection in Anode-bend Detector
Circuit
N some all-mains sets using anode-bend

detection, the connection of a pick-t?[[}

HFC

[
RERCTION

DETECTOR,

MFD
HERTER

S000 3
hiprs &

e (et

A simple radio-gram switching device.

the pick-up is connected as shown in the
diagram, a simpleradio-gramswitch may be <
used, the bias on the gnd is automatically =
ad]uated and there 1s' no possibility of
mixing the wireless programmes with the
gramophone At the same time, the circuit
is stable and free from hum. While the
5-megohm  resistance is not absolutely
essential it prevents the grid becoming free,

and also precludes any possibility of hum - :

entering the circuit. It does not damp the
preceding coil. Suitable bias resistances
aro indicated, but these may be altered if
advisable. This arrangement is working
very well in my own all-mains D.C, set.—

- E. B, Tavyror (Hull).

A handy tester made from a flash-
lamp bulb and a valve base.

RS

o | QG2 -y i leS
GUINEA ERD M gEAnERs |

A Handy Tester
HIS useful gadget can easily be con-
structed from an old valve basc as
follows :—A strip of brass shaped as illus-
trated is fixed by two small B.A. nuts and
bolts to the side of the valve base, a smali
terminal being also fixed to the opposite side..
An ordinary flash-lamp bulb is wedged
tightly into a small dise of wood whieh is
cut to fit tichtly into the top of the valve.
base. One filament leg is then wired to
the small terminal and on to the pip of the
bulb. The remaining filament leg is wired
to one of the bolts holding the strip of brass,
and on to the serewed portion of. the

7o C/IRCUIT

bulb. The wood dise is then wedged into
the top of the valve base, and the tester is
ready for use. In use, the brass strip is
connected to one terminal of the battery,
and leads taken from the remaining battery
terminal and the small tester terminal to
the circuit under test. After constructing
or re-building a receiver and connecting up
the batteries for test, the tester can be
plugged into a valve holder to ensure that
it is safe to. insert the valves.—T. ‘W.
Wirriams (Upper Holloway).

Switeh. for a Portable Set
'HIS switch, which is intended for
portable sets, cuts off the L.T.
current when the lid is closed, as shown in
the accompanying sketches. The switch
is mounted on the panel-facing of the set in
such a position that the lid, when closed,
depresses the bell-push knob, so breaking
the circuit. One of thc leads from the
accumulator is broken and the ends con-
nected to the screws A and B.—N. Pace
(Leigh-on-Sea).

LD

An automatic swiich for a poriable set,, -
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Radio Wa'nkles
(Continued from page 335.)

A Useful Switching Gadget .
ERE is a handy gadget for those
using a fixed condenser in aerial
lead temporarily, to save removing leads
from condenser' and replacing again. The
sketch  shows
BULGIN RADIO-GRAM SWITCH ~how  this ar-

MOUNTED ON TERMINAL PANEL”  tangement canr

A switching arrange-
wment for aerial
condenser,

be made a permanent addition to a set. By
a simple turn of the switch the condenser
is put in or out of action as required.—
Frep HARPER (Bristol).

Fixed Condenser Tips
HERE it is required to ascertain the
capacity of an unknown condenser of
fairly small value, a simple method is to con-
nectit across one of your tuning condensers -
and note the reduction necessary to tune in
some strong station, which will indicate
quite well the capacity which the fixed

CENTRE POINT OF
_ SW/TCH TORERIAL
TERMINAL O COL

PRACTICAL  WIRELESS

A Usefu! Adjunct to the Experimenter’s
Set
O the keen experimenter who is con-
tinually trying out different circuit
arrangements, a set with a fixed circuit is”
useless, and to meet his needs some pro-
vision for flexibility is essential, which wiil
permit of rapid and frequent change-overs
from one circuit to another without altera-

tion to the internal wiring. For this
pose, the plug-
board illus-
trated herewith
has been found
invaluable.
Built into the
right-hand side
of the cabinet,
it contains eight
standard
sockets and a
milliammeter. =3
The connec- ya A&
tions  to thee- AN
various sockets y*

need not be de-
tailed, since to
anyone to whom

(T LLLAERd

- November _Sth,_ 1932

An Efficient Aerial for Cramped Positions
FOR small backgardens, and, incidentally,
for eliminating interference from any
neighbouring aerials, the aerial system shown
in the accompanying sketch is very effective.
Covered wire, in one piece,-is used, the ends
being looped and tied, then made fast to

~ULLEY

.2 Hoors
/8" Drarr.

it would be of any
value, it is self-explan-
atory. It will be seen at
once that the following are some of the
possible arrangements : Detector only :
Det.—trans. : Det.—RCC: Det.—trans.—
RCC: Det.—RCC—trans. Loudspeaker
and ’phone leads are terminated with
standard plugs, and three links consisting
of a short length of flex fitted with plugs
at either end enable any desired combination
to be obtained. The milliammeter may be

An efficient

condenser bears in relation to the
tuning condenser in question.
When testing a disconnected
mains set in which large smoothing
condensers are used, it is a good
plan to short these before inter-
fering with the wiring of the re-
ceiver.—A. J. B. (Harrow).

An Emergency Valve

lT is a good plan to always keep
one valve as a spare, and let

this be a ‘ general purpose”

type, which can, in cases of emer-

gency, be used as a detector or L.F.

amplifier. If the L.F. valve breaks

down, a replacement will be avail- TRANS 8 RCC HT
able. If the power valve breaks ®
down the L.F. valve can be used Ouvreur O ey =

temporarily to take its place,

Derecror

Ourrur

inserted in any circuit, and in addition may

TrAans® Rcc
© ©
Inpur InpuT

and the * general purpose ’ valve
plugged into the holder CARDBOARD DISC
hitherto occupied
the L.F. valve.—B.

Use for Old Valve Bases
‘\y HY throw away B

that old valve ?
"he Lase is a very useful
article, and the radio-
gram user can make
them into neat needle
cups. cardboard
disc is cut to fit inside
and four holes drilled
on the motor board
to take the legs. The
same idea can be ap-
plied to the bench for
holding small drills,
serews, ctc. The valve
base also makes a useful
short-wave adaptor
plug. — F. W. REEVES
Ox ford).

i

&

HOLES TOFIT VALVE

LEGS IN BENCHOR

MOTOR BOARD

A novel use for old
valve bases.

An experimenter’s plugboard.

be used as a series link when two pairs of
’phones are to be employed. When two
stages of amplification are being used with
the loudspeaker at a distance, one of the
interstage links may be replaced by the
’phones for ¢ listening-through.”” This is
also of great assistance when seapching for
distant stations with the L/S
in the final stage. It is hardly
necessary to add that it must
‘not be forgotten to change the
position of the valves in order
to suit the chosen circuit, also
that in wiring-up parallel leads
should be avoided, although

aerial system for a small back garden.

hoops with small insulated staples. The
aerial is-hung at an angle of 45 degrees,!
and the total length of wire used, including;
the lead-in, is 50ft. It is advisable to run
the earth wire to the ground underneath
“the aerial.—A. May (Walthamstow).

A Useful Coil Former
A GOOD coil former can be made quite
simply from 3-16in. plywood or
similar material. One piece, about 4%in.
long by 2iin. wide, and two pieces, 43in. by)
2}in., are required, slotted as shown in the
accompanying sketches. The narrow ones
are then slipped into the slots of the wider
one, then a piece of ebonite with six valve

Convecror
Linvk

legs or an old valve base is,
serewed on the bottom for plugging
in.—S. PACEY (Aylesbury).

FINGER MOLE FOoR
WirrDrA WIN? Cort.

316" Scorim

CENTRE

Coi

PLAN Winvoine

no trouble whatsoever has been
cexperienced with interaction. For
the writer’s own experimental
work this arrangement has proved
itself invaluable and I can
thoroughly recommend it.—F. A.
RusseLL (Winchester).

| PR

Details of a coil-former made from

plywood.
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SKYSCRAPER
RESULTS/

What constructors say about
the ONLY set you can build yourself
employing Metallised S.G
High Mu Detector £ Economy
Power Pentode Valves . ...

‘“Every Station mentioned on your Calibration List’’—" Astonished at the power from
three valves.”” Never before such a set as the Lissen Skyscraper—never before such universal
success in building—never bhefore so many appreciative letters from constructors as this
Lissen Skyscraper has elicited.

it is the only set onthe market that you can build yourself employing Metallised Screened-
Grid, High Mu Detector and Economy Power Pentode Valves. No factory—however well-
ecuipped—can build a better receiver. No manufacturer, however large, can produce
a receiver whose results will surpass those you will get from the Lissen Skyscraper you
build yourself. It is the only battery set that can deliver such power—yet the LT, current
consumption is far less than that of the average commercially designed 3-valve sct.

Yet the Lissen Skyscraper is made simple for you to build. Elaborate care bas been taken
to ensure your success by giving—in the Skyscraper Constructional Chart—such detailed
iastructions and such profuse illustrations that everybody. with no tecbmical knowledze or
skill at all, can huild it quickly and with complete certainty of success. :

MOST SUCCESSFUL CHART 1.0 o bn S e veval:
EVER PuBL|SHED. MOST lised S.G., a Higb Mu Detector,’ and

a Lissen Economy Power Pentode

SUCCESSFUL SET EVER BUILT vaive—and the price is only 896,

‘November 5th, 1932 PRACTICAL WIRELESS 337

Or you can buy the Lissen Walaut
E— Consolette Skyscraper Cabinet and
Loudspeaker combined as illustrated.
It holds all batteries, and accumuiator
and loudspeaker as well. It makes
everything self-contained. A special
Pentode Matched Balanced-armature
Loudspeaker of great power is supplied
with the cabinet and the price of the
Skyscraper Kit complete with valves
and this cabinet and loud speaker is
only £6 5s. ;

el

d HIGH MU DETECTOR §
2 € ECOHOMY POWER Y
§ PENTODE VALVES

To LISSEN LTD., Dept. P.W.7, WORPLE
ROAD, ISLEWORTH, MIDDLESEX.

Please send me FREE copy of your 1/-
Skyscraper Chart.
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We shall be glad te
advise readers re-
garding purchase
of complete sc:s.

HIS is a super four-valve self-contained
receiver which can be obtained in
inodels suited to either D.C. or

AC. mains. lts appearance is most
attractive ; the walnut cabinet is well
proportioned, of smart design and crafts-
manship, and, with its contrasting figured
veneer panels, will appeal, without doubt, to
the female members of the household.
The D.C. model, under test, comprised a
well-thought-out circuit of sound design
and construction ; it is built on a cadmium-
plated steel chassis, with coils fully sereened,
and houses an encrgized moving-coil speaker.
The circuit is a highly efficient one, and
makes the utmost use of a variable-mu
screened-grid  high-frequency valve, a
screened-grid detector, resistance capacity
coupled to a power pentode output valve,
all Mazda make. The fourth valve is a
Philips barretter for the regulation of
voltage. The recciver is ready for im-
mediate operation on any D.C. mains from
200-250 volts, and no adjustment is needed.

The ** Tiger "’ has been primarily designed
for an outdoor aerial, but should this be
found inconvenient, the mains aerial with
which it is equipped will give satisfactory
results. It is merely a question of con-
necting, by means of a short picce of flex
with a plug at each end, the mains aerial
and aerial sockets. Such an arrangement
will be found very useful in, say, flats or
apartments where an outdoor aerial is
not available and cannot be easily erccted.

&
The Ultra * Tiger " All-elegtric Receiver
for D.C. mains,
*

cceivers

=~ and their
ccords

PRACTICAL WIRELESS

Ultra “Tiger” All-electric

Four-valve Receiver.
1

There are only three controls on the front
of the cabinet, but two of them fulfil a
multiple purpose. The main tuning is
effected by means of the central knob
immediately below the illuminated. dial.
On the right-hand side of the cabinet is
another knob working a combined or
ganged mains switch and volume control.
From the off position it is turned to the
right, when the gradual rotation in that
direction will bring up signals from a
whisper to full strength. The control on
the left of thc dial is the change-over
switch from one waveband to the other.
One turn (short waves) shows a red spot
engraved on the edge of the knob; a
further turn, a green spot indicating that
the long-wave coil is in operation, and if
the knob is adjusted so.as to show a white
spot in thiat position, the receiver’is ready
for use with a pick-up for the electrical
reproduction of gramophone records.

As is usually the practice, the receiver
will receive broadeast transmission on two
separate wavebands—namely, from 200-550
metres and from 1,000-2,000 metres. It
will be found possible, however, to pick up
wavelengths on the higher band down to
roughly 830 metres, and,
cansequently, transmissions
of weather forecasts fromn
Heston Airport. I

The mam tuning scale
consists of an illuminated
dial calibrated in wave-
lengths and bearing in red
letters, in their respective
positions, . the principal
B.B.C. Regional and National
stations. This system was
found to facilitate greatly
the finding of these broad-
casts, and, with but slight
variations, the scale is fairly
accurately marked.

The newly-developed pre-
sclector-tuning cireuit, which
has. been adopted in the
Ultra models, ensures very
sharp reception, and the slow
movement of the condensers
proved an advantage when
necessity - called “for the
separation of neighbouring
transmissions. The overalk
selectivity and sensitivity of
the set was very good, and,
with & judicious use of the
volume control, many of
the foreign programmes were
tuned in clearly and at good
loud-speaker strength.

CALIBRATION CHART OF SET
':'_.__: DIRL SETTINGS
= oo iR e
== IR
= oo
=3 [
= b
g Soo It
e
= 1700
i)
400 L s
P TH e
i [
|
300 y H }?
Tested
Y
JACE
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In the course of one evening, and working
with a relatively short outdoor aerial
(40 feet including lead in), some forty
transmissions were logged, including broad-
casts from Konigsberg (217 m.), Lodz
(235 m.), Lille, PTT., Limoges, Bordeaux- -
Lafayette, Goeteborg, Lvov, Sottens, Paris
PTT, Budapest, Wilno, etc. ; in fact, many
transmissions not regularly received with
the average three-valve set. Such stations
as Huizen, Radio-Paris, Daventry National,
Motala, Kalundborg and Oslo in the long-
wave band were heard at full loud-speaker
strength. There was some difficulty in
separating Eiffel Tower from Warsaw and
Konigswusterhausen from Radio-Paris,
but this fault did not lie with the receiver.

On the medium or short-wave band,
selectivity was at its best,and whilst the
London National station was operating
programmes were clearly received from
Trieste, Gleiwitz, and Turin ; North National,
Hilversum, and Bordeaux-Lafayette could
be easily separated, and Brussels No. 2 and
Strasbourg were picked up whilst London
Regional was on the air. Generally speak-
ing, the performance of the Ultra receiver
was highly satisfactory.

Provision has been made for the con-

nection of an external loud-speaker, as
well as for a gramophone pick-up. In the
latter case, although it would be advisable
to use an external potentiometer volume
control, a test” was made without any
decrease in the input to the receiver, and
reproduction, although at a degree of
volume sufficient to fill a very large room.
was ' remarkably pure and free from dis-
tortion.
" The moving-coil speaker incorporated in
the Ultra ¢ Tiger *’ gives you the advantage
of high quality with a good range of tonal
frequencies ; therc was-no trace of hum
and, provided volumme was not pushed to
the ~extreme, no unpleasant resonance.
Speech was crisp and lifelike even when
recourse was made.to additional strength
for the reception of the more distant trans-
missions. The 1933 *‘ Tiger ” is distinctly
an attractive three-valver in many respects,
and the price of £18 18s. 0d. (including
royalties) for either the D.C. or A.C. model
i8"a reasonable one. The set may be
relied upon to’ give vou, even during day-
light hours, alternative programmes from a
number of British and foreign stations, and
is well worthy of recommendation.
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Super-Selectivity

and Sensitivity
for the

‘BlJOU°

When you build the ¢Bijou’ Three you are
assured of selectivity and sensitivity far
above the average obtained from a Det.-2
L.F. circuit. It incorporates the wonderful
Ready Radio Dual Range Coil Unit, fitted
with four-in-one control, which acts as
combined on-off switch, wave-change
switch, selectivity and volume control, thus
greatly simplifying wiring and construction.
Instructions are included with every unit,
From all radio dealers., Price

: .
AGAIN SPECIFIED! 10/6

All you need to convert your old set to the

fBijou’ Three is this wonderful coil unit REAEY RADIO S.G. CHOKE
| SPECIFIED for
THE “ARGUS”

A new H.F. Choke specially
des:gned for screened-grid
sets. “ Highly efficient sec-
tionalized windings. Self-
capacity, D.C. resistance
and losses are exceptionally
low for a choke of such high
inductance.

Its specification in a set of
so high a calibre as the
“ Argus”’ is sure proof of

its outstanding quality.

To: READY RADIO LTD. (BookEI%ep(.), Eastnor House, Blackh=ath,

Please send me FREE copy of the Kendall-Price 1s. Book of Prize Circuits.

1 enclosc 13d. stamp for postage. L
If you also require set of ten full-sized blue-prints enclose Is. in stamps

with this coupon,

Full details of how to use this
amazing Coil are contained in the
Kendall-Price Book. 36 pages
describing 10 wonderful circuits,
with photographs and diagrams,
published at 1/-.

POST COUPON NOW FOR
YOUR FREE COPY!

[y R L RS RRA: < ) ST B ST e e, e T

L e e Wy iy R S L B T T

:‘. - : Pros W Announccmcn! of Read%6Radxo Ltd., Eastnor House, Blackheath, S.E.3.  Telephone : Lee

massuny L L i SRV AEAS NIRRT RANINANEUSSIANEIRNNNRNANT Green 78 Tclcgmms Rcad:md Blackoil, Lon on.
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OMETHING a little off the beaten
track for the readers of PRACTICAL

WIRELESS ”” was the suggestion
madc to me by the Editor in connection
with the design of a three-valve receiver.
Furthermore, it had to be reasonable in
cost, usc batterv-fed valves, be casy for the
amateui to- build up, have no soldered
joints, be eflicient in its control of volume,
possess good quality reproduction, great
selectivity and., when completed and
housed in its-cabinet, be a receiver of which
the constructor could justly fecl proud.

This seemed rather a tall order, especially
as some of the rcquirements appear to be
conflicting ; for example, low cost and good
quality. However, I set about my task with
enthusiasm and for many hours was busy
with paper and pencil, and two or three alter-
native h‘ix‘s of circuits were finally placed

AT A

CREAT RAI\GE

i
. e b an o seil

on the *short l)st % The = Arrrus was
finally selected as being the one “that ful-
filled in the best 1)0351ble manner the
Leadings sct forth in the first paragraph.

caneey
3
M

i
CRTRTRP R

A plan vew of the completed receiver.

Highly Satisfactory Test Resulis

I have put the set through some very
careful and thorough tests under conditions
of reception which are bad—namely, within
five miles of Brookmans Park, and wusing
a purposely made imperfect aerial system,
and I am glad to say that the ‘‘ Argus * has

P LT T S

. NO BACKGROUND

emcrged unscathed. ' The combined efii-
ciency of the final choice of components
(listed. elsewhere) will be found of the
highest order, while the quality of repro-
duction should satisfy even fastidious
tastes. The set handles well and the real
purpose. of each of the panel controls is ac-
quired after only half an hour’s practice,
rovided the directions which are to follow
ater in the article are followed carefully.

Outstanding Features

Where does the * Argus” score when
compared with other three-valve sets which
have been described from time to time ?
In suggesting the features I will make no
attempt at giving them an order of merit
for personal tastes
differ so materially,
and where one reader
awards pride of place
to quality and is

four stations, another
shows leanings to-

number of stations
received) without
emphasizing quality.

First of all the
selectivity is ade-
quate to meet any
situation, except the
very abnormal. This
is backed up with
sufficient output
power to work & loud-
speaker_comfortably
in the average-sized
room from at least
eighteen  transmit-

-

ting stations. I am not in favour
of giving a list of stations which
have been reccived in one par-
ticular locality, for conditions of
reecption vary so enormously over
the British Isles that one single
list i3 apt to prove misleading.
One might almost say that it is a
handy rule to remember that the
nearer the listener is towards the
west the fewer the Continental

RCUS T+

The Wonder Set Employing Two S.C: and Pentode Valves, the
which will be Described i

ext Week’s 8:page ‘Photogravi

high-power broadeasting stations on both
the medium and long wave bands can be
reoelved with the ** Argus.”

" The quality of .the reproduction is really
excellent. = A specigl tone compensator,
about which I shall have more to say later,
is included, and the tone of any loud-
speaker can be adjusted very easily to suit
any individual preference.

The reaction control. once the correct

voltage for the appropriate H.T. lead has -

_ PLENTY OF POWER AND EASY TO BULD |

stations that will be heard, and
s the best reception is secured .from
stations located in a southerly directign,at
least that has been my experience.

Medlum and Long-wave Reception
As a fair basis on quite conservative
lines, it can be said that the majority of the

| been determmed is quite smooth in opera-
tion, while the inclusion of an H.F. volume
control, through the medium of a variable
l mu screened grid valve, indicates that
modern receiver practice has been followed.

Special Combination of Valves

So much then for generalities. Is there

Note the balanced arrangement.of the various controls.

1o e

CET TOGETHER THE RFOLLOWING COMPONENTS
FOR THE ARGCUS THREE.

One pair Tel_en twin matched One T.C.C. 1 mfd. Mans-

coils.

Four Eelex Wander Plugs,

content with three or’

wards quantity (i.e.,

One J.B. 2-gang .0005 mfd.
variable condenser.
One Lissen Hypernik 4-1
L.F. transformer, with
Lissen tone compensator.

One Ready Radio S.G. choke.

One Buaigin ‘Midget H.F. 8
choke.

One Polar 0095 mfd. “ Com-
pax ” condenser.

One Polm .0003 mfd: ‘‘ Com-
pax ” condenser.

One Lewcos 50,000 ohms
Potentiometer.

One T.C.C. .0003 mds. fixed
condenser, Type S.

Two T.C.C. .0001 mfd. fixed

One T.C.C. 2 mfd. Mans-
bridge condenser, Type
50.

condenser, Type:S... -

bridge Condenser, Type
50.

One T.C.C. .1 mfd. Mans-
bridge. Condenser, Type
No. 50.

One Graham Jarish 1 meg.
Ohmite ance.

One Bulgin “Spaghetti Re-
sistance, 3,000 ohms.

One Bulgin ghetti Re-
sistance, ohms.

Two Bulgin hetti Re-
sistances, 1 6,000 ohms
each.

One Ready Radio 3-point
switch.

Two Clix i 4-pin - chassis-

mounting valve-holders.
One Clix 5-pin  chassis
mounting valve-holder.
Six Eelex terminals, L.S.4,
L.S. — two pick-up,
aerial, earth.

G.B.—1, G.B.—2, G.B.
— 3, G.B.+.

One Belling Lee 7-way bat-
tery cord, with terminals,
marked H.T.4-, H.T.
+1, H.T.4-2, H.T.43,
H.T.—,L.T.+, L.T. —.

Two Coils, Lewcos Glazite,

connecting wire.

¥.B. Senior
4-pole balanced armature
speaker in oak cabinet.

One

Three Cossor Valves, 230
V.8.G., 220 S.G., 230
H.P.T.

One Ediswan 120 v. H.T.
Battery.

One Ediswan 9 v. H.T. Ba:-
tery.

One Ediswan 2v." L.T.. Ac-
cumutiator,

One Tin Filt for Earth

(Graham Farish).

-iremi

Modet !

e arg

|

3
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Constructionof
ire Supplement .

any. novelty ap-
peal ? | Yes! and
this arises from the
fact that no three
electrode valves aro
used at allf The
first stage is a high
frequency amplifier
using a screened
grid valve of the
variable mu type.
In the second stage
we have a screened
grid valve functioning as a detector with
the reaction fed from the screeming grid;
while for the third or output stage a
pentode valve has been employed.

From these preliminary remarks theé
reader can judge for himself that the
‘““Argus ” is a- set meriting the closest
attention. Nothing has been left to chance,

every detail has received careful considera-.

tion, and all that is now necessary is for
readers to duplicate the results I have
obtained.

prup—

TONE CONTROL

4 o b g,
PR

Without unduly anticipating “the Con-
structional Notes to be published next week,
it may be briefly stated that no difficultics
will be found, and that by proceeding in the
manner described in those notes, the work
will be found intensely interesting. The
photographs on this page show how the
receiver is built up in a chassis-form, no
difficalt metal work being employed.
Ordinary ply-wood fully meets our require-
ments, and enables the Home Constructor
with very few tools to make a neat piece of
apparatus. 1

For the purposes of the photographs, it
was thought desirable to show the method

of mounting the L.F. Transformer and its’

associated Tone Control Unit. Therefore
a fixed condenser and Spaghetti resistance
have bheen removed from the side of the
baseboard nearest thesc components. Their
position and wiring are, of course, clearly
shown in the Wiring Diagram to
be given next week.

I have already stated thai tha
receiver is simple to
build and that there are
no soldered connections.
This is, of course, a
feature which will ap-
peal to the amateur
who is not very adept
at soldering, and with
the compo-
nents speci-
fied, a sound
joint is just as
easily’ made

> by -means of
the- terminals
fitted. As is
the case with

The complete receiver in “its handsome
cabinet. %

all home-constructed * receivers, it is
absolytely._ essential to adhere rigidly to
the published specification and construc-
‘tional details “if you' wish to duplicate
the receiver. Little differences in com-
ponents—which may have the same rating
—may ‘'make all the difference be-
- tween stability and instability. Do not,
therefore, be tempted to fit some odd
component which you may have in hand, in
place of one given in the Components List.
Many queries are received by the Queries
Department after the publication of a
receiver, asking whether such-and-such a
valve may be substituted for one used in
the original receiver. It may therefore be
stated, herc and now, that such substitutes
are not recommended. No departure
should be made from any of the details—
cven if you are an ‘ advanced ™ experi-
menter you may make some little alteration
which will mar the working of the set—and
this injunetion applies not only to the Argus,
but to all the sets described in theso
pages.

Y
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Well, sufficient has now been written to
give some idea of the Argus, and all that
remains to be done is to start getting to-
gether the components as listed on these
pages and then you will be in a position to
go right ahead next week with the actual
constructional work.

WATCH FOR NEXT WEEK'S ISSUB.

This photograph gives an idea of the exiremely neat lay-out.
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THE SPEAKER SPEAKS

THE PUSH-PULL CIRCUIT
By F. W. LANCHESTER,

LL.D., F.R.S., M.Inst.C.E.

D | M| G | A YD rj

HE push-pull circuit is best described
by aid of the usual diagram. Here
it will be seen that the coupling

of the penultimate stage is by transformer,
the secondary of which feeds the grids of
two power valves Gl and G2 in opposite
phase, i.e., when the one swings positive,
the other is negative. The centre of the
said secondary is tapped and goes to earth
via the grid bias battery B, which supplies
the required bias to both Gl and G2
alike. The anodes of the two power valves
Al and A2 connect to the
terminals of the primary of
the O.P. transformer respec-
tively,and the H.T. issupplied
by way of a centre tapping
T. The secondary of the
0.P. transformer is arranged
in the usual manner, and
couples to the speaker circuit
(13 L'S") "
Advantages

Derived from-

Secondly, since one of the power valves
is taking more H.T. current when the other
takes less, the draft on the H.T. battery
is almost constant instead of flowing in
waves or jerks, hence the main cause of
‘“ motor-boating ” is disposed of, and the
need for de-coupling is far less urgent.

Thirdly, distortion, due to the curvature
of the valve characteristic, is very greatly
reduced ; the valves being in opposite
phase has for its result that the two eurves
mutually correct one another, and

AF.5¢C

Push-pull

Firstly, it may be noted
that the constant component
of the H.T. current is divided :
and flows equally and in opposite directions
round the two halves of the O.P. primary
winding. It consequently hasg little or
no effect as inducing magnetisation in the
core ; that is to say, there is no constant
magnetising current, and the transformer
core is normally without field. Under
these conditions the effective inductance
is higher, commonly about double or
treble what it would be in a transformer
carrying the H.T. current in the ordinary
manner. This results in the bass, or low
frequencies, being more fully transmitted.

HT+

Circuit explaining Mr. Lanchester's article

on the push-pull

cireuit.

“octave contamination ” is disposed of
and certain other forms of distortion that
go with it.

Fourthly, conseguent upon the fore-
going. the valve swing that may be usefully
employed is copsiderably increased, and
two valves coupled in push.pull'will give
far more output than the same two valves
mounted in parallel. This has been
variougly assessed at two or two and a half
times ‘as much. In other words, the
conversion of a set to push.pull and the
addition of one valve (duplicate of the

November 5th, 1932

power valve) is, so far as undistorted
output is concerned, equivalent tc

adding three or four valves instead of one

valve.

With all these advantages, it is amazing
that the push-pull system has not become
almost universal, at least on sets with any
pretensions to quality and efficiency.
From a purely economic point of view, the
greater output from a given expenditure
in valves, the better service from a given
output transformer, and the elimination of
the prime cause of motor-boating, far more
than justify the additional expenditure
in the push-pull inter-valve transformer,
and the trifling expenditure in other direc-
tions. Possibly the current belief that
the choke-filter output circuit is in some
way better than an output transformer
(an entire fallacy in our opinion and
experience) is in part responsible ; perhaps
it is the view that the push-pull system

is something that comes under the head of '

unnecessary complication that. holds
back ; though how this can be is a mystery,
when most home-made sets look as if the
owner had bought the bankrupt stock of a

wireless dealer and tried to use a sample

of everything in his lay-out. Probably

the real reason is that the overwhelming -

advantages enumerated above are not
realised by the general public. and those
who design or “ shake together” sets for
the market are too shortsighted to make
use of transformers bearing a trade
name. Whatever the reason may be,
we are wholehearted in recommending
push-pull to all who would strive after
the best radio reception, musical or other-

wise.. We know that a good speaker will

only do itself justice on a good set; thatis
why we. are intercsted. We want . every
user of a Moving Coil Speaker to have a
set worthy of it.

Furthermore, when designing or laying
out a set or gramophone amplifier, whether
push-pull or otherwise, a milliameter in the
power circuit should be regarded - as an
essential. Men who negleet this simple
expedient ought to be’ as rare as is the
mariner who puts to sea without log or
compass,

Filament Control i K.F. Valves
QO obtain the best results from a
set employing a high-frequency
stage, every H.F. valve should have
its filament temperature under control.
This is easily effected by means of a small
variable resistance, which should be con-
nected in the positive filament lead. It
will be understood that if this is connected
in. the negative lead the control would be
extended to H.T. and G.B. as well, and would
adversely influence the functioning of the
circuit.
Reaction and Oscillation
T HE successful working of many sets
depends largely on the reaction circuit,
especially in the case of sets having a
screen-grid stage. Therefore, to obtain maxi-
mum results it is necessary to arrange the
reaction circuit so that the reaction shall be
as smooth as possible. For the best results
the circuit must be capable of oscillating
very gently, and it is essential that there
shall be no back-lash. That is, the circuit
must just stop oscillating, when reducing
reaction, with the control in the exact
position where the circuit was just about to
oscillate when increasing reaction.
Sometimes the grid-leak must be taken
from the grid -to a point upon a poten-

= : ey
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tiometer joined across the filament battery.
A lot of time can be spent in making the
reaction circuit right and the improvement
in the result is worth having, for it.is cer-
tain that a station may be heard well with a
set having a good reaction and hardly at all
when the reaction circuit is poor.

Anode-bend Detection
NODE-BEND detection is used by
many amateurs, despite thefact that
the ordinary grid-leak detector arrange-
ment can now be operated in'such a way as
to involve really very little distortion. One
reason of the preference for the anode-bend
system is that since the grid is negatively
biased, so that there is no grid current
flowing through the tuning coil in the grid
circuit of the detector, the damping of the
grid is avoided.
The effect of this is to improve selectivity,
and this, in some cases, may make all the

difference to the ability of the set to cut ont |

unwanted stations.
When using -the- anode-bend detector a

‘is well soldered.

fairly high impedance should be used in the
anode circuit. Incidentally, if the resistance-
feed method is used, it is often quite satis-
factory to use an L.F. transformer of only
comparatively low primary impedance,
operating with an anode-bend detector.

For Awkward Places
FOR starting a screw in an awkward
corner, a good dodge is to place a
small piece of adhesive tape over the end
of the screwdriver and wedge it into the
slot in the head of the screw. This will
keep the screw attached to the serewdriver
until it has got a start.—F. WiLkix (Brid-
lington).

An Efficient Earth

'OR the past twelve months I have been
using the following earth system with
extremely satisfactory results. A copper
canister is filled with salt and bits of copper
wire and foil. The end of the aerial wire
Passes through a hole in the lid, to which it
This arrangement makes
a very damp and efficient earth. -Instead
of the canister, a large cocoa’ tin can be used,
but this, of course, would not- last so long
as a copper container.—H.. CAseE (St.
Helens):

it
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increase their power also, when the selec-
tivity problem again became acute. In
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- a loose-coupler” unit using
a plug-in coil.
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Selectivity with Plug-in Coils

N spite of the many changes in coil types
l during the-last few ycars I have stuck
to my ordinary plug-in ones since I
first began to use them over cight years
ago. Nevertheless, from time to time, I
have experimented with various dual-
wave tuners, but have never found them so
fully satisfactory as thc others. Their
chief drawback has been imperfect reaction.
They never seem to be efficient on both
wavebands.

The real trouble, however, with the plug-
in coils began when the B.B.C. inaugurated
the Regional scheme, and increased the

ower of the stations. Selectivity then

came a pressing problem. In the end,
I adopted the B.B.C. advice of a loose-
coupler unit. 1 soon had this made up,
and found when it was linked up to the
receiver that it improved matters con-
siderably. The scheme adopted is shown
in Fig. I. This satisfied me for a long time,

until, in short, foreign stations began to

despair I once more went in for a selective
dual-wave tuner, but was again let down
on the score of reaction. Moreover, I could
not get the same number of stations
that 1 could with my plug-in coils. I
again began cxperimenting, and eventually
evolved the following scheme with very
satisfactory results. It is shown, dia-
granunatically, in Fig. 2, and is a modifica-
tion of my original loose-coupler. As you
will see, I did away with the small capacity
coupling condenser, and inserted, in its
place, a non-inductive resistance of 100,000
ohms. This is in the form of a grid-leak,
and is held in s grid-leak holder. In the
aerial lead, and fixed on the panel to the
left of the tuning condenser, I introduced
a .0003 solid dielectric variable condenser.
The aerial is taken to the moving vanes,
and the fixed vanes go to the coil. This
arrangement is really a form of band pass,
and provides a sharpness of tuning that is
far superior to the original loose coupler.
I found it possible to entirely cut out the
powerful local station by adjusting the
series aerial condenser, but, of course, this
cut out other stations also. The thing to
‘do_{and it is simple enough) is to adjust

= coupler arrangement showing :
the additional high resistance.

Y e Lt

! _Fig. 2.—A modified loose- i
t

this condenser until the local station ¢omes
in at just sufficient volume at the usual
setting of the tuning condenser on the set,
with, of course, a suitable corresponding
setting of the tuning condenser in the
coupler. You will then find, as both
dials are moved togcther (either up or down),
that the loeal will quickly disappear, and
you will be ablc to tune in other stations
free of interference. Take careful note of
the dial readings when you have found a
new station, and then you will be able to
tune them in again when wanted without
further troublc. The first night I tried out
my new arrangement I logged twenty-two
stations on the medium waveband, free of
all interference, and I have logged others
since, which is not bad at all for what
would now perhaps be considered as an
old-fashioned set. The coils in my receiver
are No. 60 aerial, No. 50 reaction. The
coil in the loose coupler is a No. 50. The
whole unit can be made up for well under
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CHOOSING A MoperN VALVE—3

The idea of grid bias is largely to fix the
valve so that it is working on a straight
part of the curve, and obviously in the
valve in quedtion the best bias for 125
anode volts would be 14, while 2 might be
the best compromise between efficiency and

H

ANODE CURRENT IN' MILLIAMPE RES

(7]

/

N
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= GRID VOUTS ==
Fig. 4.— A curve of a typical battery valve.

economy. When using this valve as an
ordinary leaky-grid detector the question
of bias does not arise, as none is applied
except a fraction of a volt automatically
brought about by the grid leak, therefore
it is only necessary to note, on the curve,
where the anode voltage line hits the
anode current scale. A glance at Fig. 4
will show that for 75 volts it is 1§, for 100
3}, for 125 it is 5 ; the value for 150 is off
the “ map,” as it will never be used under
this condition. It is not usual to wuse
more than 100 volts high tension on a
detector ; generally speaking this value
will give the best results on the local and
a voltage sometimes as low as 25 on very
weak stations, so a eompromise will have
to be found, possibly 75. This anode
voltage on the valve, shown at Fig. 4, will
only bring about an anode current of 1§
milliamps, which . will upset any but the
smallest transformers. While on the subject
of detector valves, it is time that the old
idea of .0003 mfds. for a grid condenser
is buried, as .0001 is adequate from a
detection point of view, and will slightly
increase the selectivity by relieving the
tuned circuit from the effects of the
detector, to some extent.

The Low Frequency Stage
It is seldom possible or desirable to use
a separate L.F. stage with a mains set,
owing to the terrific amplification of the
valves, but it is still used to some extent
in battery sets. The choice is governed by
several foctors that are common with the
deteetor valve regarding the transformer
limits, but the question of the valve's
capability to handle the grid swing is of
. paramount importance. If the set is used
on the local station within about 40 miles,
an L.F. type of valve should be used, but
if an inefficient aerial is employed or the
set is, say, at Penzance, an H.F. type, or
even an H.L. type, can be used and
advantage can be taken of the higher
amplification factor,
The selection of a power valve should
be governed by the purpose that it has to
fulfil; the power valve is required to

PERCY RAY Concludes his

Interesting and Informative

Notes Concerning the Valves
of To-day.

- ) G | D (N
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handle the signal, much amplified by the

| preceding valve or valves, and to hand it

to the loud-speaker in the same form that
it was accepted, i.e., without distorting it.
Distortion in the power-valve stage is
caused by the inability of the output valve
to handle the volume required from it. It
is a fallacy that a super-power valve is
louder than an ordinary power valve ; this
is true when working on the local, but not
80 when tuning in a weak foreign station.

1 The average power valve having an impe-

dance of about 4,000 ohms is suitable for
use in the output stage of sets working
with ordinary reed or balanced armature
loud-speakers. It will give volume and
quality that will please all those who have

-] not, heard better, and take only about 5 8

milliamps ; thesc valves usually have a
slope of about 2. Beware of small power
valves having a slope of about 3.5 to 4 if
the receiver already gives good volume.
These valves have a special duty to per-
form. They have no more output than the
valves with the lower slope, but arc more
sensitive, consequently they should be used
when volume is poor to make it louder.

The Power-Valve .
When really generous volume is required,
the output valve must have a high value of
undistorted output, with, if possible, a
high slope. The average super-power valve
of good design, having an impedance of
not more than about 1,700 ohms, meets
these requirements, but the anode current
is high and a standard capacity H.T.
battery will go to pieces in a few weeks.
When using this type of valve, consult the
data slip given with the valve and make
sure that the H.T. battery is capable of
giving the output for all the valves in the
set. There is a mad race among valve
manufacturers to top the record of slope,
and in mains valves figures are attained to-
day that would have been considered
ridiculous if suggested eighteen months
ago. While congratulating the manu-
facturer who happens to hold the record at
the moment, it 18 questionable whether the
constructor would not be happier with a
somewhat less exciting figure and a little
more margin to play with ; this is, however,
a matter of opinion. Sometimes a big
directly-heated valve is used in the output
stage of a mains set, and has much to be
said in its favour provided it has a heavy
filament current and is designed for the
purpose : the use of 4-volt battery valves
for this purposc is not to be recommended.

Pentodes

The pentode valve is designed as an
alternative output valve ; it is already in
very wide use, but would be in almost

-general use if it was not so maltreated.
I The advantages of this type of valve are

seldom appreciated unless a corrector
oircuit is used to rectify the unsuitability
of the average loud-speaker for use with
this valve.

This circuit is very simple and is shown
at Fig. 5. It consists of a small fixed
condenser of .015 or so in series with a
fixed resistance of 20,000 ohms, connected
from L.S. plus to L.S. minus. The value
quoted is average, and will vary with
different types of speakers. It is useful to
use a variable resistance of 30,000 instead
of the fixed one, so that tone control.is
provided capable of ‘‘ knocking off” a
heterodyne whistle. The large mains pen-
todes of to-day, such as the Cossor
MP/Pen and P.T. 41B, the Mullard
PM 24a, PM 24b, PM 24c, and PM 24d,
and the Mazda AC/Pen, to say nothing of
the several types of Osram and Marconi,
arc_all capable of giving magnificent
quality and full volume.

The Engineering Side of Valve Development

The mechanical construction of a modern
valvg i8 little short of a miracle, and the
various systems used to lock and interlock
the many elements together are great
credit to the ingenuity of that small band
of scientists that design the world’s valves.
Naturally the various members are in
competition, but they are grouped in the

> H.T4

Fig. 5.—A peniode circuit,

imagination by the smallness of their
numbers, and the rate with which they
hur] new and confusing types of valves at
the long-suffering listening public. Prob-
ably the dream of a standardisation of
British valves, such as is in force in
America, is about as near to reality as the
wonderful invention to do away with
valves altogether that regularly appears in
the sensational (but dare we suggest) ill-
informed columns of certain lay publica-
tions. ‘
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EGOHMS, Mﬂhamps, Microhenries

! and Watts. These, and others
g of a similar ‘ forcign >’ look are
§ some of the terms which occur practically
: every week in the wireless articles in thm
: book, and from the number of queries
i received from readers, it is quite obvious

i that they are not understood. When the
i various parts of the words are separated

and explained, however, you will find
i that these expressions are no more

j difficult to undcrstand than ordinary
: pounds, shillings and pence. The first
: thing to e\pla,m is, of course, the prefixes
—that is, the first part of the word,
and you will find that there are only four
of these to be learnt and that they are
easily identified. Set out in a table, they
! divide into two classes:

KILO=—0One thousand.

MILLI—=One thousand?k.

MEG=0ne million.

MICRO=O0ne millionth.

You see, therefore, that two of these
terms mean quantities greater than the
word to which they are joined, whilst
the other two mean quantities smaller
then the principal. For instance,
MEGohm means one million ohms, and
MICRO obhm means one millionth of
an ohm.

The Decimals

It will be clear now that the terms
which refer to smaller values (that is,
milli and micro) will be best expressed
as decimal fractions of the units to which
they are prefixed. We therefore have
the fraction .001 watts to represent one
milliwatt; or 1,000 cycles to represent
one lulocycle, or 1,000,000 ohms to
represent one megohm Now that the
prefixes have been explamed it should
only he necessary to give ‘the meanings
of the various umits used in wireless
measurements to complete this descrip-
tion of the various terms met with in
ordinary wireless practice.

" Units of Measurement

The unit of resistance is the OHM.
This is the amount of resistance which
will permit a pressure of one volt to pass
one ampere. This description brings
in two other terms, or units, and therefore
these will be dealt with next.  The
unit of electrical pressure is the VOLT.
By changing round the description given
above we can see that one volt is the

e 1ea ) 0
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through a resistance of one ohm. The
g unit of current flow is the AMPERE.
‘Themtwo previous descriptions now make
it clear that an ampere (or as it is more
commonly called, an amp.) is the current
driven through onc ochm by one volt.
These three terms arc the three funda-
! mental electrical units, and, in view of

REST=

pressure required to drive one ampere :

{  SOME TERMS
: EXPLAINED

This special beginner's supplement has
been introduced in response to a general

request from hundreds of readers who
have only just commenced to take
an inlerest in wireless construction, In

it we propose to explain, week by week,

in very simple language, facts about the

various asbccls of the practical side of
wireless. To the many thousands who
canno! ye! undersland the circuils or lerms
used in conneclion with wireless we extend
a cordial helping hand.

their relationship, it is always possible
to find the value of one of the terms if
the remaining two are known. This gives
us the famous Ohms Law, which, as has

Wireless Shorthand-2

The beginner in wirelcss soon encounters difficulty
in readmg the mystic symbols which the set destgnzr
uses in combination to form the circuit. The circuit

consists of a number of conventional signs linked
together. and this short series of pictorial diagrams
will enable the beginner to recognise what they mean.
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already been pointed out in these pages,
is) given by the equation I=} which
means, to find the current you must
divide the voltage by the resistance.
If you work out two or three small sums
on these lines, you will soon appreciate
the relation between these values, and will
also find how simple it all becomes.

Some ‘Other Terms -
There are some other units used in

wireless practice which it is necessary

to_explain to the uninitiated, and the
principal onc is the HENRY. This is
the umit of inductance, and to make
this quite clear it would, perhaps, be as
well to cxplain what ‘ inductance ” is.
If a length of wire is wound in the form
of a spiral, or coil, the passage of a current
through that coil will set up a field of
magnetic influence around the coil, and
this field will act on the coil in a peculiar
manner. As soon as a current commences
to pass through the coil the magnetic
field will attempt to prevent the current
flow, and directly the current ceases to
flow there will be a similar retarding
cffect. This reluetance, or hesitation, at
the change of value of a current through
a coil is measurable, and the valuc of
the inductance which will retard a
change so that it takes onesecond for one
volt to raise the current by one amp. is a
HED You will have no doubt
observed that L.F. chokes, and the
primary windings of L.F. transformers
are rated in hem'ies, and that tuning

! coils are rated in micro-henries.

When a current is flowing through a
circuit a certain amount of power is
exerted, or dissipated. This is measured

in watts, and one WATT is the power
exerted by one amp. flowing through one
ohm under a pressurc of one volt. This

again gives us a three-sided equation
from which, knowing two figures, the
third ean be worked out. In other words,
if we know the current flowing, and the
voltage applied, the product of these two
values will give us the wattage. It might,
perhaps, be pointed out here that 746
watts arc equivalent to one horse-power.

The principal electrical terms have now

i been explained, and if you work out two

or three examples from the data given
above you should soon grasp the re-

! lationship between the different terms,

and you will find that the knowledge so
gained is extremely useful in under-

i standing the ratings of components.

Later on it is proposed to develop t hese

* explanations by giving worked examples *

and illustrations. In the meantime, any
reader who is not quite clear as to the
meaning of terms not covered in this
short article, should address a letter to
the Editor.
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Compare the

- CaAN You Reap A Circult
DIAGRAM?

diagram below with

the perspective on the next page.

This week we are reproducing a circuit diagram of a typical three-valve receiver, together with a
special perspective sketch of the receiver itself showing exactly to what part each symbol refers.
We believe this is the first time anything of the kind has been given in a radio journal, and venture to
suggest it will help countless non-technical readers to a clearer understanding of the * shorthand ” of
wireless. Every component or wire represented in the circuit diagram is lettered or numbered, and by
simply referring to the same letter or number on the perspective view you can see just what that

HEN you look at a circuit dia-
gram such as the one in Fig.
1 on this page, does it con-
vey anything to you, or is it so much
Greek ? Do you know that every line in
it irefers to some particular part of a
wireless set ? 7
Tt is for those readers who are hazy on
the point that I have had the two dia-
grams shown here specially prepared.
As you see, Fig. 1 is a conventional circuit
diagram with certain letters and numbers
added. Fig. 2, on the other hand, is a
perspective drawing showing how a
receiver following the circuit of Fig. 1
would be made up. The letters and
numbers appearing on the circuit diagram
are repeated on the receiver, and show
clearly to what component each

particular part looks like in reality.

was the Editor who suggested the use of
a perspective drawing of a typical receiver
as providing the next best thing. This
idea I worked out fully with the results
shown in Figs. 1 and 2. The circuit used
i8 the popular three-valve arrangement,
consisting of a screen-grid valve, a
detector valve, and a pentode-amplifier
valve, while the lay-out is conventional
in every respect. Of course, I realize
that there are other circuits than this,
and also that there are a number of com-
ponents to be met with in modern receivers
which are not represented here. This is
unavoidable, but I think you will find
that at least one type (in some cases there
arc more than one) of each of the more
important components is included, and

What the Diagrams Show
Before you study them in detail T want
to make it quite clear what the two
diagrams are intended to show, and also
point out the things you must not expect
from them. First and foremost they show
you what each symbol on the circuit
diagram represents in the actual set.
Secondly, by means of numbers every
connecting line on the circuit can be
identified with its equivalent wire, where
there is one, on the perspective drawing.
Lastly, by showing every wire and every
component there is no part of the set
left to your imagination apart from the
accessories. The connections to thesc,
however, are clearly indicated.
What I cannot profess to show you
with the aid of these

—O HY.+1 : :
symbol rofers. diagrams is the func-
@ B, @ 5prea tion of the various

Why an Actual Set was Used as an components, or their
Explanatory Model values. These are

s % . rather outside our
«Jou may ask, resent scope, and if
 Why show a draw- B attempted to in-
ing of a particular clude them it would
receiver ?  Why not ® only tend to confuse
explain the various o 4 @ @ f matters. If, how-
symbols by means of ; ever, vou particular-
a kind of glossary ? @ @ ly wish to know the
Well, the answer is Q L/ - value of some part
that a glossary does | = 2 by or other, you can al-
not go far emough. - ; |0} ways refer to any
1t does not show you (g 5|, — @ N7 / similar circuit shown
the relation of eaeh 3 & ® b in the pages of Prac-
part. It merely tells @.. TICAL WIRELESS, or
you that such and =), nz- You can send the
such a sign stands @ - @ '@ 06.8.~ i:oupon on the
for a condenser, or s 0G.8.+ Queries and Enguir-
that another repre- 2.4 y. b ‘ A =0 L7~ ies page and send it
sents a tuning coil, | © ] 13 ® to the Editor
and so on, with the ] 1] ;
result that you are e v \501..1.4
left with a whole lot ®© & & Valves Removed for
of isolated facts. Fig. \.—Three-valve circuit. : Clarity

These facts in them-

selves are usually quite uninteresting,
and are often forgotten as soon as
they are learned. I suggest that what the
reader wants to know when he sees a

particular circuit is what it all means in

terms of an actual set;: not only what
component each symbol represents, but
also how it is placed and what it looks
like in relation to the other parts of the
set.

The Editor’s Idea

- No doubt the ideal method would be
to have the completed receiver in front of
you, together with the circuit diagram,
and get someone to carefully explain the
relation between the two. Thisis, of course.
impossible in all but exceptional cases. It

| that practically all the symbols used in
radio are to be found in the circuit
diagram. There is one sign, howerver,
which you may come across, but which
is not shown here. It is the symbol for a
battery. - This i§ very similar to that
used for a fixed condenser (of which
several are shown), but instead of c¢on-
sisting of two thick lines of equal size like
the condenser sign, it is made up of one
long thin line and vne short thick one.
The long one represents the positive pole
of the battery, and the short one the
negative. For a series of cells the sign is
usually repeated thus : long, short, long,
short, etc., or one long and short stroke may
be- used each end, and the intermediate
cells represented by a seriesof dots . ...,

When you look inside a modern wireless
receiver probably the first things that
strike your eye are the valves, with their
shining glass or -white. metal-coated
bulbs, and also the screens covering the
tuning coils, which look somewhat like
aluminium cocoa-tins. In the set illus-
trated here, however, it has been found
necessary for the sake of clarity to show
it with the valyes and coil covers removed.
I mention this because it may give the
set a somewhat unconventional appear-
ance in the eyes of those unaceustomed
to seeing the *‘ insides ”’ of a wireless re-
ceiver, and also because in the absence of
the valves thé indicating letters “F”
“M” and “S” are shown against the
valve holders.
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How to Use the Diagrams

Now suppose we wish to follow the
circuit diagram right through and identify
each part. Where shall we start ? Well,
as the signals enter a set via the aerial 1
think that is where we ought to begin
our investigations.

Look at the top left-hand corner of the
circuit diagram (Fig. 1). There you will
see a sign like a crow’s foot. This is the
universally accepted symbol for the
aerial. The aerial is joined to the aerial
terminal or binding screw on the bottom

right-hand corner of the set, as shown in

Fig. 2.

From the crow’s foot on Fig. 1 is a
line marked (1), leading to a symbol
consisting of two thick lines with an
arrow through them marked (A). If
you look for the same signs on Fig. 2
you will see that (1) refers to the wire from
the aerial terminal to a little oblong
affair with a knob on it, and that (A)
refers to the oblong thing itself. If you
don’t immediately recognize this latter

as what is known as a pre-set condenser, |

you will be able to find its name by refer-
ring to the key published with this article.

Returning to the circuit, you will see a
line marked (4) following from the pre-
set condenser to one of a group of three
curly-looking gadgets like springs. These
are marked (B). Now turn again to Fig. 2,
and you will see that (4) is a, wire from the
pre-set condenser to one of the two tuning
coils which I mentioned previously as

scparate windings. The top one tunes in
to the medium waves, the middle one in
this case i3 not used, and the bottom one
when joined to the top one by means
of the wavechange switch (E) tunes in
to the long waves. Thus you can always
see from the circuit diagram just how
many separate windings there are in a
tuning coil.

Perhaps 1 should explain that the small
numbers 1, 2, 3, 4, 5 and 6 round the base
of each tuning coil, and shown on Fig. 1
not in circles, are those used by the manu-
facturers to mark the terminals of the
coils, and have no connection with my
system of numbering the various con-
necting wires.

Lack of spacc prevents my going
through each part of the circuit with you
in detail, but you will see from what I
have shown so far how to ca: on.
There is one point which may puzzle you
and that is that there are several wires
marked (5). I will explain why this is.

Wires Connected to Earth

In the first place all these wires are
what we call at earth potential, in other
words they are all joined directly or
indirectly to the earth terminal of the
receiver. Now in the circuit diagram
a connection from a particular component
to earth is shown by a line connecting it
to the thick line or * bus bar ” lead, as it
is sometimes called, which runs right
across the diagram. This thick line

itself is represented as being joined to

earth at the extreme ileft-hand end by
the triangular group of parallel lines at
this point. Now this is purely diagram-
matical, and it may not be practicable or
convenient in building the sct to literally
connect a long thick wire to the carth
terminal and then join each component
that has to be ‘‘ earthed ” to it with a
separate wire. For instance, where two
components are situated close together it
simplifies the wiring if they are both
joined together with a short piece of wire
and then a second wire is taken from one
of them across to the earth terminal.
Electrically it amounts to much the same
thing, but the one is the theoretical
arrangement and the other the practical.
It is because these arrangements are not

‘always identical that some lines on the
circuit diagram have no wires exactly

corresponding to them in the actual sct.
In order therefore that there should be
no conflicting numbers I have numbered
all the earthed wires the same, namely (3).

There are also one or two other numbers
which occur more than once. In each

‘case you will find that it is where a

number of wires arc all joined together
or to the same point.

What an Arrow Stands For

In studying the circuit diagram: you
will notice in several cases an arrow
drawn through the symbol for a con-
denser. This means that it is variable
and the variation is usually carried out
by means of a knob or some such device.

being shown Whene ver
with their —\ you find
screens or this arrow
cans re- sign on a
?Ilgo)ved,f whitle circuit dia-
refers to gram it

the coil itself. always
! means that

Circuit  Dia- the partic-
.;;lram D’ql‘glls ular ftc%m-
ow Many ponent has
Windings in a variable
%V gollth. ) contrf(_)l. It

y this is may for in-

' showninFig.1 stance be
as three shown
separatc across the
“‘springs” @, symbol for
is because a coil or a
it con- valve. In
tains the case of
three variable

{(Continued at
foot of page
348)

SPEAKER

Fig. 2.—Pérspective layout of the circuil given by Fig. 1.
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-SPEAKER :

VARIOUS TYPES AND
THEIR PRINCIPLES—II

Concluded from page 281, October 29th issue

HEN the armature is drawn to
either side -by the signal
impulses it must travel in a true

horizontal direction, and the restoring

SPRING

ARMATURESY

Fig. 3.—
The inductor
dynamic /
sozaker. ooy g PIECES.
force in any direction is perfectly equal.
The result of this is the nearest approach
to the moving coil which has yet been
designed, and, consequently, the reproduc-

- tion is very faithful. This type of loud-

speaker should, therefore, be chosen for
multi-valve receivers designed for good-

. quality reproduction, where it is not

desirable to use a moving coil, either on
the ground of initial expense or running
costs.

Moving-coil Speaker

The moving-coil speaker is, of course,
the best type of speaker yet designed, and,
provided one of the best makes is obtained,
will give on a suitable receiver a reproduc-
tion practically identical withjthe original.
As will be seen from Fig. 4, at the point of
the ‘cone diaphragm a light ring of paper
or similar material is fixed, round which
is wound a coil of wire known as the
 speech winding.” A large metal cylinder,
having a central rod, known respectively

sounds.

as the * pot ”* and * pole-piece,” contains
a large winding which has to be connected
to some source of direct current. The
actual voltage depends on the design of
the speaker, and varies in most commercial
speakers from 4 volts to 150 volts.

The speech winding is supported in

a small gap surrounding the pole- cone,. VALVE.

piece, and this gap should be as
small as possible. Usually, it is round
about 4in. When the field is ‘‘ ex-
cited,” which means when the current
is applied to it, a magnetic field is
set up across the gap. The speech
coil is connected to the output valve
of the receiver, and when the signal
impulses flow through this speech
winding it vibrates, travelling in and
out of the gap. The edge of the cone
is supported in some way, either
by a ring of leather or rubber, and,
therefore, the cone makes a true
‘“ piston ” movement, resulting in a
faithful reproduction of the received
The only faults with this type
of speaker arise from faulty design, and
are : too heavy a speech-coil and cone;
resonance set up by the rubber or leather
fixing ring ; resonance due to the material
of which the cone is made, and one or
two other little points.

To get the very best from a moving-
coil speaker, a fairly strong =signal is
desirable, and, as it can give such a good
performmance, - the receiver should be
designed to give out a signal to justify
the use of such a speaker. Particular
care should be taken to look after the
lower notes in the musical sale, as these
can be dealt with so effectively by the
moving-coil speaker.

Matching the Impedance
No matter which type of speaker you

decide to use, there is one point which
applies tq, the correct employment of any
speaker, and that is, the impedance of
the speaker must be matched to the out-
put valve. This means that a certain

TO ouTPUT

TO BATTERY.,

T FIELD

WINDING .
Fig. 4—Diagram illustrating the principle of
the moving-coil loud-speaker.

valve will only give straight line reproduc-
tion with a certain impedance in its anode
c¢ircuit, and although valve manufacturers
give this impedance figure in the leaflets
accompanying their valves, unfortunately
loud-speaker manufacturers do not give
us_the impedance of their products.
Usually, only the D.C. resistance is given,
and this does not enable us correctly to
match up the speaker. There are on the
market, however, certain output matching
transformers which have various ratios,
and if you are keen on getting the best
from your set, one of these transformers or
matching units should be included in the
output circuit, and by adjusting it to
various values it is possible suitably to
match-ap the speaker. One final word.
As the speaker ean only reproduce what is
fed into it, the choice of circuit should
receive as much, or even more, care than
the choice of speaker.

Later articles will explain this matter
in greater detail.

Can You Read a Circuit Diagram ?

(Continued from page 347.)

condensers 1t is sometimes shown some-
what differently. Instead of putting an
arrow through the two thick lines, one of
the lines themselves is drawn curved with
an arrow head at one end. This is an
alternative method of representing the
same thing.

Keep the Diagrams for Reference

Finally I hope that these diagrams and
the accompanying explanation will be of
use to you in enabling you to understand
the “shorthand ” of radio. I suggest
you might care to cut out the diagrams
and the key table for future reference.
Incidentally the Editor will welcome any
‘comments you have to make regarding
them, and also suggestions for any
further features of this type.

KEY.
(A) “Pre-set” or Semi-fixed Condenser
(B) Dual Range Tuning Coil, Used as
Aerial Coil
(C) Aerial Tuning Condenser
(D). Fixed Condenser
(E) Three-point Wave-change Switch

(F) Screen-grid Valve

(G) H.F. Choke

(H) Fixed Condenser

(I) Dual Range Tuning Coil, used as
Intervalve Coil

(J) Tuning Condenser for_ Anode-grid
Circuit

(K) Fixed Condenser

(L) A Resistance, in this case the Grid-
leak

(M) Detector Valve

(N) Reaction Condenser

(O) Fixed Condenser

(P) H.F. Choke

(Q) L.F. Transformer

(R) A Resistance

(S) Pentode Power Valve

(T) “On-Off” Filament Switch

o

2 Tuning Condenser “ Atmospherics *’ i

ARIABLE condensers are so reliable
nowadays that one seldom expects

them to be the cause of trouble. But
they can be a nuisance, and many of the
crackles and artificial atmospherics that
are heard probably have their origin in

one of the tuning condensers. Crackles
{or, in other words, bad connections)
originating in a variable condenser are
generally only noticeable when the dial
is being turned, but this is not always the
case. When a condenser is wrong, the
fault can often be traced to a bad con-
nection between the spindle of the moving
vanes and corresponding terminal. If
the contact is a frictional one, the rubbing
surfaces may have become corroded by
damp or by the gas given off from an
accumulator, or the pressure between
them might be insufficient. In the
former case, the lower bush must be
removed and the surfaces well cleaned
with emery cloth, but in the latter it
might be necessary to dismantle the
condenser and increase the power of the
pressure-spring - by carefully bending it.
Sometimes the crackling is due to the
two sets of vanes touching at some point
as the dial is rotated. This can often
be detected by inspection, but, in case of
doubt, a definite test can be applied by
connecting the condenser in serics with a
grid-bias battery and loud-speaker. There
should be no click in the speaker as the
condenser dial is turned ; a click would
indicate a short-circuit.
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GUARANTEED

‘SONOTONE’

FOUR

KITS WITH FREE

CALIBRATOR

1 Lissen 2-gang shielded col! with & s.
17

combined filament switch = [
1 Utllity .0005-mfd. 2-gang varis

able condenser type W 312 o 19 6
1 Ready Radio .0005-mid. mtlon

condenser .. . 4]
1 SHovereign 0003—de pwwt

condenser . 1 8
1T.CC. 3 termlnnl type ooo‘*-mm.

fized condenser .. 2 4
1TCC, 0001 -mfd, ﬁxcd coudcnncr :

type 1
3 TCC. ‘Z-mld ﬁxed condenserq 116
1 Ready Radio S!nndanl ILI-'.

choke ve 16
1 Kinva Sereened H B Choke . 28
1 Ready Radio L.F. Trau:iormer

ratto 3-1 .. . 8 @
1 Benjamin Tr.msieeda. =0 . 11 ¢
4 4-pin valve holders | .. 20
1 R.L Audirad Output Choke 8 8
1 Lewcos 600 ohms spughetﬂ fixed

resistanee . 9
1 Lewcos 10, 000 ohms {spnghethl

fixed resistance .. 10
1 Colvern 25-ohms ﬁlnment rcsls-

tance FR .. 3 8
1 Sovereign 500, 000 ohms volume

control .. .. 14 6
1 100 m.a. fuse and holder 10
3 Belling Les terminal blocks .. 20
6 Belling lLec terminals (aerial,

earth, L.8.-L.8. 4, and 2 pickups) J IS
1 Belling Lec 5-way bam.cry cord. . 20
2 Colls Glazite s . ‘e 8
1 Permcol panel 14in.x 7in.

drilled to specification .. . 4 0
1 Baseboard 14in. x 10in. .. - 9
4 Mullard Valves : PM 13, HL 3,

PM1LF, I'M2 .. - 119 0
1 " 139 Table Model Cabinet in

Walout .. .. ™ . [}

€810 0

iKit No. 1

£512 6

(lcss valves and cabibet) or 12 monthly

payments of 10, G

KitNo.2 &£711 6

(with valves less cabipct) or 12 monthly

payments of 14.0

KitNo.2 £8100

(with valves and ecabinct) or 12 monthly

paymente of 15. 6

Kit No. 4

or 12 monthiy payments of 25, O,
Comblet

£13100

Kit of C 9 as fied,

with Valves, b

d: Walnut C lett:

Cabinet, Slemens Batteries, Oldham Accumu-
lator and Epoch A2 Dance Orchestra Moving

Coll Bpeaker,

SONOTONE AGOESSOR:ES

s.
1 Siemens 120 volt H. T. Battery = 13
1 Siemens 9-volt G.B. Battery .. 1
1 Oidbam 0.50 Accumulator .. 9
1 Epoch Twentleth Century Moving
Cotl SBpeaker Chassis . 0113
or in Epech Oak Cabinet -2 7
1 Filt. Earth.. . . -

MANUFACTURERS’

KITS

TESTED axo GUARANTEED
BY DIRECT RADIO

READY RADIO “303”

Model " A" (wnh Valves Cabinet and moving
coil speaker), £6-17-6 ; 12 mthly payments
f 13/6. Mudel "B A (Complete kit with
vfal\é% only), £3-10-0 ; 12 mthly payments

READY RADIO “ METEOR 5.G,3”

Model “ A’ (With Valves Cabinet and
moving-coil speaker), £8-1 -6] 12 mthly
payments of 17/-. Mode! " B™ (Complete
kit with valves onlY). 25-7-5. 12 m!hly
payments of 10/6.

TELSEN “ AJAX"” THREE KITS

Kit ! (lcss Valves and Cabine(), £3-l-6;
Deposit 10/-, mthly payments of 7/6.
Kit 2 (with Valves less Cabinet), £4-4-3;
Deposit 10/-, 1} mthly payments of 7/6,
Kit 3 (with Valves and Cabinet). £4-15-0 ;
Deposit 15/-, 11 mthly paymcn(s of 8/6.

TELSEN “JUPITER 3" KIT
Kit 1" (fess Valves and Cabinet), £3- 17 0;
Deposit 10/-, 10 mthly payments of 7/8.

it 2 (with Valves less Cpbmel £5-18-0 ;

Deposit 15/-, 11 mthly paymcnls of 10/6.
Kit 3 {with Valwes and Cabinet), 55-15-0 ;
Deposit 20/-, 11 mthly payments of 11/6,

NEW COSSOR MELODY MAKER

All Mains Kit No. 357, with Mains Valves,
Speaker and Handsome Console Cabinet,
£11.15-0 ; Deposit 25/, 11 mthly payments
of 21/-. Buttery Kit No 335, with new
high-efficiency valves. Speaker and Console
Cabinet, £7-17-6 ; Deposit 17/6, 11 mthly
payments of .

OSRAM THIRTY-THREE

Battery Kit with Cabinet and Valves, £3-9-0 ;
Deposit 20/-, 12 mthly payments of 15/-,

KENDALL-PRICE S.G.4

Complele Kit with ,Mullard Valves and
. 59/ Cabinet, £7-8-10; 12 mthly payments
of 14/~

KENDALL.PRICE A.C. MA]NS UNIT

Complete kit with Mullard Va‘ves, £6-12-2 ;
12 mthly payments of 1

KENDALL-PRICE S.G. 3 .

Complete Kit with Valves and Cabinet,
£6-12-3 ; 12 mthly payments of 12/6,

KENDALL-PRICE S.G.3 (A.C. MODEL)
Complete  Kit with Valves and Cabinet,
£16-8-7 ; 12 mthly payments of 30/-.
KENDALL-PRICE ALL-WAVE THREE
Complete Kit with Valves and Cabinet,
£4-17-3 ; 12 mthly payments of 9/-.
KENDALL-PRICE TWO
Complete Kit with Valves and Cabinet,
£3-7-6 ; 10 mthly payments of .
KENDALL-PRICE THREE
Complete Kit with Valves and Cabinet,
£4.3-2; 10 mthly payments_of 9/6.
KENDALL-PRICE “S.W.TWO ”’
Complete Kit with Valves and Cabinet,
£4-8-9; 10 mthly payments of 10/-.
KENDALL-PRICE S.W. ADAPTOR
Complete Kit with Valve and Cabinet, £2-19-5 ;
y payments of 7/6.
KENDALL-PRICE D.C. POWER UNIT
Cog;gle(c Kit, £3-17-6 ; 10 mthly payments of

R. FOR M, ¢ STATIONMASTER
Battery Model " A." with Table type Cabinet
and valves, £5-11-0: Deposit 15/-, 11
mthly payments of 10/-. Battery Model
‘B, with Console type Cabinet, Valves
and Celestion Speaker, £7-10-0; Deposit
26/-, 11 mthly payments of 13/-. €
Model *C.,” with walnut Console Cabinet,
Mains Valves and Magnavox Movmg-Conl
Speaker, £14-0-0 ; Deposit 35/-, {1 mthly
payments of 25/-. AC. Model “D."
Chassis only with Mains Valves, £10-0-0 ;
Deposit 30}:, 11 mthly payments of 18'6

DOLPHIN STRAIGHT THREE

KIT No. 1. (less valves and cabinet)
£2:13:0 10 monthly payments of 6/-
KIT No. 2 (with valves, less cahinet)
£3:15:9 12 monthly payments of 7/-
KIT No. 3 (with valves and cabinet)
£4:16:9 12 monthly payments of 9/~

KIT No. 4 (with valves, cabinet, batteries,
R. & A. type 50 loud-speaker, aerial
and earth), £6 : 19 : 3 12 monthly
paymznts of 13/~

FREE CALIBRATOR WITH ALL KITS

Every “Practical Wireless”

gadget that identifies Foreign Stations by name,

enthusiast must have a Calibrator, the new

Amazingly simple. to

use, it trebles the entertainment value of any Receiver. No set is complete
without it.

THAT IS WHY WE GIVE ONE ABSOLUTELY FREE
WITH EVERY DIRECT RADIO KIT.

To:

I enclose
for which sb)

ADDRESS.....

1 will pay on delivery
I enclose first deposit.of

P R T P S T Y

Du‘ect Radio Ltd., 159, Borough ngh Street, London Brxdge, S E 1.

Please dispatch to me at once the following goods +scu..

B O e R T RN S PP T Y

not applicable

INAME o4t e s e oo taus st esonsonsosisssed s os s tus s st 0t e bt 60 b8 08 8 13 08 08 00 60 80 0mn 9 0on 50 60 01 510 60 00

L R A ]

. W.B, PM 4

L A R Y S TR - ane o

{cross out line} [ SO U

Practical Wireless

ACCESSORIES.

Oldham 120-volt Wet H.T. Ac-
cumulator 5,500 ma/hour capa.~

cit
or 12 monthly pa) ments at 7[6

ATLAS MAINS UNITS.
A.0 300, incorporating H.T. 150
Volts 25 m.a. L.T. charger, and
QGrid Bias 1} to 16 Voelts.
£6:10: 0
or 12 monthly _payments of 12/-

D0415/25 Dunit jor D.C. ‘daligs
6
A.0, 244 H.T. only. 120 Volts
20 ma. | i :19: 6

or9 monthly payments ol 7|6
A.K, 260 as above, but W tth
L.T, charger ... £4:10
or 10 monthly payments “of lOI-
& A. Chalienger Permanent
Magnet Moving Coil Clmssls
:15: 0

R. & A. Victor Permnuent Mag-
net Moving Coil Chassis.
£3:10: 0

or 10 monthly payments of 7/9
Permanent Magnet
Moving Coil Chassia £2:2:0
Epcch A.2 Permanent \ingnet
Moving Ooil Chassis 3
or 10 month!y pnyments o! 'H-
Epoch 99K, Deluxe .. £7
or 12 monthly paymentu ol 13/9
NOTE: All Moving Coil Speakers
incorporate Input Transformer,
and can be supplied with speeial
159 ' Walout OCabinct, 25/~
extra.
Bluespot 44R Magnetic type
Speaker in Oak Cablue e
cn 10 monthly paymem.s of 6/-
A. Type Magnetic
Spcdkcr Chassis 15: 0
Bluespot 10007 Induct:)erlchassis
6

Major Chnsc‘gz& GGR
Bowycer Lowe AED P)ckup.
1:10: 0

£
B.T.H. Minor th-kup and Tone
telf - Contained
£1:5:0

Blueipot

e ith
Collaro B.30 Antomatic _Stop
‘Kotor

Double Spring Gramo
BT T 1: : 0
Collaro Induction Gramo \Iotor
for A0, Mains ... £2:10:0
or 7 monthly payments of 8/-
Collaro Complete Gramo Playing
Unit, incorporating Induction
Motor, Pickup, Volume Contral
and Automatic Stop £4:0:0

or 10 monthly payments of 9/

5/11/32.
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4 JOTTINGS FROM MY

1 NOTEBOOK.
3 By “DETECTOR™

[

Another Way of Improving Selectivity
HEN using an S.G. valve of the
usual type {that is, not a variable-
mu), it is often possible to obtain
increased selectivity by applying a small
.amount of negative gnd bias. As most
receivers have no provision for biasing the
S.G. valve, sligcht alterations must be made.
One sxmple method of applying the bias volt-
-age 18 to break the connection between the
aerial tuner and H.T. negative and to insert
@ 0.9 volt G.B. cell. To prevent instability

due to the internal resistance of the cell,

‘the latter should be by-passed by a .1 mfd.
‘non-inductive condenser. A circuit diagram
‘of the arrangement is given in Fig. 1 (a).

A different method is shown in Fig. 1 (b),
‘where the bias voltage is applied direct to
the grid through a 3-megohm grid-leak.
To prevent the bias voltage from being
‘short-circuited through the coil, a .0005
‘mfd. fixed condenser must be inserted
between the ‘‘ aerial ” end of the coil and
the grid of the valve. Inm this case it is not
‘necessary to connect a by-pass condenser
‘across the bias cell, because its resistance
-will have no ill effect. Of the two methods
described, the former is generally to be
-preferred, since the latter has a tendency
to causé a certain amount of “ hiss.” In
-either case the bias cell should be replaced
levery eight to ten months, because, if it
‘should become completely exhausted, the
~valve would ‘not - be biased at all-—mot
even by the small negative voltage devel-
.oped across the filament which obtains
with the normal circuit arrangement.

hen A.C. valves are employed, grld bias
is almost invariably arranged for, but, if
not, 1t is only necessary to insert a fixed
wesistance of some 300 ohms, or, better still,
a semi-variable 500-ohm one, in the cathode
dead as illustrated in Fig. v (¢). In either

case the resistance must
be by-passed by a .1 mfd.

. condenser.
L=

Resistance Calculations
OU will be interested  to hear of the
new Watmel leaflet describing this
firm’s range of resistances. In addition to
giving much useful data, the leaflet includes
an excellent chart, which forms a * ready-
reckoner >’ for all resistance calculations.
By its aid you can find out in a few seconds
the voltage drop, power absorbed, value of
resistance required, etc. A copy of the
leaflet can be obtained free by making
application to the Watmel Wireless Co.,
Ltd., High Street, Edgware, Middlesex.

Grid-bias Voltage-
WARNING distinctly given on the
makers’ instruction -sheet accom-
panying all power valves and pentodes
reads :¢ Never make any adjust-
ments to the bias voltage without
first sw1tchmg off all H.T. volt-
ages.” Judging by the numerous
questions I am constantly being

<0005 MF

®

HT =

.
P

u O-9v GB.CELL

Fig.1.—Three diagrams illustrating
=== some methods of applying a smiall
negative bias to an S.G. valve.

asked on this subject, it is evident that

there are very many set users who do not

understand the reason for the warning.
Needless to say, it is not given unnecessarily,
and should be taken in all seriousness.

| have an appreclable shortening effect on its
useful ki
Incxdentally, the strain would also be
applied to the high-tension battery, which
would. suffer in consequence. The above
explanation will also make it clear why it is
always advisable (and economical) to em-
ploy the highest possible grid-bias voltage
compatible _with good loud-speaker
“ quality.”
D.C. to A.C. Conversion
IF you live in one of the many districts
where the D.C. mams supply is shortly
to be replaced by A.C. you are probably
wondering just what wxll happen to your
D.C. eliminator or battery charger. Some
authorities offer to change all D.C, apparatus
for equivalent apparatus suitable fp or A.C.
But this practice is not universal, so it is
wise to tread warily. If you are in any
doubt, write to the BB& enclosing a
sta.mped envelope, for their booklet, which
gives all particulars regarding the legal
position of both supply company and
consumer. There ‘is one thing that is
certain : if your supply company has already
advised you of a change, they are not
obliged to take any responsibility for
apparatus installed without their consent
after such advice. Very often, however,
the change-over is notified so long as three
years before it actually takes place, and
the company will then sanction the in-
stallation of new plant at its own re-
sponsibility. Be sure to getsuch sanction,
though, before buying any new D.C.
equipment.
Alternative Ratios from the Same Trans-
former ;
T was shown in these “ Ramblings” a
few weeks ago how an ordinary L.F.
transformer could be used in conjunction
with a suitable resistance and
condenser to form a resistance-
awedanm
==

fed L.F. coupling unit.
(Continued on page 352.)

O

The anode current flowing across a valve i3
largely dependent upon the negative bias
applied to the grid ; to quote actual figures,
the current taken by a typical power valve
with 100 volts high tension and 6 volts
zrid bias is 9 milliamps, but by reducing
the bias to 41 volts the current immedi-
ately rises to 12 milliamps. Thus it can ¢
be seen that even a small Yedudtion in
bias voltage has a comparatively large ]
effect on the anode current, and it is not diffi-
cult to imagine how high the current would
47— Tisc during the few seconds that the wander .
~ 35 plugs were removed from the G.B. battery; 1
leavmrr the valve without any bias at all. -1 MF
The sudden imcrease in current would
impose a great strain on the valve, and
repetition of the process would certainlv
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NOOTHER PART EXCHANGE
FIRM CAN OFFER
ADVANTAGES LIKE THESE

Prices paid for second-hand
apparatus are the LARGEST
PAID BY ANY WIRELESS PART
EXCHANGE FIRM.

A firm quotation given without
any charge or obligation on DES-
CRIPTION OF AFPARATUS
ALONE., This quotation is sub-

NO RESTRICTIONS AS TO'

KIND OF APPARATUS AC-
CEPTED. Commercial receivers
home-built sets, assembled or
dlsmantled-—components valves,
tuning coils—everything.

4 Second-hand apparatus taken in

part exchange for second-hand
apparatus.

SECOND-HAND APPARATUS
TAKEN AS FIRST PAYMENT

ject only to description proving
accurate and goods being in
reasonable condition.

ON NEW GOODS. The balance
— can be spread over six, nine or
twelve months.

AM THINKING OF
BUYING:—

WHAT WOULD You B
ALLOW ME FOR —

ON CASH OR H.P. TERMS
Cross out whichever does not apply

ADDRESS -
Post to-day to -Co Radlo Ltd, Dept. C.1, 78, Neal Street w.C.
THIS PUTS ME UNDER NO OBLIGATION.

Showrooms 78, NealSt., ShaftesburyAvenue, w.c.

Builders of the
“BIJOU 3” and “ARGUS 3”7

here is the
“ specified ”’

condenser

Chosen by
Mr. BARTON CHAPPLE

because of its amazing efficiency,
sound design and reliability.

POLAR “COMPAX?”

A low-priced variable condenser
expressly designed for Tuning
or Reaction, where air dielectric
is not essentxal Made with the

0005 - 2/2
0003 - .00015

2/6

Write for Polar Also in  olher
Catalogue ' N.

very best materials, Efficiency
is unexcelled, Solid dielectric.
Supplied

One-hole fixing,

capacities, with knob.

CONDENSERS

WINGROVE & ROGERS, LTD., 188-9, STRAND, W.C.2

Unless you
touch with all ¢
branches of industry |
you cannot see the
possibilities of em-
ployment, but w:th E
our glgantlc orgamsa-
tion we are in touch |3
with every sphere of |¢
actmty, and we know |
that in many trades ||
and professions there
are more vacanciés

are 1o

YOU. CAN HAVE A COLLEGE
TRAINING IN ALMOST ANY
CAREER FOR A FEW
SHILLINGS MONTHLY

WE DO NOT
PROFESS TO
ACT AS AN EM-
PLOYMENT

VICE ON ALL
EICAREERS AND
S¢ITHE POSSIBI-
giLITY OF EM-

than there are trained
men to fill them.

m(/?r/u/

PLOYMENT
THEREIN,

We teach by post all branches of the following

vecations, and specialise

in all

exammatlons connected therewith,

Our advice is always Free.

Accountancy Examinations

Advertising and Sales Manage-
ment >

A.M.I Fire E. Examination

Applied Mechanics

Army Certificates

Auctioneers and Estate Agents

Aviation Engineering

Banking

Boilers

Book-keeping, Accountaney and
Modern Business Methods

B.Sc. (Eng.)

B.Sc. (Estate Manazement)

Building, Architecture and Clerk
of Works

Chemistry

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Art

Concrete and Structural Engin-
eering

Draughtsmanship, All branches

Engineering. All branches, sub-
jects and examinations

General Education

Heating ard Ventilating

Insurance

Mathematics

Matriculation

Metallurgy

Mining, All subjects

Mining, Electrical Engineering

Motor Engineering

Municipal and County Engineers

Naval Architecture

Pattern Making

Police, Special Course

Preceptors. College of

Pumps and Pumping Machinery

Radio Reception

Road-making and Maintenance

Salesmanship

Sanitation

Secretarial

Shipbuilding

Shorthand (Pitman’s)

Structural Engineering

Surveying

Teachers of Handicrafts

Telephony and Telegraphy

Transport

Weights and Measores ¢‘Insp,’?

Wireless Telegraphy and Tele-
phony

Works Managers

If you do not see your own requirements above, write to us on any subject

DO NOT DELAY
THERE MAY BE CHANCES FOR YOU TO-DAY FOR
WHICH YOU MAY BE TOO LATE TO-MORROW,
EVERY DAY COUNTS IN A MAN’'S CAREER.

IT COSTS NOTHING TO INQUIRE

& WE TEACH BY POSTINALL PARTS OF THE WORLD 9%
Also ask for our New Book—FREE OF CHARGE

THE HUMAN

0f Success.

Secrets

Note Address Carefully :
THE BENNETT
COLLEGE LTD.
Tep', 192

SHEFFIELD

MACHINE

(Depl. 192)
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—3>= of the type generally made

¢ HT* for use” with S.G. valves,
. whilst the most sutable
capacity for the condensers
will depend to some extent
upon the actual choke em-
ployed. Usually, a capacity
of .005 mfd. will be correct
for both condensers, but it
is as well to cxperiment with
different valves. Iftoo low a
capacityis used, there will be
a certain amount of high-
note loss, whilst if the
capacity is too high the
stopper will not be effective.

AAAAAAAM
VYV VY

Station Position and Ef-
ciency .
E have been informed

HT+ %
&
‘F

AA
vAdd

maa

"
L

0
i ]
i
v

NL—
S

HT+ that the B.B.C. is to
build a new high-power
transmitter a few miles out
of Belfast, and that reminds
me of the discussion that
was carried on some four or
five years ago as to the
position of a station with
regard to its efficiency. The
discussion was started owing
tothe really excellent results
obtained from the Bourne-
mouth transmitter. I believe
I am right in saying that this
was situated some miles out
of the town, and although

e ad

Fig. 2.—Methods of obtaining different ratios from the same transformer.

Radio Ramblings (Continued from page 350.)
Many readers have found this a good way
of using efficiently their old transformers,
which do not give very good quality in the
ordinary way. The usual' connections arc
those shown at {(a) in Fig. 2, but the method
shown at (b) gives the same effect. In both
of these .cases the step-up given by the

transformer is the nominal value, being |

equivalent to the ratio between the numbers

of turns on the primary and secondary |

windings. A higher step-up ratio is avail-
able, however, by connecting the trans-
former as shown at (¢). This s known as
auto-choke coupling, because the two
windings are in series, so forming a tapped
choke. By taking the plate lead to the
serics connection, however,
ratio is proportional to the ratio between
the number of turns on the primary and
the total number of turns on both windings.
Thus a transformer having a nominal ratio
of 3:1 will give a step-up of 4 :1, whilst
a §:1 transformer will give a step-up of
6:1. The method shown at (¢) also uses
the transformer as an auto-choke, but by
conneeting the plate lead to the “ grid ™
end of the * choke ™ the ratio is only 1:1,
whatever type of transformer is employed.
This system can often be used effectively
to improve the bass output, but -mueh
depends upon the transformer charaecteris-
ties.

Stopping L.F. Feed-back
A CERTAIN amount of L.F. instability
is frequently experienced in re-
ceivers having two transformer-coupled
L.F. stages. The real curc is to re-design
the set, adding plenty of decoupling, but
there is sometimes an easiey way out of the
difficulty. This is to reverse the connections
to the sccondary terminals of the second
transformer or to the primary of the first.
The altered connections put the feed-back
out of phase, and give a * negative reaction™

the step-up |

‘heterodyne whistle ; it

effect. Another way of curing the same
difficulty is to connect a .23-megohm
Tésistance actoss the seconflary terminals
of the second transformer. The resistance
reduces slightly the volume, but often
gives a marked improvement in quality.

A Heterodyne ‘ Stopper >’
UE to the crowding of the medium
broadcast waveband, it is not in-
frequent to find two stations heterodyning
each other. That is, although the pro-
grammes do not actually interfere one with
the other, a constant high-pitched whistle
is heard when listening to either station.
As explained in these notes on a previous
occasion, the heterodyne whistle can be
removed by fitting some form of tone

its equipment was similar
to that of the other B.B.C.
stations then working, it was
one of the star signals of the time. Listeners
all over Europe got him nightly, and in this
country the getting of Bournemouth was the
basis on which all new sets were tested. This
led to the view that the best reception was
obtained when the transmitter was outside
the town it was supposed to be serving, and
T am inclined to think there was something
in it. Careful tests have shown that better
signals generally come from stations so
situated, and I hope I am right when I say
that the B.B.C. has not since put up a
station in a town. I may be wrong, of
course, but I cannot at the moment recall
an instance, and 1 am sure that long-
distance merchants are agreed that the
farther away the local station is taken the
better !

control to the set, but this is not always -
convenient. R R S S e
Another, and simple, r |

way is to fit a heterodyne
“ stopper ” in the anode
circuit of th® deteetor
valve. The stopper must
consist of a circuit tuned
to the frequency of the

will then offer a high
impedance to the hetero-
dyne frequency, whilst
offering no appreciable
resistance to any others.
A tuned stopper can easily
be made from a high-
frequency choke and two
fixed condensers. These
components are connected
in the detector anode
circuit as shown in Fig. 3,
where it will be seen that
the choke is additional to
to the usual H.F. choke,
marked H.F.C.1. The new

Hr—

choke {H.F.C.2) should
be a high-impedance one

Y

Fig. 3.—A helerodyne * siopper.”


http://www.cvisiontech.com
http://www.cvisiontech.com

November 5th, 1932

ODERN advance in the design of
short-wave adaptors and all-wave
receivers ‘has brought the high

frequencies from the experimenter’s attic

to the family fireside. The result is that
many amateurs, and even many listeners
pure and simple, who have previously
confined their attentions to the two broad-
cast bands are now faced with an unex-
plored source of possible entertainment
that appears on paper to offer immense
possibilities and which in practice is often
surprisingly unproductive.

If they are to justify the short waves in
the eyes, or rather ears, of their families,
it is not enough to have an efficient set and
a certain skill in tuning. There is a third
requirement, a knowledge of when to listen
and where to listen. 1t is impossible to be
dogmatic about the short waves, but there
are certain stations that give good results
throughout the British Isles all the year
round, and once the newcomer becomes
familiar with them he is on the way to
finding a programme whenever he switches
on, provided he times his demonstrations
discreetly !

The European Star Turns

The star turns of the short waves are
undoubtedly Zeesen on 31.38 metres and
Rome on 25.4 metres. The former also
uses a nineteen-metre wave in the after-
noons and is sometimes well heard between
2-p.m. and 6 p.m., but it is in the evenings
on 31 metres that it is at its best. On some
nights it fades out soon after 10 p.m., but
on other occasions it mnay contmue at
great volume until midnight or later. One
must always be prepared for the times at
which this station
cannot be heard at
all. There are some- -
times long periods &
when it disappears !
from the dials

~ PRACTICAL WIRELESS
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altogether, but on the other hand there
are also continuous patches of good recep-
tion. Rome is rather a problem. Its chief
drawback is its habit of sometimes discard-
ing its normal position in favour of its
alternative wavelength of 80 metres,
where _it always gives . good results in
this country after nightfall.
On 25.4 metres it may
often be well heard on
Sunday afternoons in the
neighbourhood of four 3 2
o’clock, reappears for a

midnight chimes from the Kremlin which
are broadcast nightly.

And now we will cross the Mediterranean
to Africa, which is represented once a. week,
on Sundays, by Rabat. The morning
programme on 23.28 metres is frequently
well heard at midday, but for reliability
it~ is eclipsed by the evening transmission
on 32.26 metres from 7 p.m. till 9 p.m.
American Short-Wavers

However, it is safe to guess that the
country uppermost in the minds of all new
short-wave enthusiasts is America, and
taking a long hop over the Atlantic, let us
see what the States have
in storc. The answer is
Schenectady, the famous
station whose transmitters
Wy W2XAD and W2XAF on

19.56 and 3148 metres,

Rear view of the Experimenter's Short-wave Three, to be described in an early issue.

short time at 6 p.m., and then starts its
full evening programme at 8 p.m. These
last two times apply to week-days as well
and Rome usually remains at loud-speaker
strength until ten o’clock or later.

To conclude my list of reliable European
short-wavers I would mention Madrid
(30.8 metres) on Saturday evenings from
6 p.m. onwards, and Moscow. Moscow’s
Wavelength is 50 metres and from nightfall
until ten o’clock it is often the most powerful
station on the short-wave
dial. At 10 pm. it is
interesting to turn to it
in order to hear the

Three-quarter front view of the experxmenlers Short-wave Three, shortly to be
described in these pages. \

respectively, are the stand-bys of every
long-distance listener. Both are liable to dis-
appear entirely for nights, even weeks, on
end, but when passing through a good period
their programines come over with the
minimum of fading and distortion. W2XAD
is good on week-days between 9 p.m. and
11 p.m., and on Sundays can be heard
earlier in the evening. Generally speaking,
the earlier you pick it up the better it will
be, and occasionally it relays the American
morning programmes and gives good
signals over here at tea time.

W2XAF is a station for the small-hours
enthusiast. Although it starts work at
11 p.m. it does not give of its best until
1 a.m. or 2 a.m., after which it continues
strongly until closing down at 5 a.m. The
listener who wants to hear America in the
period between supper and bed-time has a
choice of three stations. W2XAD 1 have
mentioned already and to this should be
added Pittsburgh W8XK on 25.27 metres
and Bound Brook W3XAL on 49.18 metres.
At least one of these should be available
on most evenings during the winter.

All the stations I have mentioned should
give loud-speaker signals -on three-valve
(detector and 2 L.F.) receivers when con-
ditions are good, and at their best even a
two-valve may put them on the speaker.
The range of stations and countries obtain-
able with headphones is large.
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THE GANG MENACE

HE majority of commercial-built re-
ceivers to-day claim, as one of the
principal selling points, the feature

known as * one knob control.” To achieve
this you will find, if you look inside such a
receiver, that what is known as a ‘‘ gang
condenser *’ assembly is utilised. This is, as
probably the majority of our readers are
aware, a piece of apparatus consisting of
two or more variable condensers joined
together, the fixed plates of each section
being insulated, but the moving plates all
being mounted on a common shaft. Each
section of this condenser is used to tune a
separate circuit, and it is obvious, even to
the uninformed, that each section must be
absolutely identical, or ** matched * at every
part of the tuning scale. To achieve this
you will find the better makes of condenser

are provided with a moving plate at the |

end of each section which is slotted in several
places. When the condenser is completed
at the works, it is matched up by bending
the sections formed hy the slots so that no
matter wherc the moving plates are tuned to,
each separate condenser has exactly the
same capacity. If you examine a catalogue
issued by the manufacturers of ganged
condensers, you will find, if the article is a
good one, that it is guaranteed to have a
maximum error in matching the various
sections which is not more than one per cent.
So far so good. The tuning condensers in a
receiver are employed, however, to tune an
inductance or coil, and therefore, if each
circuit is to be tuned to the same fre-
quency with a multi-condenser, the coils
will also have to be “ matched,” so that
they also are identical with each other
at every part of the condenser scale. Again,
the catalogues will tell you that the in-
ductances are matched to have an error not
greater than one per cent. It would appear,
therefore, that if we tune a set of these
ganged coils with a set of ganged condensers,
we will have achieved a great simplification
in receiver design ; in other words, only one
knob will be necessary to tune two or more
circuits, and we shall be able to construct
a threce or four valve set with only one
tuning knob. As, however, with everything
else in this world where we appear to get
something for nothing, there is a snag.

Trimmers
The voungest wireless constructor knows

Not a Discussion of America’s.

Social Problem, but a Talk About
the Fallacies of Uni-control in
Radio Receivers.

that to make up a tuned circuit a coil has to
be joined to a condenser, and to enable this
to be done the coils and condensers are
provided with terminals. - Here is the first
snag. You must use wires to join the two
components together. Obviously, then, to
preserve our matching, these wires must all
be of the same length, and what is more
important, must all be joined up in such a
manner that no extra capacity is introduced
in any one section. This means that one
wire from one coil must not be allowed to
run necar to, and parallel with, a metal
earthing screen, for instance. There are
a dozen ways in which stray capacities may
be introduced via the wiring. * Yes,” the
experienced amateur will reply, * that’s
quite right. But the condenser manufac-
turers have provided ‘ trimmers’ in each
section so that we can balance out these
stray capacities.” Well, that is quite
true, but let us examine this ‘* balancing
out.” We have seen that the condenser
sections arc matched by adjusting small
sections of one plate on each condenser.
Now in joining up the coils, we will assume
that a very small extra capacity has been
introduced into the circuit formed by a
coil and the centre condenser of a gang of
three. To coirect this, the small trimmers
on the other two condensers are adjusted
to add a similar small capacity, and then
everything should be all right. But is
it ?

Extreme Accuracy in Matching Necessary

Another point is that in the majority of
these ganged tuning circuits, one of the coils
has a reaction circuit coupled to it. In an
ordinary one valve detector circuit, it is
quite well known that you have to reduce
the dial reading as reaction is increased.
How then does this affect our matching ?
We have mentioned above that some manu-
facturers guarantee their condensers and
coils to be accurate to within one per cent.,
and we will therefore see, before going any
further, what this means. The broadcast-

ing stations of Europe are subject to certain
regulations laid down by a governing body
having its headquarters in Berne. The most
important duty of this body is that of
settling the wavelength of each station, and
this is done in such a way that no station
may use & wavelength which is closer than
10 ke/s-to any other station. (For the
benefit of those who do not understand
the kilocyele measurement, it should be
explained that this is the frequency of the
oscillations, as distinct from the distance
separating the peaks of the oscillations, this
latter being measured in metres.)

A wavelength of 200 metres is equivalent
to a frequency of 1,500 lzc/s, and one per cent
of 1,500 is fifteen. Therefore, an error of
one per cent. when adjusting a circuit to a
frequency of 1,500 would mean that the
circuit was tuned to either 1,515 or 1,485
kefs. Imagine, now, a receiver having
just two ganged circuits, and we wish to
tune-in Jonkoéping {Sweden), which has a
frequency of 1,490 kefs. Kristinehamn
transmits with a frequency of 1,480 kc/s,
which is a difference of 10 kefs, and there-
fore, if our circuits had an error of only one
per cent, we should have one-circuit tuned to
one of these stations, whilst the remaining

‘circuit was tuned to a frequency lower than

the other. This‘is not an efficient state of
affairs. Another point concerns what is
known as ‘ side-band ’ cutting, but there
is no need to go into that now, as the above
illustration should be sufficient to show the
weakness of the ganged tuning circuits.
It might be as well to mention here that the
best gang condensers are guaranteed to have
an error of only half per cent., and also that
two well-known manufacturers have en-
deavoured to overcome the above objec-
tions by selling the tuning coils and con-
densers all mounted together on one base,
the complete tuned circuits being adjusted
in the works with oscillators so that they are
certain to be accurate. They are, however,
expensive. The moral of all this is—simpli-
fication, by the reduction of tuning controls,
is quite possible, but a certain amount of
efficiency is bound-to be sacrificed, so where
a specification gives ganged circuits, follow
very faithfully the layout and wiring in
order that the designer’s experimental
work may not be wasted by ‘ upset”
tuning.

ey

Every Terminal Has Its Price

-

HERE do your old components
go to? Every enthusiastic con-
structor who is continually adapt-

ing and experimenting with his apparatus,
has boxes full of components he cannot
use just at thc moment, and which he
would be glad to exchange for something
new and useful. Sometimes they can be
sold to a friend or workmate, but the
difficulty is to find a buyer at the right
moment. Especially when you can’t wait
to build the new set of try out the new
speaker !

The* Coradio Part Exchange Servioe
(Co-Radio, Ltd., of 78, Neal Street, W.C.)
fills a long-felt want amongst home-
constructors. . They do not confine their
operations only to sets, but take in part
exchange for new goods every kind of
wireless component—even valves and coils.

Jeeremse,
STV,

They tell me that every terminal has its
price! And a jolly generous price it seems
to be. A look round their shop in Neal
Street is certainly an eye-opener. Trans-
formers, chokes, coils, condensers, speakers
that have been taken in part exchange—
everything that the heart of the fan could
desire—all demonstrate the keenness of
constructors to take advantage of this
method, Components arrive by every post
from all parts of the country. A set of
super-het. coils that I would have sworn
were new had come, I was told, from a
lonely lighthouseman on the Mull of Kin-
tyre, whose greatest consolation is his
wireless set !

8 PAGE PHOTOGRAVURE
SUPPLEMENT

NEXT WEEK:! -
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Use of Glass for Radio

PRI

P o0

NEW glass has been under test this

week, and the results are promising.

The glass is known as Armourplate
glass, and in manufacture is subjected to a
special toughening process. It standsimpact
better, and glass objects can be made much
thinner for the same uses without fear of
undue breakages.: It cannot, however, be
drilled, and when it does break it breaks up
into myriads of small picces which have no
sharp edges. The pieces, in fact, can be
handled freely without fear of cuts. I
have often wondered why glass has not
been exploited more in our wireless sets.
It is an excellent insulator, and excepting
for the glass bulbs of valves it is little
used. There is no gainsaying that glass
has an exceptionally handsome appearance,
and it can nowadays bé moulded to practi-
cally any form.
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ALL BRITISH

CONDENSERS |

—initials that .are

your saleguard

EARS of unfailing service have won for
T.C.C. Condensers a reputation second
to none. In every specification — in

every set, where unquestioned reliability is.

demanded there will you find T.C.C. Con-
dénsers. When you want a condenser—for
any purpose— * by - passing,” smoothing,
decouplingetc.,insiston *“ the condenser in the
green case —in the knowledge that T.C.C.
stand ‘four.square’ behind theirevery product.

A group of 2 mfd. Non-inductive type 50 condensers are shown
above. These candensers are particularly suitable for sub-chassis
or base~board wiring by reason of their double mounting bracksts.
Price 3/10 each—other capacities in this type from .005 to 2 mfd.

Working Voltage - - 200 D.C.

The Telegraph Condenser Co., Ltd., Wales Farm Road, N. Acton

PRACTICAL WIRELESS 255

Q 1611

SUPER
SELECTIVITY

with the®

COLVERN

1.D. COIL ¢

HT Colvern T.D. Coil is com-

pletely screened and incor-
porates tapped aerial coupling
and reaction.
Four alternative aerial tappings
ai‘e arranged as sockets with a wander
plug.
The first two tappings give aerial
couplings similar to those normally
employed but with greatly increased
selectivity.
Numbers 4 and 5 give a high degree
of selectivity with weak acrial coup-
ling suitable for use in a swamp area.
There 1s no break through on- the
long wave-band from B.B.C.
stations. PRICE
Suitable for detector L.F. S8/6

type or screen grid receivers.

Send for the Colvern
circuit booklet, RL10.

COLVERN
LIMITED

MAWNEYS RD. ROMFORD,
ESSEX.
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IGRANIC TRANSFORMER
E have received two or three new lines from the
Jgranic Ele~tric Co., which are quite intercsting.
The T.24.B transformer is a very neat L.F. conpler
made in two ratios: 8 : 1 and 5 : 1. The primary
inductance is very high, resulting in good amplification
of the lower musical fregnencies, and the component
can be tharoughly recommiended for general use.
The price, in either ratio, is bs. 6d.

The Binocular H.F. Choke, costing 3s. 9d., Is also
a very eflicient component, having an inductance of
158 millihenries, and a D.C. resistance of 830 ohms.
There is a complete absence of peak effects over the
entire wave range of 150 to 2,500 metres

The Igranic
C.H.2choke
showing the
four termin-
als for series
parallel
connection.

For smoothing pnrposes, the C.H.2 Choke will be
found a very good component. This is of the * con-
stant inductance ”* type and has the winding arranged
in two sections. It is, therefore, possible to arrange
the coils in series or parallel according to your partieular
requircments, With the colls in series the inductance
is 40 henries up to the maximum of 40 m.a., and the
D.C. resistance i3 600 ohms. When the coils are
connected in parallel, the inductance is 10 henries np
to 80 m.a, and the resistance is then 150 ohms. This
choke sells at 9s. 64d.

KEYSTONE COMPONENTS
MONGST the Keystone components recently
submitted for test were a 4-pin plug, and two
solid dielectric condensers. The 4-pin plug is a very
neat component just over an inch in diameter, neatly
finished in mottled brown bakelite. The four pins
are arranged in the conventional valve-holder pattern,
s0 that a valve-holder rmay be used to receive this
plug. The uses of such a component arc obvious,
and the two shillings which this article costs will be
well spent.

The variable condensers are made from stout
bakelite, and arec shaped like a keystone, with the
vanes and dielectric arranged betwcen the two plates.
Owing to the smallness of this component, the whole
assembly is extremely rigid, and at the same time
light in weight. A pig-tail connection is provided
for the moving plates, and a standard one-hole fixing
attachment is fitted for mounting purposes.

MULTITONE TRANSFORMER
THIS special Tone-Control Transformer and Poten-
tiometer (reported upon in our issue dated Oct.
8th) may he used to great advantage between the
gicbu and set with any type of pick-up, no matter
ow high its impedance.

1t enables the user, as he turns the knob @

(a) To compensate for the deficiency of bass
reproduction usual in records and common in
most kinds of apparatus. This is achleved by
a positive increasc of bass response ;

(b) To control the predominance of bass or treble
to suit_the record, the room, or the apparatus;

(¢) To correct booming tendencies In the apparatus
or speaker, by emphasizing the treble ;

(d) To get bass in the reproduction of records made
before the days of electrical recording, and give
them some of the realism of modern records.

For those who want the highest pitch of perfection,
it is recommended that a Multitone Transformer
with tone-control be used in the intervalve position,
and one without tone-confrol across the pick-up or
vice versa.

McDANIEL MAINS UNITS
WE have received for test a mains transformer
manufactured by Messrs. G. C. McDaniel and
Co., of 154, Hainault Road, Romford. This particular
unit has a primary tapped at 10-volt intervals, suitable
for mains voltages from 200 to 250 volts. The secon-
dary is rated at 210 volts, 200 m.a. for a voltage
doubler. circuit, and two additional windings arc
provided at 4 volts 4 amps. and 4 volts 1 amp. The
primary is screened. This unit is a massive affair,
G:ins. over-all in height, with a core nearly 13ins. thick.
The windings are wound on side hy side, and the
terminals are fitted to a bakelite horizontal panel
- on the top of the transformer. The complete unit is
finished insa pleasing shade of brown. On test the
ratings were found to be very exact, and on full load
‘very little heat was generated. The component can,
- therefore, be thoroughly recommended for the home-

particular model i3 24s., at all excessive.

NASH CHARGERS
A VERY extensive

range of chargers
i3 apnounced by
Nash Progducts, Ltd.,
of Irmingham.
Rectification
is carried out
by Westing-
house  Metal
Rectifiers, and
a full twelve
months’
guaran-
tee is
given

The ** Senior ' Nash

charger.

with each charger. Amongst the diflerent types may be
nientioned the *° Senior * (illustrated on this page),
rated at 10 volts 3 amps. (£3 15s. 0d.); * Double Senior
Two-H.T.,” giving H.T.200 volts at 125 m.a.-variable,
and I.T. 15-17 volts at 3 amps., variable. This model
costs £10,

-

STOP-WATCH

THE keen experimenter can often find a use for a

good stop-watch in the course of his wireless
tests, ete. Dlessrs. A. Arnold and Co., of 122, St. John
8t., Clerkenwell Road, E.C.1, have sent us a very
interesting wrist-watch having a centre-seconds hand
with side lever action. This is graduated in #th
seconds, and is guaranteed for three years. The
watch is made in the modern square shape, and with
strap and unbreakable glass, costs 158. To remind
one that a speclal item is about to be broadcast, the
alarm watch will be found invaluable. This is on
the lines of an ordinary pocket watch, with the case
acting as a bell. The alarm can be set to any time
aud gives quite a good warning, even when in the

pocket. This model is guaranteed for three years,
and costs 25s,
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constructor, who will not find the cost, which for this

SERADEX RESISTORS
E have received somc_ very imteresting com-
ponents from Trevor Pepper of Birmingham,
amongst which must be mentioned the anode feed
resistances.  These arc made in two types, onc, of
the moulded variety, about 13ins. long, with wire
ends. This appears to be constructed of a graphite-
bakelite combination, and the wire is looped and
eubedded a good quarter of an inch in the ends, so
making a thoroughly sound joint. There i3 no
possibility of the wire ends pulling out, and therefore
from the wechanical point of view this i8 a thoroughly
reliable article. Electrically, the features are just
as sound, the rating being very accurate, and with a
rating of 1} watts, no heating was apparent at this

figure

The otber type of resistance is wound with resist-
ance wire on a glass tube. Wire ends for connection
arc provided, and this type of resistance is rated at
1} watts. Doth these resistances can be thoroughly
recommended, and at the prices—8d. for the moulded,
and from 9d. for the glass type—these are items
which we can thoroughly recommend.

The Seradex Filter condenser is also a first-class
component, fizished in aluminium, and bearing 2
label with all working data, and—a very important
point in our opinion—the date. This is a8 very valu-
able detail for the purchaser, as it enables him to
have an identification for various test purposes if he
desires. The condenser is guaranteed for twelve
months. The rating was very accurate, test and work-
ing voltages are given, and hooked soldering lugs are
fitted for connections.

UNIVOLT UNIT

o READERS who are bullding a_radio-gram often

wish to convert an ordinary acoustic model into
an electric model, and there are several ways of carry-
ing out this conversion. One of the simplest is to fit
a Univolt, which is & combined motor and turntable
finished {in ibakelite, and only a few inches in
thickness. 1t may, theretfore, be simply screwed
to the upper surface of the motorboard, com-
pleting the conversion in an instant. Two
types of Urivolt are [made, the Standard and
the Junlor. The Standard cousists of the motor,
turntable, pick-np on weight-adjusted arm, volume
control, automatic start and stop, switch and flex.
This is made for A.C. mains, and costs 5} gns., 15s.
extra belng charged for a Universal model for A.C. or
D.C. The Junior unit contains only the motor, turn-
table, switch, flex and speed-control—no pick-up
equipment being included. This model costs only
3} gos. The motors are heautifully silent and uniform
in running, and the patented governor enables a steady
speed, at any revolutions from 70 to 90 per ‘minute to
be obtained. The design is such that there is no inter-
fercnee on the radio side, and very cheap running
is obtained, namely,-over 60 hours for one unit.

The new Igranic T.24.B low frequency

transformer.
1] = =
. NEXT WEEK!
1 Special 8-page Photogravure
: Supplement of the Argus
: Three !
" o A
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GANGED CONDENSERS ?

No need to buy expen-
sive ganged conden-
sers. This device
enables you to utilize
any existing condensers.
You can gang them
yourself : full instruc-
tions supplied. From
all dealers, or direct

from the 2 , 6

WHY BUY

e

S.E.4

turers.
MANUFACTURING CO., LTD.,
Brockley Works, London,

RADIO AT LESS
THAN COST /

Kits and components. Send list of requirements. REMEMBRANCE
20-80 per cent. saving on any circuit guaranteed now.
“THIS WEEK'S SPEGIAL, comprising limited DAY
%ockg, quality rcom%onents below cosl%> (Dubili:air,

urndept, etc.), I-condensers (all vatues) Dubilier 4d., 2
others 3d.; Mansbridge 1mid. 10d., 2 mfd., 1s. 4d.; lee qenerOUSIY

g-leaks, 4d.; Sct of 7 H. M. V. g-leaks and r&istance:s: for YOUI'
pPOppY

A A®

used for most circuits (2-2 meg, 2-1 meg. 1-} meg.
1-100,000 0hm, 1-25,000 ohm), 2s. 9d.; Resistances
Spaghetti (all values), 9d. ; 100,000 obm carbon, 6d. ;
Binoc, H.F. Chokes, &d. ; Dual Range Coils, 1s. 10d. ;
Var. Condensers (.0003, .0005), 1s. 4d., differential
Ts. 8d. - L.F, Transformers, 1s. 11d.; Valves guaran-
teed, 3s. 3d.; Kits complete (with diagrams), 3-v.
S.G. 18s. 6d., 3-v. 10s. 6d., 2-v. 8s. 6d., Regentcne (£5
model{}; H.T. Eliminators with chargers, few only, #5s.
each. Unspill Acc.(20amp.) 4/9. Over10s. sent C.0.D.

CITY RADIO SURPLUS SUPPLIES (Dept. Pr.W. 2),
14, CURSITOR STREET, LONDON, E.C.4.

LANCHESTER

==  MOVING COIL

'SPEAKERS

ARE SUPREME

Price range from
20 to £5-15-0
For perfect reception YOU need a
LANCHESTER

Apply.to your dealer or fill in this COUPON
and post to us, address as below.

Your NAME

Your ADDRESS

If you are regularly served by. or deal with any local firm or retailer,
please give his name and address also.

NOTICE TO DEALERS.
All Models now available to the Trade. We allow full
Trade and cash discounts. All goods supplied by us are
subiect to price-maintenance agreement. Get in touch
with us & L0, without delay.

LANCHESTER'S [t LABORATORIES

TYSELEY --- %° BIRMINGHAM

[

Designed on a

NEW PRINCIPLE
to give LONGER LIFE
and HIGHER AMPERE-
HOUR EFFICIENCY

st 8-

Type E.L.M.4, 45 a/h
capacity, Price

Type E.L.S.7. 60 afh

12/6

capacity, Price
Type E.L9. 80 a/h
capacity, Price |2 3

The new Ediswan ‘balanced capacity” accumulator is an
entirely new development. The special design of the positive
and negative plates which ensutes exact electrical “balance,”
allows this accumulator to charge more rapidly, discharge
more slowly and hold its charge longer than ordinary
types. Twenty-five years of experience lie behind the
production of Ediswan accumulators, while every possible
mechanical refinement has been incorporated—British-made
containers of clear glass, moulded ebonite lids, screwed
vents, non-corrodible and non-interchangeable connectors
and a metal carrier which fits neatly round the container,

Werite for Leaflet No. A.B.736

ACCUMULATORS
THE EDISON SWAN ELECTRIC CO. LTD.

155 CHARING CROSS ROAD, LONDON, W.C.2 B 193
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SONOTONE MODIFICATIONS
“1 am anxious to make up the Sonotone Four,
recently described in your journal, but am anxious to

save expense. 1 have two home-made coils which
appear identical to those shown in the eircuit. Can I
use these ? I also should like to use an R.C.C. stage
instead of the Transfceda. I should be glad if you
conld show me how to modify the eircunit.”—(F. J. H.,
Balham.) T

We do not reecommend any alteration to the circuits
published in PRACTICAL WIRELESS. These circuits are
the result of cxperiment and research, and the final
result is embodied in the cirenit as pubiished. Any
deviation, therefore, will affect the results, and, for
that reason, we advise you to adhere rigidly to the
published details.

H.F. INSTABILITY

“ T have built a mains set, using commercial coils,
mains valves, ete. The mains unit is admirably
suited for the set, and although each stage Iz decoupled,
I get too much reaction. The coils are supposed to
have a .0005 reaction condenser, and although I have
tried a .0001 condenser I still get too much reaction.
T want to know how to cut out this excess of reaction
all round my dial.’—(P. F. R, Streatham.)

We feel that the cause of your trouble is due to
instability in the FLF. stage. Make sure that your
screening is adequate and every point is efficiently
earthed. Also see that you have earthed the correct
pin of your metallised valve, and also confirm that you
are applying the correct voltage to the screen and
anode of this valve.

OVERLOADING, AND CHOKE QUTPUT

(1) T have a four-valve set, and overloading is
oceurring. I must run the set off batteries, and the
volume control on the set- -an acrial series condenser
affects the quality. What do you suggest ?

{2) “1 have fitted this set with a choke output. If
1 purchase a P.M. moving-coil speaker'will it be neces-
sary to disconnect the choke and condenser and use the
transformer provided with the loud-speaker ? ”’—
{G. W. V., Edinburgh.) -

We suggest that you fit a slightly larger power valve
{han You-already have, and when purchasing new H.T.
batteries buy a larger capacity type, otherwise we are
afraid you will always suffer from overloading at a cer-
tain volume. Your choke output will help considerably
when a moving-coil speaker is used with the trans-
former, as if you choke-feed the transformer you will
prevent the D.C. component from entering the primgry,
thus avoiding the risk of saturation. The connections
to the transformer will take the place of the speaker
connections at present used, i.e., one side of primary
to the Mansbridge condenser and the other to earth.

INSUFFICIENT REACTION

T can.only get reaction over a small portion of the
dial on long waves. I am using an old dual range coil.
This coil has already been satisfactory with transformer
coupling (Det. 2 L.F.), but J have just rewired my set,
with resistance coupling in the first stage. The
coupling being 100,000 ohms, .01 condenser, 1 meg.
grid leak (the condenser is mica), with new valve.
I hope I have given you sufficient information for you
to assist me.”—«(8. J., Harrogate.)

Your trouble is due to the insertion of the 100,000
ohms resistance In the anode circuit of the detector
valve, Owing to the veltage drop your valve is not
acting so eflicicntly as when transformer-coupled. We
would therefore advise you to reduce this resistance
as much as possible, and also at the same time increase
the high-tension voltage. We would suggest that you
try a slightly higher value differential condenser, say,
00016 or .0002 mfd.

NEW M.-C. SPEAKER

“I1 wish to purchase a new moving-coll loud-
speaker, and am at a loss to know whéther to get a
P.M. or a mains energized type. Is the latter morc
sensitive than the former ? If you recommend the
mains type, can I run it without purchasing a special
exciting unit ? ”—(C. T., Manchester.)
1£3:A-mains epergized ngving-coil speaker is definitely
more sensitive and, theréfore, efficient” than “a ‘per-

LET OUR TECHNICAL STAFF SOLVE

If a postal reply is I
desired, a stamped ad-

dressed . envelope must
be enclosed. Every
query mast bear the
name and address of the
sender. Send your queries to The Editor,
PRACTICAL WIRELESS., Geo. Newnes,
Lid., 8-11, 50ulhamvx;,ugl St., Strand, London,

manent magnet moving-coil speaker of the same price.
This is due principally to the great strength of an
electro-magnet. The hest place to insert the speaker
windings to provide *‘ free ”* current is to substitute
this for one of the smoothing ehokes in your H.T. unit.
Make sure, however, that your H.T. supply is sufficient
for this winding to dissipate not less than the 4 watts,
as below this wattage the speaker will not be so efficient
as one of the permanent magnet type.

NOT TRIMMED

“ A few weeks ago I re-designed my set from a
3-valve to 4-valve, consisting of B.G., det., R.C. and
transformer. 1 find I am unable to get any stations on
the long waves, and only about ten stations on medfum
waves, yet the local station (about two miles away)
comes in at tremendous power. 1 should be greatly

DATA SHEET No..7
IMPED ANCE MATCHING CHART
Giving the ratio of step-down trans..
former required for low-resistance
. loud-speakers.

Cut this out each week and paste it in a
notebook.
A.C. Impedance Ratio of
resistance of speaker transformer
of valve. in ochms. required.
10 B B
20 12—1
1500 30 10—1
40 9—1
50 7—1
10 20—1
20 15—1
2000 30 11—1
i 40 10—1
60 9—1
10 221
20 16—1
2500 30 13—1
40 11—1
50 10—1
10 25—1 i
20 18—1 H
3000 30 14—1
40 12—1 5
50 11—1
i
Where it is not possible to obtain a trans-
former of the exact ratio shown, the nearest &
value should be chosen.

obliged if yon could glve me some ideas of what may be
wrong with the set.”—(F. A. G., Ulster.)

We feel that your trouble is due to your tuning
systems not being accurately matched. If ganged
condensers are used, it is especially nccessary to see that
all trimming has been done aceurately, as otherwise
both tuning systems will not be in resonance and the
full efficiency of the receiver is not gained. Also, make
sure that your screen-grid valve is perfectly stable.

HETERODYNE INTERFERENCE

* Would you kindly advise me on this subject. I
have a 2-valve set, and when I switch on to the London
Regional Station, a foreign station interferes which
I cannot pick up clearly, but it oscillates very much.
I know it is not from anybody’s set, as that is the only
station T get it from.”—(W. H. G., Paddington.)

YOUR PROBLEMS

{ The coupon on page
{ 359 must be attached
to every query.

NQUIRIES

by Our Technical Staff

There is a certain amount of tronble experienced,
due to a very powerful German station operating on a
wavelength very close to the London Regional. This
station causes, at times, a very bad heterodyne, and,
undmrtunately, this cannot be cured from the receiver
end.

) TERMITTENT SIGNALS -

* I shall be greatly indebted to you in the following
problem, arising out of my set. The set itself is
engineer-built 3-valve all-mains. The fault I am going
to mention may develop at once, or may not develop
for some hours.  What happens is this—quite suddenly
the reproduction ceases or hecomes very faint even
with the volume control full on, and may continue
like this for some time, until suddenly music or speech
comes bursting through as if it had been stored up.
The set may then become normal, or eontinue to
stammer away. I shall feel deeply indebted to you
for assistance.”—(F. H., B.Se,, Chelmsford.)

We would advise you to see to the following points.
Make sure that your volume control is in good com-
dition as the winding on this may have become worn
at the contact point, or may have an intermittent break 3
also see that all your valves are making good contact
in their sockets. "It would be as well to open the pins
a bit with the blade of a penknife, and this should be
carried out with great care ; another reason for your
trouble may be a faulty grid leak, and we advise you
to change those in your receiver for new ones.

D.C. TO A.C.

** I have just moved from a D.C. to an A.C. district,
thus making my eliminator useless. Is it possible
to put a rectification unit to the eliminator, or must
I buy a complete A.C. eliminator. 1If it is possihie
to use the old unit, will you please give me the necessary
instructions.”—(T. W. 8., Paddington.)

It is possible to utilise your D.C. unit when working
off A.C. mains. A mains transformer and rectifier,
either valve or.metal giving an output ¢f the same vol-
tage as your I).C., must be obtained. You wiil then be
able to build a complete A.C. rectifying unit, using
your D.C. eliminator as the smoothing section. The
method of connecting will be to take the H.T. positive
and H.T. negative jeads from the rectifying unit to
the mains lead of the D.C. eliminator. If when
first connecting the smoothing does not seem ade-
quate, reverse these connections.

FADING TROUBLE

** Could you please tell me any way in which I can
prevent foreign stations fading? 1 have a home-
made 3-valve set employlng standard parts and circuit,”
—(@. F., Gilwern, Nr. Aborgavennyg

Unfortunately there is not a method of stopping
the fading which occurs on ?suite a number of Con-
tinental transmisstons. This is in no way due to the
receiving apparatus, but to thé Atmospheric con-
ditions which adversely affect radio transmissions.

POOR SELECTIVITY

“My outstanding difficnlty at ‘present, which,
owing to the increased number and power of stations
on the medium wave-band is likely to be intensificd
as winter sets in, is that fairly general one of selec-
tivity. My present set is a commercial 3-valve
all-mains. ~ My bagz of stations heard at L.S. strength
is very satisfactory as regards number, but I can
definitely state that fully 80 per cent. are of no use.
I have had at one time as many as five stations at once.
Can you suggest a remedy for me ? "-—L. H., Leeds.)

We suggest that you tnsert a .0002 or even a .0001
condenser in series with your earth lead. This will
improve selectivity, but there will be a drop in volnme.
However, if 80 per cent of your stations are now useless
owing to the interference we feel sure that by losing
one or two of these you will find a large percentage
of stations to which it will be worth while listening.

TWO LOUD-SPEAKERS

“I have two loud-speakers, one having a much
higher impedance than the other. As I wish to
use one in one room, and the other in another room,
can you suggest some way of connecting up so that
I get equal volume from both.”—(R. 3., Birmingham.)

It is not an easy matter to work two speakers of
widely different impedance from the same output.
When placed in paraliel, the lower impedance speaker
will take all the volume, and when in series, the higher
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NEW and RECENT
BOOKS

GEORGE NEWNES, Lid.

WIRELESS BOOKS |

THE QOUTLINE OF WIRELESS
8/6

By RALPH STRANGER (Omaibus size)
Post free 9/-
A comprehensive work on wireless that everybody
can understand. The Outline of Wireless is
specially written for the * man in the street,” and
covers the whole subject of wireless reception from

Ato Z.  Third Edition.

THE MATHEMATICS OF

WIRELESS 5/-
By RALPH STRANGER, Post free 5/3
This book is essential for the wireless amateur
who desires to gain a fuller knowledge of his subject.
Written by one who has the gift of explaining
abstruse subjects in a simple fashion. 256 pages,

fully illustrated.

WIRELESS, THE MODERN
MAGIC CARPET 3/6

By RALPH STRANGER. (Fourth Edition)

< Post free 3/9
Wireless simply explained at the beginning and
senously treated at the en 5

FINDING FOREIGN STATIONS

3/6
By R. W, HALLOWS, (Long Distance Wireless
Secrets). ’ - Post free 3/9
A book which will be eagerly welcomed by all
wireless emthusiasts, It will solve their difficulties
and enable them to obtain the best possible results
of which their sets are capable.

WIRELESS STEP BY STEP 2/6
By " DICTRON.” (Ninth Edition). Post free 2/9
A book which shows the wireless enthusiast how
to obtain the maximum enjoyment from his
wireless set.

RADIO PLAYS 2/6

By L. DU GARDE PEACH. Post free 2/
Millions of wireless listeners who have been
!hrillg.d by such plays as ™ The Path of Glory ”
and " The Mary Celeste” will now be able to
read them in book form. Mr. du Garde Peach
has written some df the most successful plays ever
broadcast.

HOME MECHANIC BOOKS

1/ Each. Post free 1/2

Invaluable to every handyman. Clearly written

and fully illustrated.
MOTOR CAR UPKEEP AND
OVERHAUL
ACCUMULATORS
TOY MAKING FOR
AMATEURS
25 TESTED WIRELESS
CIRCUITS
SIMPLE ELECTRICAL
APPARATUS
MODEL BOAT BUILDING
THE HOME WOODWORKER
MODEL AEROPLANES AND
AIRSHIPS
25 SIMPLE WORKING
MODELS
THE HANDYMAN'’S ENQUIRE
- WITHIN

8-11 SOUTHAMPTON STREET,
STRAND, LONDON, W.C.2.

Geo. Newnss, Lid,
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impedance speaker will take the volume. The only
method we can suggest is to place the two in serles
and connect across the terminals of the high impedance-
speaker a variable resistance of about 10,000 ohms.
This resistance could be varied until both speakers
are giving about the same volume.

UNMATCHED OUTPUT

“1 am up against.a rather peculiar difficulty. 1
have two loud-speakers, both of which I have sent
to the makers, and am assured arc 0.K. Onpe works
well, but the other is unsatisfactory. How can you
account for this fact ? ’—(W. V., Sidenp.)

As one of your spcakers works well, and the other
one is unsatisfactory, and yet you can prove that both
speakers are actually in good order, it would appear
that one of the speakers is mot matched to your
output valve.

We therefore advise you to read our article en-
titled ** Do you Understand your Loud-speaker,” which
was published in PRACTIOAL WIRELESS, No. 1.
ORDINARY VALVES ON A.C.

T am considering the purchase of an A.C. Filament
Transformer as per the enclosed ad. This method
does not seem to be very widely adopted, makers
seem rather to favour the trickle-charging system
in their H.T. mains units. Is there anything dctri-
mental fu this “ direct from the mainsg” system.
Will you kindly advise as to any difficulties that
might arise. I propose to still use batteries for the
H.T. supply for the time being.” —(8. A., Roehampton.)

Unless you are prepared to use indirectly heated
valves in your receiver you cannot supply the filament
current frowm this L.T. transformer without a little
alteration to the receiver, and we are afraid that H.T,
from batteries would bo rather an expensive method
of supplying plate current to indirectly heated valves.

FREE ADVICE BUREAU

COUPON

This coupon is available until Nov. 12th, 1932,
and must be attached to all letters containing

queries.
PRACTICAL WIRELESS, 5/11/32.

An Essential Book for

The Wireless Amateur

HIS book is written for the

amateur who desires a fuller know-

ledge of his subject. Lt will enable you

to attempt research and experiments
which before were far beyond your |
powers. The author has the gift of |

explaining abstruse subjects in a
simple fashion. Fully illustrated. '
|

The MATHEMATICS
of WIRELESS

By ’
RALPH STRANGER 3'=

Obtainable at all N ts and Bookstalls,
or by post 5/3 from George Newnes. Lid.,
8-11. Southamoton St.. Strand. Londan. W.C.2

The Loud-speaker and the Output
Stage
(Continued from page 334)

If maximum efficiency and quality of
reproduction are aimed at, it certainly is.
This can easily be verified by connecting
the speaker through a different number of
transformer ratios in turn and comparing
results. It will at once be apparent that
at one ratio the volume is noticeably greater
and tone appreciably better. With three-
electrode valves the exact ratio is not quite
so critical as with pentodes, but it is, never-
theless, sufficiently so to justify careful
attention and consideration.

Fortunately most transformers and
chokes are supplied with two or three tap-
pings so that different ratios are readify
available, but the ratios are always, of neces-
sity, fairly “close.” For instance, one
well-known' firm of transformer manufac-
turcrs supplies one transformer having
ratios of 1: 1, 1.6 : } and 2: 1, and another
having ratios of 156:1, 22.5:1 and 33:1;
it would obviously be useless to buy a trans-
former of the latter type when a ratio in the
region of, say, 2:1 were required,

NEW

WIRELESS

INSTRUCTION

The I.C.S. Wireless Courses cover
every phase of wireless work, from the
requirements of the youth who wishes
to make wireless engineering his carcer
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 knowing thoroughly the basic prin-
ciples can pace be kept with it. Our
Instruction-includes American develop-
ments and practice in addition to
British. . It is a modern education in
radio, covering every department of
the industry, and gives an outline of
the principles and possibilities of tele-
vision.

Our Courses

Included 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 trans-
mitting. .

There is also a Course for the wireless
salesman. This, in addition to incul-
cating the art of salesmanship, provides
that knowledge which enables the
salesman to hold his own with. the most
technical of his clients.

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

YOU MAY USE THIS COUPON

INTERNATIONAL CORRESPONDENCE  SCHOOLS, LTD..
Dept. 94, International Buildings, Kingsway, Londoa. w.C.2.

Without cost or obligation, please send mz full in-

formation about THE I.C.S. RADIO COURSES.
Nameesssssssasiaaaananes teeserisiacaas Age.sio
Address cosseeiasesecsesianneititsiiisasnsosnanes
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F a spaghetti resistance, a condenser, a
transformer, or a choke, or almost any
radio component is examined, it will

be found that certain numbers are printed
or stamped on it. Moreover, the specifi-
cation of every receiver or circuit contains
precise instructions as to the value of each
component used in the layout. These
facts immediately suggest that there is
some connection between the numbers
stamped on the radio parts and their suita-
bility for any particular purpose. The
suggestion is perfectly correct, and it is
the object of this short series of articles
to explain the importance of quantitative
design, and to show why certain propor-
tionalities must be observed, and why
components of ccrtain values must be
selected for use in radio receivers. Radio is
really an exact science, dealing with minute
amounts of power and with cireuits balanced
to a nicety. Arithmetic is the science
of figures, and can help us to understand
much that would otherwise seem quite
meaningless. In treating this subject,
no mathematical calculations will be given,
and no advanced knowledge of mathematics
is required of the reader, neither will he

" be troubled with abstruse technical formulze,

A Question ‘of Numbers

There are very many ways in which
numbers may be related to each other.
For example, a number may be the sum of
two or more other numbers ; or the differ-
ence between two numbers ; or the product
of two numbers, that is to say the result
of multiplying them together; or the
result of dividing one number by another.
Again, two sets of numbers may be such
that one number in one set always bears
a constant ratio to the corresponding
number in the other set. It will appear,
later, that examples of all these relation-
ships, and many more, arc to be found in
radio design.

Beginning with simple addition, it should
be noted that the voltage of two batteries
connected in series is equal to the voltage
obtained by adding the voltage of one
battery to’ the voltage of the other. Thus,
two 60-volt batterics connected in series
will give a total pressure of 120 volts.
Resistances connected in series are also
additive. If, therefore, you want a resis-
tance of, say, 4,000 ohms, and have not a
unit of this value handy, yvou can substitute
a 3,000-ohm and a 1,000-ohm resistance
connected. in series, or two resistances each
of 2,000 ohms connected in the same way.
It is also important to note that when
a circuit divides into two or more branches,
the values of the currents in all the branches
total up to the current in the main circuit.
For example, if your low-tension accumu-
lator supplies current to three valves
taking .2, .1 and .3 ampere respectively,
the total low tension drain is obtained by
adding these threc figures together, ¢.c.,
.6 ampere in all. Similarly the total out-
put of a high-tension power unit is equal
to the sum of the anode currents of each
of the valves in the set plus, of course,
the screen current of any screened grid

" v werl

THE ARITHMETIC OF—

How to Calculate the Value of the Various
Components Used in a Wireless Set.

I ne { .- P

valves, and the auxiliary grid current of the
pentode if one is employed.

Inductance and Capacity

A familiar example of the way in which
one radio quantity depends upon the
product of two quantities, is the question
of tuning. The wavelength to which a
circuit is tuned depends upon the product
of the inductance and capacity of the ecir-
cuit. Actually, it is equal to the number
1884 multiplied by the square root of the
product of the inductance and the capacity,
the former being expressed in microhenries,
and the latter in microfarads. Why is
it, then, that a tuning condenser of .0005
microfarads is invariably specified for a
broadcast receiver ? The answer is that
considerations of size and overall efficiency
more or less settle beforehand the inductanco
of tuning coils, values of approximately
200 microhenries for the medium waves,
and about 2,000 microhenries for the long-
wave band, having become standard.
In conjunction with an aerial possessing
average capacity to earth, a wvariable
condenser of .0005 mfd. will comfortably
tune either coil over the normal range
of wavelengths. If a condenser of, say,
.0003 mfd. were substituted, the receiver
could not be tuned to the higher wavelengths
in each band. On the other hand, a
larger capacity of tuning condenser would
not decrease the wave range of the set—
would, in fact, increase it beyond the use-
ful range, and the actual broadcast- band
would be crowded into a small section of the
dial, making accurate tuning difficult,
and giving a spurious “ sharpness ” to the
tuning.

Voltage Drop and Resistance

A further useful example of the value
of one quantity depending upon the pro-
duct of two others is the voltage drop
in a resistance, which is equal to the current
in amperes, multiplied by the resistance
in ohms. To take a concrete case, a resis-
tance of 4 ohms in a circuit carrying 2
amperes will cause a drop of 8 volts. The
practical use of this relation can be seen
when it is desired to break down the
voltage of a - high-tension power unit
in order to apply a voltage less than the
maximum to one valve, say the detector.
In order to do this, the formula must be
tumed round a bit, and restated to the
effect that the resistance required for a
given voltage drop is equal to the required
voltage drop divided by the current in
amperes.

‘If the current is expressed in milli-
amperes, the answer must be multiplied
by 1,000, because a milliampere is one-
thousandth -part of an ampere. For in-
stance, suppose your high tension wunit
gives 250 volts, and you want to apply
only 100 volts to your detector, which
takes an anode current of 2 milliamperes.
the value of the dropping resistance should
be 150 volts, multiplied by 1,000 and divided
by 2 milliamperes, or 75,000 ohms. Grid
bias resistances are calculated in exactly
the same way, the required bias voltage
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being divided by the anode current of the
valve, and multiplied by 1,000.

The relationships dealt with so far are
all quite simple, and result from easily
understood electrical laws, There are
hosts of others, however, which are not so
obvious, and which cannot be explained
quantitatively without going too deeply
into technicalities. In most cases, how-
ever, it is possible to give a reasonable
explanation which will, at any rate, show
that there is nothing in the nature of a
““ hit and miss” in the design of an effici-

ent radio receiver.

Grid Leak and Condenser Values
Let us take first the values of
condenser and grid leak employed
in a leaky grid or power grid de-
tector circuit, or In a resistance
capacity coupled amplifying stage.
For the average leaky grid detector
. a condenser of .0003 mfd. capacity
and a grid leak of about 2 megohms
resistance usually are recommended,
while for the low frequency R.C.

Il

stage the condenser may be as great
as .05 mfd. or even more and the
grid leak of the order of 250,000
ohms. What are the rules governing
the choice of these values, and to
what extent, if any, can the re-

commended values be departed
from ? Without going too deeply into
theory, it can be stated that the function
of the coupling condenser is principally
to convey the alternating signal to the grid
of the valve, while the grid leak acts as
a discharge resistance. Now the reactance,
or opposition offered by a condenser to
the passage of an alternating current is
high at low frequencies and lower at high
frequencies. At the enormous frequencies
used for broadcasting, which are of the
order of a million cycles per second, a
small condenser, of about .0003 mfd. is
uite satisfactory over the whole radio
?‘requency range. But in a low frequency
amplifier the ratio between the lowest
frequency it is required to pass (perhaps 12
cycles) and the highest (say 12,000 cycles),
is in the neighbourhood of 1,000 to 1. If,
therefore, the coupling condenser is very
small, its rcactance at the lower audio
frequencies will be so high that the lower
notes will be weakened or * attenuated
and serious amplitude distortion will occur.
The grid leak is called upon, in a detector
circuit, to discharge the electrons accumu-
lated on the grid during alternate half cycles,
while in the resistance capacity coupled
stage it has to complete the grid circuit
of the valve and discharge it continuously
and rapidly so that the voltage at the grid
at any instant accurately follows the signal
voltage fluctuations. Its value, therefore,
must be such that the * time constant *
of the grid circuit is small compared with the
frequency of the incoming signals, so that
at all times the grid is * cleared ” ready
for the next signal wave: The value of the
grid leak in conjunction with other con-
stants of the circuit, plays an important
part in the time factor, and although the
value is not very critical it should be

understood that too high a value will
result in a “ choking ” of the grid, causing
gerious distortion, while too low a value
will result in a loss of signal ‘strength
and distortion in addition.

Coupling Condenser Values

A 50 per cent. or even a 100 per cent.
departure from the recommended value
of grid leak will not usually make any
serious difference in = performance, bub
greater differences should not be risked.
In the case of a detector valve, the value
depends to some extent upon the con-
stants of the valve and upon operating con-
ditions, In a power grid detector, for
example, where the coupling condenser
usually is smaller than the conventional
0003 mfd., say .0001 mfd. and the valve is
operated at a high anode wvoltage and
current, a much smaller grid leak, generally
of the order of quarter megohm, is neces-
sary. We will revert to the question of
grid leak values in R.C. coupled stages in
the next article, as this is also bound up
with the value of the anode resistance.
A fairly wide range of choice is usually
given for the value of the coupling con-
denser in low frequency resistance capacity
coupled amplifiers. A capacity value
between .005 mfd.” and .05 mfd. will be
perfectly satisfactory, but the actual choice
depends very much upon the band of fre-
quencies it is desired to pass. If the set
builder wishes for full round tone with
plenty of bass, then the value of .05 mfd.
or even greater should be chosen, while a
lower value, by cutting off some of the
bass response, will give a higher pitched
and perhaps more brilliant tone.

(To be continued next week.—Ed.)
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“The _Editor does not necessarily agree with opinions expressed by his Correspondents

Articles. in Order of Merit

Sir,—Just a line to say how pleased I
am with the great new paper, PRACTICAL
WireLEss. 1 think it is the goods. As
soon as I saw in Hobbics that you were
publishing a new wireless paper I went
straight out and ordered a copy weekly
from my newsagent « I think it is written
in a concisc and interesting manner, and I
was very much surprised that you managed
to produce such a big: paper, seeing that it
is only the first issue. I have read it
through and "through, and the following
are a few of the articles which interest me
most. I have placed them in the order
in which I like them.

. Radio Wrinkles.
. Replies to Queries and Enquiries.
. The Why and the Wherefore.
. A Chat about the Latest Components.
. Round the World of Wireless.
Radio Fads and Fallacies.
. Is Your Set Off Colour ?
. Do You Understand Your Loud-
speaker ?
9. Radio Ramblings.

10. How to Place Your Components.

Will you be including a few articles on
Television ? What about having a special
Chrigtmas Number of Practrcar WIRE-
LESS ?—NORMAN CLARK (Whitley Bay).

Cure for Broken Hearts

Sir,—We thank you for the Weekly
Wireless Magic, as we call it. -We must
say vou have responded to a broken-
hearted cry of “ Who will issue a real
practical paper on wireless problems ?”’ We
may say you have done, and, what’s more,
bhave done it well. PracricAL WIRELESS
beats all comers. We are delichted with
your great paper.—JOoSEpH H. BarToN and
Isaac AITREN (Maryport)

Difficulty in Obtaining Components

Sir,—It repeatedly occurs that certain
specificd components are required for. a
particular circuit. In spite of the fact that
these makes of components have been
advertised for a considerable time beforc
the publication of the circuit, they are not
obtainable when required. This seems
to me a very bad state of affairs, for the
manufacturer loses business, as the
prospective purchaser, being eager to
proceed with the circuit, is tempted by his
dealer (who states that he cannot get
delivery of the specified parts) to accept
an alternative make, which often spoils
the whole effect. Is it that the manu-
facturers at this stage cannot reasonably
estimatc the demand, or that they await
the extent of the demand before commene-
ing manufacture ?

Your views on this unsatisfactory state
of affairs will, I am sure, be appreciated
by the large number of home constructors
-who welcome PracTicaAL WIRELESS.—
F. RIvETT (Lewisham).

A Hint About Binding Volumes

~Sir,—Congratulations on your new papér
Pracricar WIRELESS. I think it beats all
others.

03O TR LR

May I suggest that, if possible, all
advertisement pages back each other, then
they can be torn out when each volume is
complete, leaving reading matter ready for
binding.

I am sure there are many readers who
will have their books bound in volumes,
and it would be much better without the
advertisement pages.—REGULAR READER
(Cambridge).

An Earth-connection Hint

Sir,—When reading your articles on
Radio Wrinkles, I saw one on a simple
earth. I should like to point out that this
is a very good way, only in the casc of a
novice he is apt to screw the bolt or
screw too much to tighten the wire, with
serious results to the lead pipe. A safer
plan is to place a piece of metal on the
pipe first so that the end of the bolt presses
against this, and not against the lead pipe.—
F. SmrrH (Bootle).

A _Beginner’s View

Sir,—I would like to write to congratu-
late you on your journal, which is very
helpful and, in my view, the contents: are
put in such a way that even a beginner
should understand it. I think your article
“ Radio Wrinkles ” a good idea, as it not
only allows a reader to air his views on
radio defects but also gives other readers
ideas which perhaps would not otherwise
})e dp)ublished.-J. W. Y. MoMMeERY (Ash-
ord).

Some Suggestions

Sie,—I should like to express the favour-
able impression that * No. 1’ has made
on me, and trust—seeing that I have given

CUT THIS OUT EACH WEEK

DOYOU KNOW?

—That band-pass coupling condensers and
resistances must be  non-inductive " to
preserve the band-pass characteristics.

—That if a single coll of the * canned '
variety is used, the can must not be removed,
or the tuning range of the coil will be altered.

~—That a mains set operated from D.C. mains
should have a switch in both mains leads.

—That it is possible to insert a blasing re-
sistance in an indirectly heated valve cathode
80 that a simple switch for the pick-up will
enable the valve to act as Grid Detector or
L.F. amplifier.

—That a screen-grid valve makes a very
sensitive detector valve.

—That a temporary small-value fixed con-
denser may be simply constructed by twisting
two lengths of flex together.

—That with some types of valve an * anti-
microphonic ** valve-holder will aggravate
microphonic troubles.

—That a choke in each lead of an eliminator
often increages hnm, due to Induction effects
between the two coils.

S

a permanent order for its delivery—that it
will continue to do so, and possibly become
still better.

I am a * practical wireless ” fan—have
been so from the earliest days of broad-
casting, when the reception of Writtle was
thought magical—if not devilisht! And
ever since have preferred to construct, not
assemble. No doubt there are thousands
more the same, and we would rather make
our own special coils, for instance, than
buy patent arrangements ; not because we,
in many cases, begrudge the outlay, but
for the added interest the work provides.

Invariably when a new circuit is pub-
lished it is necessary—when it is desired
to keep to specifications—to purchase more
or less expensive components, which, after
all, are only simple arrangements neatly
enclosed. And when a * better ”’ design
follows in a few weeks a different article
has to be purchased, instead of making
use of the old one. It is quite possible,
for example, in the case of a certain
tuner, that values have to be exactly
calculated for perfect results, so that a
home-worker would have difficulty in
makmg one so efficient. But, on the other
hand, is not such exactness unnecessary—
may not defects in other parts of the set
neutralize it ? Of course, if the original
circuit is followed absolutely, results should
be as claimed. But do not most * practical
wirelessers ”’ ‘use the nearest similar com-
ponent they may have on hand ? I should
think very few who make a habit of recon-
struction buy a fresh kit each time. So
that I hope you will see your way to giving
us circuits that can be home-made some-
times, or at least publish the necessary
data to wind, for example, a band-pass
arrangement. —A. 8. (Woking).

¢ Radio Fads and Fallacies **

Sir,—If you are unable to find room to
publish the following, perhaps you will
kindly pass this letter on to the individual
concerned.

Your contributor, W. B. C. Richardson,
in his article ‘“ Radio Fads and Fallacies,”
states that both designers and constructors
are not consistent. It would appear from
Mr. Richardson’s remarks, however, that
it is he who is not consistent. He states :
‘“We are told that since H.F. currents
travel only on the surface of the wire, we
should have multiple strand aerial wire and
thick connecting wire.” This in itself is
fallacious. There is no point in using
stranded aerial wire wunless each strand is
nsulated from its fellows. If the strands
are not insulated the wire acts as a single
conductor. Admitted the surface area is
larger in 7/22 wire than in, say, single
22 wire. But here again he is wrong, since
for a given frequency the H.F. resistance
of a conductor increases as the diameter
increases, Your contributor leads your
readers to believe that the thicker the wire
the less the H.F.. resistance. He is only
right in so far as D.C. resistance is concerned.

He goes on to say that the aerial, earth,
and aerial coil should all be of the same
gauge wire. Obviously this is hardly practic-
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n.b]e. The tcnsnle strength of 30 QWG
wire is not sufficient to enable 30 or 40ft.
of it to be used as an aerial—at least not
permanently. Conversely, it is hardly
possible to construct a coil wound with
7/22 aerial wire, unless a special room is
set agide for the tuning coils ! Theoretically
your contributor is doubtless correct, but
he misleads your non-technical readers. In
the first sentence of his second paragraph
he is certainly not.correct theoretically.

In conclusion I would state that no
wireless amateur worthy of the name
throws old or “ obsolete >’ apparatus away.
It usually comes in useful at some time or
‘other, and is certainly not a sign of * mean-
ness.”—Maxwery, G. SurrH  (Thornton
Heath).

- [In my opening senience of paragraph lwo
I merely state what the text-books tell us—
namely, the well-known fact that owing to
the uneven distribution of H.F. currents in a
conductor, stranded aerial wire i8 more
efficient than single wire of the same cross
section. Thisis not my own personal opinion,
it 1s general knowledge. It vs also well known.
that in practice it does not matter greatly
whether the strands are insulated from one
another or not, since the oxide which quickly
forms on the wire 1s practically an insulator.
However, I cannot find that I stated any-
where that the strands should not be insulated.
My point was that, in view of the fact that
emphasis is generally lavd on the necessity
for a low-resistance aerial and earth system,
then low-resistance cotls should also be wused
in order to take full advaniage of st. I do
not suggest that a practical system would
consist of aerial and coil both composed of
7122 S.W.G., or tndeed that they should
both consist of 30 gauge wire, but there are
many - valucs between these two extremes.
Regarding the coil itself, if this is wound
with the usual cylindrical wire, there is, of
course, an optimum point above which it is
useless to increase its diameter, since losses
occur due to eddy currents in the wire itself.
This diameter is dependent on the frequency,
but is nevertheless considerably greater than
that used in many canned coils.

Your remark that * for a given frequency
the H.F. resistance of a conducior increases
as the diameter increases,” I find particu-
larly interesting, especially in view of the
fact_this is the converse of accepted theory.
Perhaps, however, you have discovered some
new principle. Naturally, since you say the
H.F. resistance increases as the diameler
increases, it must follow that it decreases as
the wire gets thinner, until it, no doubt,
reaches its minimum value when there is no
wire at all! Just a strip of hot air/—
W. B. RICHARDSON.] §
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Stronger Building !

Sir,—It gives me much pleasure to
endorse the praise accorded to your Journal,
by its readers, on the correspondence page
of No. 4, and trust you will be able to
maintain the same high standard of
excellence in future issues, when I am sure
the paper will achieve the popularity and suc-
cess it honestly merits in these first copies.

May 1 say in passing that after reading
the suggestions, your remarks at the head
of the page meet with my profound approval
in regard to most of them, though I should
like to lend my support to A. Benham
{weekly index), A. T. Pym (Exchange and
Mart) and F. S. Coley (ForeignProgrammes).

' A condensed Home and Foreign programme

feature would, I am sure, make the paper
all that could be desired.

And now for my complaints; in the first
place, I value my copies of “ P.W.” very
much, and suggest that you provide us with
some kind of strong case to put them in, so
that we may continually use them without
their becoming damaged. Then finally
you have so intrigued us with the glowing
description of the Encyclopedia, that 1
believe many eof us are counting the
Wedesdays till we have qualified. —Jonx
K. ELvin (Skipton).

The Righi Noie !

Sir,—Having now read No. 4 of your
new publication, I take this opportunity of
wishing your venture every success for the
future. As one who has lived through the
various phases of radio from the early days

I feel I am in a position to criticise, or other-

wise, a publication on radio. Personally
I think you have “ struck the right note.”
Continue with your articles, which are to my
mind a little more complete than elsewhere.

Personally I find pleasure-in reading an |

| article on an elementary subject; if well

 friend of mine.

| written it generally gives food for thought.

I handed No. 2 on to a non-technical
I asked what he thought
of same. Theso were his remarks: “1I
have read heaps of wireless books, but
this is the first time I have found an
explanation in a simple form of the various
condensers.” Now for a suggestion.

I would like to see you include a weekly
article, Television Topics. This would
complete your PracticAL WIRELESS.
Readers would be agreeable to help you with

.this; possibly Mr. Barton Chapple might

find time to foster the idea to your satis-
faction. He would supply the copy. Ifyou
consider this suggestion let us know. I

‘ehclose a card of a recent effort of mine in

connection with Television, being one of
the very early workers in this country.—
R. W. Conxmnc (Wemb]ey)
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Specified for the

“ARGUS THREEL”

You require TWO 4-PIN, ONE 5-PIN
Acknowledged by experienced ecxperimenters ang
technical experts to be the perfect valveholder s
Sturdily built, skeleton type for mounting on meta ¢
ebonite or wood. Turned Resilient SOckets guarante,
tull-surface contact with every

type of valve pin—solid or other- : 5 Pin

wise, [Easy insertion ; the unique : Model

design of the piate allows sockets : 4 Pin 8d
to move faterally and centre : Model °
themsalves with  valve - pins

ow Loss—Highe Eff
Fully Hiustrated folder N fru on requesl _from
LECTRO LINX LTD,, 254. VAUXHALL BRIDGE RD., S.W.1.

Famous Maker’s Offer ! £5 g:dni{)ﬁ%r:lr - 65,
0

SEVEN DAYS' FREE TRIAL

(OR 10/- MONTHLY)
Polished Oak ! and Piano built t
The acoustic Tone brings a fins
thrill.  Makers to Radio-Press.

B.B.C., 3,000 clientcle.
Other Models 35/- to £15.
Photographs and Liet PREFE.
PICKETTS "Gilcis’
(P.R.) Albion Rd., Bexleyheath.

FREE'! Post this Coupon -~
[ To SLEKTUN PRODUCTS LTD.

1 21 Douglas Sireet, Westminster, S.W.1.
b Please send me the construction book and Blue Print of the
I SCOUT S.G.3. Ienclose 11d. stamp for postage.
|

Namc LR S RUY - R R Y

: Address.w o-v e

1 00t 5 9 9na S P 08 s ves $o0 Gur B0 bab

D L . LY ST WP IR S e

“NEW RADIGS FOR QLB”-—FQR CHRISTMAS

-t

WE BUY YOUR OLD SET & SUPPLY
YOU WITH A NEW SEASON'S MODEL
Liberal Allowances and Balance

Payable by Cash or Hire Purchase
HUNDREDSOF TESTH\IONIALS FROMSATISFIED CLIENTS

EVERY MAKE OF SET, KIT
OR RADIOGRAM SUPPLIED

Complete Transactions Exccuted by Mail,

It will payfyon:to write for particulars of ‘our amazing exchange offer,
enciosing 13d. stamp, nammg your old set and the new modei you fan¢y.
E QUOTATION WILL FOLLOW.

FREE ereless Set to introduce the Radialaddin Club.

}

Please forward this INQUIRY FORM (without obligation)
Please quote me free your allowance for the new set:
Make Model and List Pricees. ..vesceenesmeeicesssn. crone
My present Seb s @ Make.meoimoniensinisninas «~  Betferies of Maing e
Date of Parchase w....u.en .vee  Original Cost of Set, ,....
Balance of purchase prlce would be peyable by me as follows:
Plan A. Whole of balance in cash.
Plan B. Whole of balance over six, nine, twelvel months.
1 Delete unwanted twords.

torameriaaprasse

NAME a foll
(Block leitecs)

AODRESS .

RADIALADDIN, LTD.

THE LARGEST RADIO. EXCHANGE IN THE uurrzb KINGDOM,
(Dept. P.R.W), 47-48, Berners Sireet, London, W.l. Museum 1821
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=== RECEIVED

we undertake to send on
Merely state, on
rom whom you

To save rcaders trouble,
catalogues of any of our ‘advertisers,
u posteard, the names of the firms
require catalogues, and address it f{o *° Catalogue,”’
PraCcTICAL WIRELESS, Geo, Newnes, Ltd.,, 8/11,
Southampton St., Strand, London, W.C.2, Where
advertisers make a charge, or require postage, this
should be enclosed,

IGRANIC PRODUCTS
A TFULL range of components I8 listed in an attrac-
tive booklet we have just received from
Igranic Eleetric Co., Ltd. Amongst the wvarious
items shown are plug-in short-wave coils, H.F. chokes,
fixed and variable condensers, slow-motion dials, L.F.
transformers, mains transformers, potentiometers and a
series of push-pull and other switches. For radiogram
work there is also the * Igranovox ” pick-up and a
responsc corrector, which is designed to afford the
requisite compensation for the deficiencies of the record
at the lower frequencies. Constructors who look for
high-class workmanship in their components should
make a point of obtaining a copy of this booklet. The
address is 149, Queen Victoria Street, London, E.C.

PILOT AUTHOR KITS .
JJOME constructors will find in the latest list issue
by Peto-Scott Co., Ltd., 77, City Road, London,
E.C.1, a useful guide to the trend of modern receiver
design. A fine range of manufacturers’ kits, including
three, four and five-valve receivers and all-mains sets
are listed, together with several makes of moving-coil
speakers. and eliminators. Particulars are also given
of various radio envelopes containing full size blue
prints and simple instructions for making different
types of rcceivers. 'This firm, which has been estab-
lished since 1919, specialises in radio service In all its
branches, and expert opinion and advice are always at
the disposal of prospective eustomers as well as
those who regularly purchase their radio requirements

from the firm. As will be scen in this firm’s ;an- |

nouncement on page 317, Messrs. Peto-Scott aro
able to supply complete kits of the receivers described
in these pages, and quite a lot of trouble is therefore
saved for the Home Constructor who can obtain all
the necessary components at one time.

‘u.u-i

Broadcast Query Corner

PRACTICAL - WIRELESS

|
known stations it happens frequently that listeners

pick up wireless transmissions of which they fail to
recognize the origin. It is to solve these lttle pro-
blems that the Broadcast Query Service has been
organised.

In order that a careful scarch may be made it is
essential that ecertain data should be supplied to the
best of the inquirer’s ability and knowledge. When
sending such querics to the Editer the following rules
should be followed : —

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

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

3. State approximate wavelength or frequeney to
which receiver was tuncd, or, alternatively, state between
which two stations (of which yon have the condenser
readings) the transmission was picked up.

4. Give date and time when broadcast was heard.
Do not forget to add whether a.m. or r.m.

5. Give details of prograinme received, and, if you
can, soine indication regarding the language, if heard.

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

7. To facilitate publication of replies, append a
nomede-plume to your Inquiry.

Although the service is malnly applicabie to broad-
casting stations, wherever possible replies will be given
in regard to morse transmitters {(commercial stations,
fog beacons, etc.) and short-wave broadcasts. For the
identification, however,.of stations operating on chan-
nels below 100 metres it wil be evident to inquirers
that a closer estimate of wavelength must be sub-
mitted than in the case of broadcasts on the medium
or long waveband if successful identification is to
be carrjed out. 1 . 1

All inquiries should be addressed to The Editor,
PRrACTICAL. WIRELESS, | 8-11, Southampton Street,

Strand, London, W.0.2, and the envelope marked |

Broadeast Query Service, in top left-hand cdrner.
Stamped addressed emvelope should no! be enélosed,
as replies cannot bp sent by post, but will be published
in due course in each lssme of PRACTICAL WIRELESS.

Replies to Broadcast Queries

J. L. 8. DunDEE (Dundee): Kharkov, U.8.8.R.,
on 368.1 m.; early morning physical exercises. GRID
Bias (Thornton Heath): (1) LSY, Buenos Aires
(Argentine Republic) ‘'on 14.47 m. (20,730 kc/s.;;
Interval Signal, three notes (oscillating wvalves);

- (2) Posslbly WOXAA on 49.34 m,, relaying WCFL,

Chicago, U.8.A.; (3). If call letters, W3AHR are
correct, Amateur experimental transmitter at Phild-
detphia (Pa.) U.S.A.. RADMORE (Woodiands): On
the date on which you heard these stations, we were
still on British Summer Time, namely one hour
in ad; of G.M.T. to which Spain works. The

UNDER the above title, with the assistance of a
recognised authority on foreign broadcasting matters
and a regular contributor to wireless publications

broadcasts picked up were from the Seville, Madrid,
and Barcelona studios; on about 335 m., you ilt
have heard L.R2 Radio Prieto, Buenos Aires (330 m.) ;
LR3 Radio Nagional and LR4 Radio Splendid in

November 5th, 1932 o

SERADEX (All British) RADIO

} See Report on Page 356 of this issue.

‘ From
Measuring instruments, as reviewed 6s. 11d.
A.C. Chargers, metal rectified, com-
plete e S le .. 32s. 6d.
Filter Chokes, 40H, 30Ma .. L 3s. 6Bd.
Filter condensers, 400 Volt workin 8d.
Glasswound (All Wire) Resistors, 1}
watt e A i = 9d.
‘Also made in 23, 5 and 8 watt
Ratings
Moulded Anode Feed Resistors, 1}
watt A% KB X o) 8d.
Mains Transformer for H.T. unit as
described in issue for October 22nd 145, 8d.

Full lists for stamp; from 48, Wakegreen
Road, Birmingham,

Everything You Want To
Know About Wireless

THIS book has been prepared for the
non-technical listener.  After reading
The Qutline of Wireless, your set, which
a few days ago was-as a sealed book to you,
will now be yours to do with as you will,
Many illustrations and diagrams.

THE OUTLINE
OF WIRELESS

By RALPH STRANGER
832 PAGES

Obtainable at all Newsagents and Bookstalls,
or by post 9f- from. George Newnes, Lid.,

8/6
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Newnes’

COMPLETE WIRELESS |

explains wireless theory in a way never before
achieved. It is packed with really practical
articles. Not a square inch of paddipg in the
whole work, and not a page which you cannot
understand. :
IF you earn your livinz in the industry, this work
is worth pounds to you as an ever ready source
of reliable informaticn.

THE ILLUSTRATIONS.

The work contains hundreds of photographs show=
ing approved methods of servicing modern re-
ceivers, including EKCO, PYE, H.M.V., COLUM-
BIA, PHILIPS, etc. Another interesting series of
photographs illustrates the principles of wire~
less in a fascinating manner.

A FEW ITEMS IN EARLY ISSUES-

o AL
PR Servicing EKCO Receivers:
v.nd.“*; THEPRACTIC NS Screen-Grid Pentode Two.

pLAIN TR Double Cone Portable.
g Mains Transformer.

_‘d’_”- {¥ - 1

GERVICIN S PART 2.
1s iy s - 5 S pme—
“m-w\)-\“" v \ Servicing EKCO Receivers.

s o B [ Pedestal Receiver.

L psh DESIGN A i Set Construction.
m?‘\‘s‘:ﬂm G : Methods of Volume Control.
> S > T PART 3.
~OWK . e

ppERIMEDTAL LI Pre-Tuned Three.
Servicing PYE Receiver.
Safety Regulations for Mains Sets.
PART 4.

Servicing PYE Radiograms.
Six Designs for Radio Cabinets.
Short-Wave Broadcasting.

PART 5.
Servicing H.M.V.

j The 7-Metre Three.
SEVEN Now Fault Tracing Chart.
: Making a Wave Meter.
PART 6.

UN SALE Servicing H.M.V. Valve and Set

Tester,
Ganged-Coil Circuits .

PART ™
Servicing EDISON BELL Short-Wave
F

©

our.

Faults in Home Constructed Sets.
GET YOUR
COPY TO-DAY
Obtainable at all

Newsagents and
Bookstalls, or post
free 1/2  from
George Newnes,
Ltd., 8-11.South-
amplon  Street,
Strond. London,
w.C.2.

PP J Fed
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Build with - certainty-!
Build - with -LOTUS!!
There’s more in them than
meets the eye.....brilliant
design and careful crafts--
manship. They are matched
for maximum performance
....and GUARANTEED to

give it!

GET THIS LIST NOW!

f h
il e\

L8 AN

RANTE
COMPONENT'S

If you are an enthusiast who prefers to build—choose LOTUS.
Whatever the circuit, you can literally guarantee the ultimate
efficiency of the set when you incorporate LOTUS GUARAN-
TEED COMPONENTS. The quality of reproduction depends
upon the quality of the components used. With Lotus Com-
ponents you get critically sharp tuning; long range, tremendous
volume, realism! -That’s why they are ‘consistently chosen and
specified by the-leading set designers in the Radio Technical Press
—that’s why you should incorporate them.

Sesadd this Couporn NOW

To LOTUS RADIO, LTD., LIVERPOOL.

Please send full d=tails of LOTUS CUARANTEED COMPONENTSard LAND-
MARK 3 KIT SET to

o 000254 fx{(f(!{ il 5/ ;

\ - = 14
A

|
|

Mr b kS s

BN SIS oo e LANDMARK 3 KIT 39/6

NEWNES, LTD,, 8-11, Southampton Street, 8trand, W C.2. Sole Agents for Australia and New Zealand : GORDON & GoT10H,
Ltp. Bouth Africa : CENTRAL NEWS AGENCY, LTD. Practical Wireless can be sent to any part of the world, post free, for

= " Printed by NEWNES & PEAKSON PXINTING CO., LTD., Exmoor 8ttect, Ladbroke Grove, W.10, and published by \GEORGE
17/4 per annum ; six months, 8/8. Registered at the Geriers! Post Office for Transmission by Canadian Magazine Post.
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B.Sc(Hons),DIC AMILEE,

—— how to bring in more stations

2 COSSOR S.G.VALVES
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" aDo
This

for High Tension Batter:es.

ANYBODY CAN DO IT!

Here isa way in which YOU can
meet the demand for BETTER
Batteries, and Profit Financially
—mzke them yourself in your
Spare Time by moeans of - our
Patented Method znd Formula'!
By making your own batteries you dan
SAVE money—by supplying vour
friends and others you can MAKE
money ; and you can nake up to £300
a year per Licence!

Study the pictures on the left and you
will see how really simple it is. Yonu
will need no expensive . plant"' or
machinery—only a few simple tgols and
hand presses. You need have no
™ special accommodation—a start can he
made.upon your present kltchen\ab?c
The children can help you.

WE WILL TELL YOU HOW

You may know nothing about Wireless
or Electricity-—it doesn’t matter in the
slightesy ! We will tell you how to do
it—FREE. After receiving our irstruc-
tions you can start. right away to
manufactare ! And, the work is
intensely intcresting, as well as casy ;
mwore fascinating than making vour
own Wireless Set ! <The saving is buge
—an average worker can complete a
60-volt H.T. Rattery in 2 hours, st a
cost of 2s._3d. approximately ! Com-
pure this with Shop Prices |

PRACTICAL WIRELESS

Consideravhat this means to you.
Not only can you SAVE money
on your gwn batteries, and get
BETTER results, but directly
| your friends know of them they
| will want some, too !

MAKE YOUR FRIENDS
WIRELESS BATTERIES
AND MAKE:' MONEY
Thus, you can begin to build up a
Profitable Spare-Time Business
andi reap a Golden Harvest from
the Wireless and Electrical
Market. 3
mal(ing comfortable EXTRA in-
comes in this Pleasant, EasyWay.

One Man Earned
5960 in Spare

, ime

There's MONEY in it—big money
if you are energetic and anxious
to get cut of the rut!-So why
not earn up to £300 a year extra ?
Think what you conld do with jt!

e

:I’l!lllllll-'ll'lvll sasauagaagges

Many men are already |

= o + ‘ - & , : .
HERE 1S YOUR OPPORTUNITY——MAKE WIRELESS
BATTERIES—IT IS A PAYING PROPOSITION

' The Demand for Wirel:ss Batteries is increasing by LEAPS AND BOUNDS ! According ‘to the—latest statistics only one
in every three houses is equizped with electricity and so it is easy to see what an enormous demand there must be

It you are a Wireless Enthusiast you know alsp that you and miltions of others are
constantly on the lgok -out for BETTER Baiteries.

LIKE YOU Have
Douhled Their Incomes’

Sir,—Please send me at orce, and FREE,
full details as to how I can Make Money at
home in my spare time, also testimony from
those already making money.
2d. stamp for pnatage

Print your name and address boldly in
capital letters on a plain skeet of paper
and pin this Coupon to it.

November 12th 1932

PROFITS -GUARANTEED
Your market is unrestricted—it
can never become overcrowded—
vou scll where you like and when
you like.” If necessary we will
purchase sufficient of your.output
to guarantec you a Weekly Profit
providing it reaches the required
standard of efficiency which is
casily ‘attainable, - We will con-
tinue your training FREE until
you reach that standard —that’s
fair, isn’t it ?

EI EARN £££'s BEFORE XMAS!

The dull, long winter evenings
are here. How belter can gou em-
ploy them than in inaking money in
this fascinating, Interssting way 3

| Enter this profitable employment
NO W and earn £££'s be[ore Xmas

Don't hesitate—if you have never
seen a battery before you can
MAKE Money this way., Let
us explain this GILT-EDGED
HONEST PROPOSITION:fully,
Write AT ONCE! Make Your
‘SPARE Hours GOLDEN Hours !

& FREE How to Start

...'...........cou PON

To
FHE ENGLAMD-RICHARDS CO.,

ssagesswsssmasz

Mr. V. ENGLAND-RICHARDS,

LYD.
243, King’s Lynn, Norfolk.

1 enclose

“ Practical Wirsless," 12-11:32.
&
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LEWCOS RADIO PRODUCTS FOR BETTE

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

S LEADS

ENTS

Every part made by
Lewcos is a speciality in
the strictest sense of the
term:the most advanced
in design and most ac-
curate in manufacture.
Stocks of Lewcos
Components of every
description are held by
all firstclass radio
dealers. _

Write to Radio Publicity
Dept. W, for descriptive
leaflets of the com-

ponents you require.
<l

|

RECEPTION
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Unlike the

which “rely on a resonance in the vicinity of 100
cycles to give a false impression of sensitivity”’

‘WIRELESS WORLD’ TEST REPORT ON
THE R & A

Majority

WIRELESS

November 12th, 1932

¢¢ The outstanding feature of the performance of this unit is the uniform distribution
‘“of the output energy over the frequency range. This is especially noticeable imr
“the bass, where the majority of permanent magnet unils rely on a resonance n
¢ the vicinity of 100 cycles to give a false impression of sensitivity. In the R. & A.
¢ ¢ Victor * the principal diaphragm resonance is at about 60 cycles, and the imporiant.
¢ yange of frequencies between 75 and 400 cycles is free from objectionable resonances.
¢ The benefits of this arrangement are at once obvious when the loud speaker is
¢¢ tested either on speech or music, while the 60 cycle resonance is helpful in correcting

‘VICTOR'’

¢ the loss of amplification below 100 cycles.which occurs even in some of the best

¢ amplifiers.

¢ In the uppér register there is no sharp cut-off, and the output tails off gradually
There is still an appreciable output at 12,000 cycles when the

“ above 5,000 cycles.

< general level is about 1 watt.”
. “WIRELESS WORLD,"”

C:

"VICTOR

PERMANENT MAGNET MOVING COIL REPRODUCER DE-LUXE

21st OCT., 1932

70/-

INCLUDING
6-ratio
FERRANTI
TRANSFORMER

REPRODUCERS & AMPLIFIERS, LTD., WOLVERHAMPTON

Expressions of approval
were unanimous !

¢ A well constructed
and artistic OAK
cabinet.”’

PRICE

21/-

Crg. Paid.

Mr. Barton Chapple and members of the
technical staff of ‘¢ Practical Wireless,” all
expressed their delight at the harmonious
: design of the ¢ Argus” Cabinet ; especially

By e ! with regard to the design of the fret.

i were, also: When you order your cabinet insist on your
:,’::"ﬁ“.‘f f;’: dealer or kit supplier delivering to you the
: PHI "U and | genuine
: "BlJO Shal . -
| 19/9 and 17/6 | “CLARION ” Radio Furniture CABINET
each. i As designed expressly for THE “ARGUS.”

the Clarion Seal_Trade Mark affixed
Sec the Glarion Seol TARION Eatine

CLARION

Radio Furniture
28-38, Mansford St., London, E.2.
Telephone : Bishopsgate 6371.

GRID LEAKS and

RESISTORS

dian of every good set

Mr. Ohms represents Erie Resistorsj
He stands for safety and stability in
ohms—because each Erie Resistor—
guaranteed to contain its correct com.
plement of ohms, is also guaranteed
to retain its correct complement of
ohms under severest use. Actually,
Erie Resistors have never been known
to break down in ordinary service.
That’s why they are used exclusively
by nearly every British and Foreign
radio manufacturer.

All values from 50 ohms to
4 megohms. Hand-tested, tag
identified, and colour coded
for easy-identification. Trade
inguiries are invited.

PRICE

(-3

Every Ezie
Resistor
carries an UN- [}
QUALIFIED §
GUARANIEE 4
agninst open~
circuiling,

WATT
in all
values

Change over to ERIE
Resistors for reliability

Write for Leaflet with Colour Code
Chart

THE RADIO RESISTOR CO,,

1 GOLDEN SQUARE, PICCADILLY CIRCUS, LONDON, W.i
'Phone : Gerrard 2791
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FOR EVERY SET — there’s a

PILOT AUTHOR KIT

EVERYTHING RADIO!

CARRIAGE PAID TO YOUR DOOR.
COSSOR MELODY MAKER. Model 334 with Send
metallised variable-mu S.G. and detector"o ¥

valves, power valve and cabmet
Price £6]1/6.

Balance 1 monthly payments of 11/10.

y |
7
-“LISSEN_SKYSCRAPER 3.  Send |
Chassis™ model, withi™ (Lissen)  $.G., 7 |
Detector and Pentode Valves.

Price £4/9/6. ‘Catriage Paid:

S

Cash

Balance in 11 monthly payments of 8/3. ™ only
¢ LISSEN SKYSORAPER 3" . sens |
|cab|net Model, Complete with Lissen |

Speaker and Lissen 8.G. Dotector and ,
Pentode Valves. Cash Price £6/5/0. |

Carriage Paid.
I Balance !nﬂ monthly paymentsof 11/6.

l READY RADIO * METEOR * 8.6.3. Three-

Ivalve screened-grid “receiver, ‘with’ valves, Send
cabinet, and permanent-magnet moving-coil 16/3
speaker Coversshort,medium,andlong waves I
without coil changmg Cash Price £8/17/6. ouly

IBalance in 11 monthly payments of 16/3. I

R & A “VICTOR’® MOVING-COIL SPEAKER With

DE LUXE. With 6-ratio input transformer
Iand protecting grill. Cash Price £3/10/0.

Carriage Paid. Balance in 11 monthly pay-
ments of 6/5.

EASIWAY

NO DEPOSIT. Strict
No third

6/5

order

Privacy.
party collections. We
deal with you.direct

EPOGH 20 €’ PERMANENT MAGNET Send l
MOVING-COIL SPEAKER. (New_ Edition.) 6 6[
l With 3-ratio input transformer. Cash Price /

‘| £1/15/0. Carriage Paid. only
Balance in 5 monthly paymeants of 6/3. |
GELESTION P.P.M. MOVING-COIL Send |
SPEAKER. For Standard or Pentode Out- 4 5

ut Valves. Cash or C.0.D. £2/7/6. Carriage , |

aid. Balancein 11 monthly paymentsof 4]5. only l

ROLA PERMANENT MAGNET MOVING- |
|con. SPEAKER F.6, With Universal Sead
It input transformer. Cash Price 4,6]

22[:/9/6 Carriage Paid.

Balance in 11 monthly payments of 4/6, ©ly |
IBLUE SPOT SPEAKER UNIT AND S I
| CHASSIS. TYPE 100U. Cash Price o |

£1/12/6. Carriage Paid, 5/2 |

Balance in 6 wmouthly paymeats | of

5/2. pese) o A

BLUE SPOT UNIT AND CHASSIS Send |

TYPE . 99 PP.M. Including matched 5/6'

Transformer. Cash Price  £2/19/6.

Balance in 11 monthly paymeats of 5/6. only

ATLAS ELINgNgTOR Typ; A.C. 244.0Three Send
tappings. S etector and power. Output

120 volts at 20 mfa. Cash Price £2/19/6. 5/6
Carriage Paid. only
Balance in 11 monthly payments of §/6. |

| HEAYBERD H.T. UNIT D.150. Tapped o 4 I
variable 60/120 v., variable 0f150 fixed. I
Max., 25 mfa at 150 v,, 20 mj/a at 120 v. 8/10
Cash Price £4/6/-. Carnage Paid. Balance

1in 11 monthly paymeats of 8/10. y |

MOTOR For A.C. mains. Model :202. 4/1
Mounted on 12-inch nickel motor plate with
| fully automatic electric starting and stopping only |
lswltch Cash Price £2/10/0. Carriage Paid.
Balaace in 11 monthly payments of 4/7.

W.B.PERMANENT-MAGNET MOVING-
| cOIL SPEAKER. Type PM4. Complete
with transformer, ash Pricc -£2/2/0.
Carriage Paid.
' Balance in 7 monthly payments of 5/9. §

‘!GARRARD INDUCTION GRAMOPHONE Send

Send

5/9

only

SNk e N R L

CASH ~ C.0.D —~ or H.P.

ARGUS3

As described
KIT “A”

in this

Delivered CARRIAGE PAID
on FIRST PAYMENT “OF

week’s issue

Aithor’s kit of

specified “com-

ponents with

ready = drilled

panel, less valves Balance sn 11 monihly pay-
and-cabinet. ments of 10/3.

CASH or C.O.D Carriage Paid £5 : 12 : 0

Red Triangle nanel 14in. x 7in.
Peady . Drilied

Baseboard -14in. X 9in. Ohnssm Type

4 1jn, - Deep

pr. Telsen twin matched colls

J.B. Type No, 2069 2-gang 0005mld
variable condemser with dial ..

Lissen Hypernik 4-1 L.F. Tﬂns!ormcr
with Lissen tone compensator .. 1

Ready Radio 5.3, Choke

Bulgin Midget Scrceued Choke. H.F.8

Polar ,0005mfd. Cempax Condemser ...

Polar 0003mfd. Compax Condemser ..

Lewcos 50,000 chms yotentiometer

T.C.C. .0003mfd Condenser. Type ‘S

'.l‘ C.C. .0001mid Condenscr. Type “ 8*°
T.C 0 1mfd Oondenscr, Type No, 50 ..

Y o . 2mfd Condenser. Type No. 50 .,

T.C. c .Imid Condenser. Type No. 50

Graham Farish 1 meg. Ohmite ..

Bulgin Spaghetti Resistance 5,000 ohms

Bulgin Spaghetti Resistance 20 000 .
Bulgin Spaghctti Resistances 100 000
Ready Radio 3-point switch

Clix 4-pin Chassiz mounting
holders (with terminals)

Clix 5-pin Valveholders, chnss;s mountv
ing, with terminals .., oh

marked terminals 2

Marked wander plug

Screws, Flex, Conncctlng \Hro. cte.

N W

w
-3
woove®s » 6o o'F

O

»
[

bt pud

Q0T & OOUNONOORD

valve-

M OEEENERONEANRNNON |

-

P11
-

s 1
EIT * A,” Cash or C.0.D., Carrlage Paid £5 12 0
SpecifiedValves . £2.10.6. Specified Cabinet,15/-
KIT ““ B.” As Kit““ A"’ but with Valves,
less Cabinet. Cash or C.0.D. Carriage
Paid, £8/2/6, or 12 monthly payments of
14/11.

KIT “C.” As Kit " A" but with Valves
and Cabinet. Cash or C.O.D. Carriage

Paid, £8/17/6, or 12 monthly payments of
16/3.

SONOTONE &

Described in issue of October 22nd.
Delivered CARRIAGE PAID

“Mp»

KIT A on FIRST PAYMENT OF

Author’s Kit of specl- Bala L

fied components with , “M’;f‘ n

ready Drilled Panel hut o ; nwy ‘Pa}’-

fess valves and cabinet. nentsof 11,
CASH. or C.0.D. Carriage

Paid  £6/1/0,

1933 WALNUT
ADAPTAGRAM

‘Trade Mark
Constracted in Walnat
with inlaid

Walnut Veneers.
MODE A converts
)our enshug set to a
Rudiogram, -Comes to you
with vignetted front as
illustrated and motor-
board, ready to take
your own Set, Gramo-
phone Motor and Pick-
up. No sklll or expensivo
tools are required to
transform your - Radio
into a combination in-
striment, “presenting the
pro(ession:\? finished
appearance “of the most
luxurious Radio Gramo-
phone moncy c¢an buy,

12 monthly
63/-

Daymenh of
Carriage and Facking 2/6

extra, Englund & Wales.

MODEL B withGarrard MODEL C with Collaro
Double Spring Motor. Induction Electric Motor
12in. Turntable. Auto-  yith Tonc-Arm, Pick-up

matic Stop. B.T.H. Toue- and Volume Control in

Arm with Pick-up, and one Unit, 12in. Turn-
Volume Control Compleie. table. Automatie
Automatic Needle Stop. Automatic
Cup Needle Cup.

Cash_ or COD
12 monthiy

bash or C.0.D. G
or 12 mornthiy 6 N or
8. payments of 13/9.

payments of 12f-,

1:

PETO-SCOTT WALKNUT
CABINET SPEAKER

Fitted with

the famous

BLUE SPOT
100V,

In  handsome
WalnatCabinet
with Contrast-
ing. .in}ajd
Walgut Veneer.

The wonderful tone of Blus Spot
100U gives yon a new entbusiasm
for wireless entertainment. Egqual in
performance to a good Moving-Coil
monthly pay-  Speaker. It gives full value to every

ments of pote in the musical scale including

the difficult bass notes.  Bansitive

4/6 :.g yery small inpuis and s

& entirely satisfactory for
attery operated sets, as well as
CQAS:ROR g;s“?' all  main sets. It needs mo

matching transformer; can be used

Balance in 11

Specified Valves £2/2/6.  Cabinet £1/15/0. l‘7 /6 e momall g ECntode vl 7ce

IMPORTANT '3 & T o T T —————=
I Peto-Scott Co. Ltd., 77, City Rd., London, E.C. lc,,,{:{;;‘;,",';g;m,,

Farte Rl Mitoallangons ‘ West-End Showrooms: 62, High Holhorn London, W.C.1.3 Holborn 3248

Receivers or Accessories

D I
for GRS OB B E, | for w1 o riease sead meC.0.D /CASHIHLP. ...,

on our own system of
Easy Payments., Send us
a list of your wants. We
will quole youn by return.

D. orders value over
10/- sent carriage and
post charges paid.

| NAME
| ADDRESS

PO 0000 00 00 660000 00 vt 10 0P 0vE BV -0 0 08 00 10 =0 40 05 00 08 1o b s &0 e

r which I enclose £ s. d. CASH/H.P, Deposit; Send me;aur FREE 1933 Cataloguel
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Test your radio reproduction by noticing
how the twang of a guitar and the twang
of a bow (produced in the studio by
plucking elastic) sound. Does your set
give you that gradual fading away of the
reverberations, or is the sound quickly
cut off so that it seems to have no tail to
it? It is the tail of the twang that tells
the tale of the studio. Best reproduction
is built up of detail, and purity in your high
tension current is absolutely necessary if
you dmxre to have detailed reproduction.

No current is purer than the current of a
Lissen Battery—no current is longer
lasting—none flows so smoothly, none so §
noiselessly. Ask firmly by name for a
Lissen High Tension Battery—every radio
dealer sells it.

LISSEN-BATTERY

an exclusive process makes it last longest and provide a pure
high tension current that gives realism to your radio- always

1OV &
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ROUND

French Tax on Receivers
OTWITHSTANDING violent opposi-
tion, it would appear that the next
French Budget will include the long-
threatened tax on wireless receivers. So
far as can be ascertained an annual charge
of fifteen French francs (roughly 3s. 4d.)
will be levied on crystal sets and fifty
francs (about 1ls.) on valve receivers.
The new broadecasting Bill destined to
regularise all transmissions of radio enter-
tainments in France has again been shelved

for an indefinite period.

Wavelength for Budapest Transmitter
ALTHOUGH no authority has yet been
obtained from Geneva,” Hungary
has decided to adopt a wavelength of
840 metres for the Budapest (2) trans-

mitter and the Magyarovar 1 kilowatt:

relay station will take over the 210-metre
channel.

Number of European Stations
N 1926 the number of European trans-
mitters was 123 ; by the end of 1931
254 stations had been brought into opera-
tion. Since that date a further twelve
high-power transmitters have been added
to the list, and before the end of the year
another four are expected to take the air.
These figures do not take into account the
new stations which France, Russia, Hun-
gary, Norway and Sweden propose to
erect during 1933-34.

Relays from Berlin Short-wave Station

THE Berlin ultra-short-wave station,
which has been devoting its activities to

television on 7 metres, now relays excerpts

from the Witzleben entertainment pro-'

grammes. In future, relays of these broad-
casts will be made every Wednesday and
Saturday between 7.0 and 9.0 p.m. G.M.T.,
and on Mondays and Thursdays from
10.0 to 11.0 p.m.

Armistice Day Transmissions
RMISTICE DAY (November is
commemorated in Europe by Creat
Britain, France, Belgium and Italy. On
that date listeners to the French trans-
mitters may hear an interesting ceremony
relayed by Radio Strasbourg from the
Douaumont (Verdun) War Memorial, fol-
‘lowed by a special broadcast from the
Cathedral of 'St. Guillaume‘at Strasbourg.
This will be taken by all French PTT
transmitters.

EDITOR :
Vol. 1, No. 8. [} F. J. CAMM

Technical Staff :

H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons), A.M.I.E.E.

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

New Radio Toulouse Transmitter
LTHOUGH the 60-kilowatt transmitter
built to the order of Radio Toulouse
was ready to work several months ago,
official permission to use it has not yet been
granted by the French authorities. In
view of a possible reorganisation of the
broadeasting system it has been suggested
that the new station be taken over and
run by the Ministry of Posts and Tele-
graphs in connection with its provincial
transmitters.
Palermo’s Wavelength
URING the past two months Palermo
(Italy) has carried = out scveral
alterations in wavelength, and has broad-

| TaE “ARGUS”
THREE

oy
H. J. BARTON CHAPPLE,
Wh,Sch., B.Sc. (Hons.), A.C.G.1L.,
D.I.C., AM.LE.E.

See the Special 8-page
Photogravure Supplement
I in the centre of this week’s
issue

L

cast on various channels between 525 and
545 metres, thus causing interference with
its neighbours. Pending the advent of
the new Munich super-power transmitter
Palermo "has adopted temporarily 538.6
metres (566.9 kilocycles).

Russia’s 500 kW. Station
OSCOW-NOGHINSK, Russia’s 500
kilowatter, will shortly take over
the wavelength hitherto used by Moscow-
Komintern—namely, 1,481 netres. In
the meantime, with a view to experimental
broadcasts, the Komintern station is work-
ing on 1,000 metres, and Leningrad, thus
displaced, has lowered its wavelength to
848.7 metres. These alterations, however,
are of a provisional nature, and other
channels may be adopted at a later date.

Operatic Broadcasts by NBC of America
EGOTIATIONS have been satisfac-
torily ~ concluded  between the

National Broadcasting Company of America

1| Nov. 12th, 1932,

THE WORLD OF WIRELESS

and the Metropolitan Opera House (New
York) in.regard to regular relays by the
former of performances from that well-
known theatre. The NBC proposes to
transmit . these broadcasts through a
number of short-wave stations for the
benefit of European listeners. As the
special matinées given every Saturday
will also be the subject of these relays,
the five hours’ difference between Eastern
Standard and' Greenwich Mean Time will
permit reception on this side of the Atlantic
at a convenient period of the evening.

Czech Authorities and Local Interference
N view of the number of complaints

received from listeners in respect
of interference caused by local wireless
oscillators, the Czech authorities have
threatened to cut off the electric light
supply to the house of any person who
may be convicted of spoiling, in this
manner, the reception of the broadcast
programmes.

Belgian Radio Pirates
N Belgium, where a listening tax is now
strietly enforced, the police are taking
drastic steps for the discovery and. punish-
ment of radio pirates. It is estimated that
in Brussels alone some 8,000 persons possess
radio sets without official permits. A house
to house search was recently carried out
in the Liége district with the result that
a large number of receivers were con-
fiscated by the police and dealers in Belgium
are anxious to know the way in which the
authorities will dispose of the big stock
acquired.

Rehearsal Transmissions from Radio Paris
ISTENERS to the Radio Paris trans-
missions are sometimes puzzled by
broadcasts heard on Saturdays at 9.0
a.m., as no details of these concerts
are pubhshed in the weekly programmes.
They are, as a matter of fact, merely
general rehearsals of future performances
to be relayed from the Paris Conservatoire.
It will be noticed that on these occasions
the broadcast is frequently interrupted
by “the musical director, and various
passages of the work under study are
repeated.

New Spanish Broadecasting Bill

FOR the fifth time in less than two years
the Spanish-- Government will- en-

deavour to pass a new broadcasting Bill

through the Cortes. The present scheme
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Round the World of Wireless (continued

includes prowsxon for a tax on all radio
components, the payment of which is to
be effected by affixing postage stamps
when a sale is made by dealers to their
customers. In addition, the authorities
intend to introduce a listening licence, on
a sliding scale, the cost of which will vary
according to the class of radio receiver
registered. If the Bill is adopted the State
will erect one high-power station in the
neighbourhood of Madrid and six smaller
relays in provincial cities.

Post Office Tests on Ultra-Short-Waves

T is a strange coincidence that the scene

of some of the earliest of Marconi’s

activities is again figuring in radio tests.
I refer to the headland known

I INTERESTING & TOPICAL |
| PARAGRAPHS '
A= -

which is being organised by the Air Ministry,
is to commence between November 9th
and 15th, or December 9th and 15th,
depending upon weather conditions, and
the aeroplane will carry a transmitter using
the call sign GEZAA. Transmissions will
take place every two hours commencing
at 6 a.m. on a wavelength of 33.71 metres.
Transmissions will be in morse, and the
Air Ministry ask any amateur picking up
the signals to forward them to the Head of
Signals, Air Ministry, Kingsway, W.C.2.

20 e o e

as Lavernock in the Bristol
Channel on the Welshside, from ;
whence Marconi sent out some :
of his first messages across the
expanse of water into which
runs the River Severn. Here the
technical rescarch department
of the Post Office are carrying
out experiments on ultra-short-
waves in an endeavour to as-
certain if radio links can be
inserted in telephone circuits to
give more direct - connection
between places which now can
only be reached by circuitous
telephone routes. The circuit
has been set up to transmit
signals between Lavernock and
Hutton, Somerset, and the
success of the trials leads to the
hope that the radio link will be
used in other estuaries with
which the coast of Britain
abounds. The radio link has
been. incorporated in a circuit
between places as far apart as
300 miles in this country, and the
saving in telephone wires and the
elimination of * line troubles
in difficult places will be considerable by
its use.

Licence Figures
S I pen these notes the five-millionth
receiving licence might be issued.
In his opening speech at the Manchester
Radio Exhibition, Mr. J. H. Whitley
expressed the hope that the 5,000,000
mark would be reached before the close of
the Exhibition, but whether or not that has
actually happened I cannot yet say.
I did hear it rumoured that it was the in-
tention of the B.B.C. to persuade the five.
millionth licencee to give a five-minute
broadecast talk—perhaps on the ‘‘ Compleat
Art of Pirate-ing ?”

The World Radio Conference
CCORDING to figures issued at the
recent Madrid Radio Conference,
there are now 140,000,000 receivers in
use in this little world of ours. Apart
from this tit-bit, there seems to be very
little news awvailable regarding the progress
and conclusions of this World Radio
Conference. We can only hope that ‘“mno
news is good news.”

S.-W. Aeroplane Transmissions
HORT-WAVE experimenters will be
interested in the proposed non-stop
monoplane flight from Cranwell to Cape
‘Town via Tunis, Duala, Boma, St. Paul de
Loanda and Walfish Bay.
S BNt aa : -

station N.A. A. at Arlington, Virginia, U.S. A.
by remote control fram the navy building in
It was from this station that the first Trans- Atlantic
The towers are 300 to

are operated
Washmglon
radio ‘phone conversion was sent ouf.

The ﬂight»r )

The antenna system and operating station of the naval radio

600 feet in height.

In casc of a distress call, the Air Ministry
should be notified at once by telephone or
by the quickest available method.

Screened Chokes
IGH-FREQUENCY choking coils
L can now be obtained with a screen.
Plain chokes may cause a good deal of

SOLVE THIS!

Problem No. 8

Jones comnstructed a Band-Pass Tuner.
The coils were accurately made up, and the
inductance value of each coil was matched
correctly. The coils were fitted to a Mains
set, and a .04 condenser and 1,000, Spaghetti
resistance were used as couplings. Matched
“tuning, however, did not hold over the entire
scale. What was the cause ?

Three hooks will be awarded for the first
three correct solutions opened. Mark envelopes
Problem No. 8, and send to the Editor, PRACTI-
OAL W mELESS, Geo. Newnes, Ltd. 8-11, South-
ampton Street, Strand, London, W.C.2, to
rench us not later than November 14th.

SOLUTION TO PROBLEM No. 7
The reaction coil was wound in the wrong direction.
The following readers received books in connection
with Problem No. 6.

J. R. Wilson, 23, Salters Road, Gosforth, New-
castle 3 ; ¥. Cuiler, 52, Marshall Road, Langley, Nr.
Birmingham ; L. R. Harper, 33, Newark Crescent,
Park Royal, N.W.10.

SIS

trouble, and in sets where the parts

| are fairly close - together some sort® of

shielding is desirable A metal cover
must jnot be too close a fit. As with
coils, the effectiveness of the choke may
be spoiled if the metal shield is too close
to the windings.

Catching ‘¢ Pirates >’ Again.
l SUPPOSE you know that the Post Office
Enginecrs are “on tour” with their,
notorious detector vans again. Andyou have
probably read in the daily papers of the
magic devices the vans contain for tracing
pirates. A writer in one daily even went so
far as to say that the secret devices *’
employed by the engineers were so sensitive
as to detect the presence of a portable set
which was not even in use. I
should think the ‘ secret de-
vices ”’ would receive something
| of a shock if they were put into
: action anywhere near a factory
. where hundreds of sets are being
turned out every day.

% !
1

German Broadcasts to Assist
Unemployed

l\T conjunction with the

Koenigsberg Labour Ex-
change, the Heilsberg trans-
mitter broadcasts twice weekly,
at the end of the news bulletin,
details regarding vacant situa-
tions, with a view of assisting
their unemployed listeners to
find work. The feature is being
introduced ‘in other German
cities, as the number of unem-
ployed persons in that country
is assuming proportions which
cause anxiety to the authorities.

The transmitters

Street Noises in Paris—and a
Sequel
OLLOWING complaints re-
ceived from its readers in
respect to the use of loud-
speakers in public thoroughfares, a French
newspaper took a census of the various
street noises heard in Paris over a period
of twenty-four hours. The relative per-
centages were estimated as follows:
Traffic noises, 45 per cent.; radio and
gramophones, 8 per cent.; machinery, 10
per cent.; starting up of motor-cars, 10
per cent.; whistles, sirens, bells, gongs,
etc., 5 per cent.; dogs, cats, children’s
voices, and street cnes, 2 per cent aero-
planes, rain, hail, etc., 3 per cent. ; female
conversations, 20 per cent. In consequence
many subscriptions held by women readers
of the paper were immediately cancelled
by telephone !

B.B.C.' Continuous Broadcasts

ROM December 16th, when the present
term of school broadcasts comes
to an end, the B.B.C. will carry out from
most transmitters continucus broadcasts
from noon until midnight. The new
arrangements will not affect Sunday pro-
grammes, but during the week there will
be no transmissions from any station
between 11.0 a.m. and noon, as this daily
period is used by the engineers for the
resting and maintenance of the plant.
No details have yet been received regard-
ing the Christmas broadcasting arrange-
ments, but no doubt these will follow on
the lines of previous transmissions, and
will be aptly seasonable.—JacE.
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HERE are a number of points relating
to loud-speakers which are well
worth remembering. It must be

understood that when a set is switched on,
the music or speech which we hear is con-
veyed to us in the form of sound waves
or vibrations of the air. These vibrations
are set in motion by the cone of the speaker,
It must stand to Teason, then, that the
position of the speaker in a room in relation
to curtains, furniture, etc., is very impor-
tant.

The self-contained set of to-day has a
great deal in its favour from the point of
view of neatness; but it often tends to
sacrifice quality of tone. The set will
undoubtedly have to be placed near a
window to facilitate the fitting of short
aerial and earth leads. This means that it
will be practically impossible to move the
speaker about the room to find the best
position for it. Another point about the
modern self-contained pedestal set is that
the position of the tuning control, and
possibly of a gramophone turntable, having
to be placed at a convenient height to enable
them to be operated with ease, means that
the speaker has to be placed at the
bottom of the cabinet some 12ins.
or 18ins. from the floor. As we are
accustomed to hearing the sound of
the human voice from a point at an
average height of from 5ft. to 6ft.
above the ground, we ought, in
order to receive the sound waves
from the speaker with as much
realism as possible—raise it off the
floor to a corresponding height or
even higher. Then, again, if the
speaker 18 very low and the
cabinet is standing on a
thick pile carpet close to
heavy curtains, as very
often is the case, the air
vibrations are bound to be
damped considerably, and
alter the tone of the whole
reproduction, hence, the

Transformer

Input

Using THE LOUD-SPEAKER

Some Hints on Arranging the Loud-speaker and Connecting it to the Receiver.

By G. E. TWINING = mscrmmiom

more pleasing results are obtained when the
speaker is placed fairly high, as there is a
certain amount of sound reflection from the
ceiling. It can easily be arranged to
operate two speakers from the set and fit
a switch to change over from the built-in
speaker to one placed elsewhere in the
room, or, alternatively, have them opera-
ting together, for the trend now in design
is to have one speaker accentua- HI#
ting the notes in the higher
register and the other the bass,
working together and so pro- L
ducing a much better overall S
tone. Without a doubt, there 6
is more realism in reproduced
music coming from more than
one point, apart
from the im-
proved range of
the reproduc-
tion.

Fitting an Out-
put Filter

The two im-
portant reasons

| 2

Figs. 1 & 2.— An output filter circuit shown in
pictorial and theoretical form.

one side of the fixed condenser of the
output filter to the speaker, the other
wire from the speaker being taken to
any convenient earth point. The unit
should be wired up as closely as
possible to the set, and if there is
room without undue crowding, it can
actually be built into the set.

The Output Transformer
It is just as simple to incorporate
+ a transformer in the output

why an output filter of
some kind should be
fitted to a set are, firstly,
that the filter, 1f
properly  arranged,
will tend to match
up the impedance of the
speaker with that of the
output valve, and, second-
ly, that the filter isolates
the speaker from the
anode current flowing in
the power valve. Only
the low frequency signal

BSt

reason why some people
still advocate having the
speaker as a separate unit

X
5

alv;vavy fr(%m
the set, for
£S5t s then
possible to
find by ex-
periment
the best
position in
the room.
A corner
can often
be utilized
to advan-
tage ‘'owing
to the de-
flec 3 ion
caused by
(T & thediver-
L.T gingwalls
- —and fre-
=g uently

Figs.3 & 4—The output. trans-
former in pictorial and theoreti-
cal

currents pass through the
loud-speaker, and this is
a very important point in
4 mains set. It not only

| (222

form. eliminates all chances of
shock if the L.S. terminals
are accidentally touched, but also saves

the magnet windings of the speaker unit
from possible breakdown and demagnetiza-
tion. In some instances it will also greatly
help in decreasing hum.

There are two types of output filters
which may be adopted : one, the output
choke ; and, two, the transformer. Dealing
first with the output choke unit; this is
illustrated in Figs. 1 and 2, the first being
a diagrammatic plan and the second a pic-
torial representation of the components.
This is a straightforward method, and has
the advantage of low cost, for neither an
output choke, nor a fixed condenser, are
very expensive. The choke should have
an inductance of 20 henries and the con-
denser should be of 2 microfarads capacity.
The big advantage of this scheme is that
when long extension leads are used it is
only necessary to run one wire from the

, coil.

L.T. stage of a set as a choke and
 condenser (see Figs.3 and 4);
5 HJ,'-I as a matter of fact, there

is a great deal of controversy

over which is the better. The main
point concerning the transformer is, how-
ever, that it must be of first-class manu-
facture, for it is of no use fitting an in-
ferior article. The voltage of the secondary
is often slightly less than that supplied to
the primary, even though the turns on
the primary and secondary are exactly the
same. In many cases a drop in signal
strength is noticed when wusing a 1 to 1
transformer as compared with a choke-
output ; it need not be so, but it is some-
times found with poorly-designed trans-
formers, and this is accounted for by the
fact that the resistance of the winding has
to be taken into consideration. It is found
that sometimes a 1 to 1 ratio is quite
suitable, especially when a high impedance
speaker is used, but it is preferable to
obtain a tapped transformer, that is to
say, one with adjustable tapping on the
secondary winding. 3
A few words regarding the different
types of speakers now on the market may
not be out of place. The main principle
upon which the loud-speaker works is the
conversion of electric current variations
into sound waves. The speaker is actuated
by the flow of low frequency currents pass.
ing through the windings of the magnet
coils, so producing variations in the
magnetic flow ; this causes vibrations of the
diaphragm, either a disc of thin metal or
a fabric or paper -cone, which in turn, as
before stated, produces the sound waves.
There are three outstanding types of
speakers in use at the present time :
firstly, the balanced armature ; secondly, the
inductor type; and, thirdly, the moving
The balanced. armaturc speaker is

(Continued on pege 378.)
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EARTH

HE multiplicity of
methods of low-fre-
quency coupling

makes it rather difficult for
the set builder to decide
which he should adopt :
resistance-capacity, choke-
capacity, ordinary trans-
former, resistance-fed trans-
former, tone-control trans-
former, push-pull, or what ?
It really is a question
worthy of consideration,

for the answer affects not GB

only the volume and quality

of reproduction, but also—

the pocket. Before discussing the pros and
cons of the various systems, it might be asg
well to explain that any form of coupling
device must always be matched to the
valve preceding it, or in other words, in
whose anode circuit it is connected. As a
matter of fact, correct, or incorrect, match-
ing has a greater influence on the results
obtainable than has the actual form of
intervalve coupling employed, so if I appear
to overstress this point in the ensuing
paragraphs, I am sure my readers will
forgive me.

The impedance, or
resistance to alternating
current, of the anode
circuit should remain
reasonably constant at
all frequencies and
should be equal to about
twice the A.C. impe-
dance of the valve. ([f&
When the anode circuit [
consists of a resistance
it is not difficult to find
a suitable value,” but
when a choke or trans-
former is employed the
position is not quite so
straightforward. This is
because the impedance
-of the latter components
is liable to vary with the
frequency of the (sound) current and with
the amount of steady high-tension current
passing through tgeir windings. The
latter consideration scarcely applies when
the decoupling unit follows immediately
after a detector valve which “consumes
only a small amount of H.T. current,
but- is very important when it follows
a small power valve. One is always
safe in buying a choke or transformer
which maintains a fairly constant in-
ductance up to maximum H.T. current to
be passed through it, whilst nearly all good
transformers made nowadays maintain a
reasonably uniform impedance over the
whole of the range of musical frequencies,
provided they are not called upon to
carry a current in excess of their rated
figure. As a rough guide, it can be stated
that a choke or transformer inductance
of 100 henries is equivalent to an im-
pedance of about 50,000 ohms, and that
an inductance of 35 henries equals an im-
vedance of 20,000 ohms. And now let us

L.F. TRANSFORMER

Fig. 3.—L.F. transformer coubl:'ng.

ALL ABOUT LOW-

In this Article, which will Appeal to the Experimenter and

Valves are Discussed and Rapidly Reviewed

proceed to consider the
different methods of low-
frequeney coupling.

Resistance Capacity

HT+ Resistance- capa-
city coupling, of
which  the
connections
are shown in

Fig. 2—Choke-capacity coupling.

Figure 1, provides just about the cheapest
way of connecting a low-frequency ampli-
fier and has much to recommend it. This
form of inter-valve connection does not in
itself provide any amplification, but enables
us to make use of the full degree of amplifi-
cation of which the previous valve is
capable. And, what

constant, This claim is scarcely.
justifiable at the present day, although
there used to be much truth in it. Never-
theless the fact remains that many manu-
facturers of high.grade power amplifiers,
talkie equipment and the like still prefer to
use three or four R.C. coupled valves to
two transformer-coupled ones.

Let us suppose that we have decided to
use this method for coupling the detector
valve to the first L.F. We shall probably
buy a ready-made R.C.C. unit consisting
of two resistances and a condenser mounted

5} together in one component as shown in the
§ photograph on page 374. The capacity of the

condenser will have been chosen by

SEconp Lp, the maker and will be in the region

of .005 mfd., but the resistances

are interchangeable, so we may choose our
own values. The anode resistance (which
is connected between terminals “ A™ and
“H.T.”) is most important and its value
should he equal to approximately twice
the impedance of the preceding valve.
For example, when the unit follows a type
“H?* detector valve of, say, 22,000 ohms
impedance, the anode resistance should be
of about 50,000 ohins. The

is more, that previous
valve can be of a
type having a higher

resistance of the grid-leak is
not by any means critical, but
it should be no less than four
times as great as that of the
anode resistance; therefore
any value from } megohm up-
wards would serve our purpose.

One rather serious objection
to resistance capacity coupling,
and which we have not pre-
viously considered, is that the
anode resistance causes a very

amplification factor
thanwould besatisfac-
tory with
most other
A forms of
cou pling.
F R.CC. is
therefore
eminently
satisfac-
tory for
use im-
mediately after the detector valve because
a high-mu valve of the “H” or “HL”
type is particularly suitable for that

GB=

position. The unfortunate part is that a
second L.F. 3z
valve would f Vi

be necessary if §
any more than &
moderate loud-
speaker  vol-
ume were
required. At
the same time
a second L.F.
valve could be )
employed
without  the ‘
least fear of st LR

causing instability. It is often
claimed that R.C. coupling gives
more perfect reproduction than
does any other form because the
impedance in the anode circuit of
the preceding valve remains

marked voltage drop. This
does not matter. when the unit. follows a
detector valve having a low anode cur-
rent consumption and not requiring a high
voltage, but it might make the system
quite impracticable in the case of a large
power valve and when the available H.T,
voltage is limited.

Choke-capacity Coupling

The latter difficulty can easily be sur-
mounted by replacing the anode resistance
by a low-frequency choke. The choke
should offer A.C. impedance (at a fre-
quency of some 300 cycles) equal to twice
that of the preceding valve, but its D.C.
resistance to the steady anode current.
will be almost negligible, and will therefore

cause very little voltage drop.
The connections of a choke-
nT+ Capacity. stage are shown in
Fig. 2, where it will be seen
that  three
separate
compo-
nents—
choke,

———|~TONE CONTROL
TRANSFCRMER.

Fig. 5. —
Tone - control
transformer
coupling.
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condenser and grid leak—are used. (So far
as I am aware, there is no complete choke-
capacity unit on the market at the present
time.) A capacity of .005 mfd. is again
chosen for the coupling condenser, whilst
the leak may have any value from } megohm
upwards. It is essential that the condenser
should be a good quality one having a mica
di-electric, because it will have to withstand
high A.C. voltages. The choke shown in
the sketch has a side terminal which is
joined to earth ; the terminal is in contact
with the iron core, and so the earth con-
nection tends to improve stability., It will
be understood that the choke-capacity
coupling system possesses all the advan-
tages, and all but one of the disadvantages,
of resistance coupling. As with R.C.C,
two L.F. stages are necessary for good
loud-speaker volume.

Transformer Coupling

This is perhaps the best-known and
most popular method of coupling L.F.
valves. It has a great advantage over the
two previously discussed schemes, in that
it does give a definite voltage HIGH
amplification. Theoretically the
voltage step-up is equal to the
ratio between the numbers of
turns on the primary and second-
ary windings. In practice this
does not apply, unless the trans-
former is a very expensive one,
designed on generous lines and
having a large core and low-
capacity windings. The reason
for the disparity is that the
inductance of the primary wind-
*ing {upon which its impedance
depends) is reduced by the
passage of D.C. anode current.
As in the case of other forms
of coupling, the impedance in )
the anode circuit, in this case the primary
winding, should always be about twicc the
impedance of the valve.

Connections for a transformer-coupled
stage are given in Fig. 3. It will be seen
that an earth terminal is provided on the
transformer illustrated, but many trans-
formers do not possess this minor refine-
ment. In some cases the same effect can
be obtained by taking an earth

PRACTICAL  WIRELESS

FREQUENCY COUPLING

Novice Alike, the Various Methods of Coupling Low-frequency
FRANK PRESTON,

F.R.A.

mer, but some of
the older ones have
their ter-
minals Jet-

H.F CHOKE

ter corres- LI
pond to the OETECTOR
newer letterings of “ P,” “ H.
T, ,n “ G.B-,” &nd Qi w0
respectively.

A single transformer-coupled stage, if
correctly designed, will give all the ampli.
fication necessary for most purposes, but
when two stages are required a good deal of
care must be taken to avoid L.F. instability.
The transformers should be good ones of

_ L.R.COUPLING UNIT

Resist -

ance-fed

trans-
e formers.

It possesses all the

4n effective manner.
advantages of both the latter systems and
overcomes many of the disadvantages.
Most of the resistance-fed transformers now
on the market contain a 50,000 ohm anode
resistance which has a tapping so that

low step-up ratio, and
should be mounted

r

ANODE
A RESISTANCE

either 30,000 or 50,000
- ohms may be employed
at will. By connecting
the H.T. positive to ter-
minal “H.T.+1,” the
total resistance is in cir-
cuit, but by transferring
the connection to ter-
minal “ HT.+2,” only
the 30,000 ohm portion is
in use. It is thus possible
to ‘“match” with fair

S LOW FREQUENCY

with their axes at right angles. Earthing
the cores is very helpful, and it is also'very
desirable to decouple the anode circuits of
both the dctector and first L.F. valves.

Resistance-fed Transformers

Transformers of this type have lately |

come into prominence and well deserve the
popularity they now enjoy. ' As shown in
Fig. 4, the resistance-fed transformer com-
bines R.C.C. and transformer coupling in

connection from the metal casing.
Again,  some transformers having a
bakelite case have one of the holding-
down screw eyelets connected to the
core, 80 that an earth connection can
be made to
the screw it-
self. The
connections,

shown in

ig. 3, re-
late to the
average type
of transfor-

ouTtpuT

Fig. 6.—Push-pull system of L:F. coupling:

accuracy the preceding
valve in the manner ex-
plained at the beginning
Fig.1— of this article.
Resist-
ance- Tone-comntrol
capacity formers
cozpling Transformers of this
type operate in a similar
manner to ordinary L.F.
transformers, but have the added advantage
that they cani be *‘ tuned.” That is, by
connecting a variable resistance across two
of the terminals, the transformer can be
made to give emphasis to notes of certain
frequencies ; when the resistance is removed
the transformer functions in the normal
manner. The tone-control transformer is
especially suitable for use in a very selective
receiver in which a certain amount of high-
note loss takes place in the tuning circuits.
By operating the variable resistance, the
high notes can be restored to any desired
extent. The method of connecting a
transformer of this type is illustrated in
Fig. 5, but in this case a circuit diagram is
not given, because alternative arrange-
ments are employed by different makers.
Generally the ° transformer consists of
both a transformer and special choke
mounted together in the one bakelite case.

Trans-

Push-pull

The push-pull system of L.F. coupling
is mot very often employed in amateur-
built receivers, principally on account of
its greater cost, but it can offer very many
real advantages in the way of undistorted
output at high volume levels. The arrange-
ment of a push-pull amplifying stage is
shown in Fig. 6, where it will be seen that
two transformers (input and output) are
required. The primary winding of the input

A gransformer is connected 'in.exactly - the
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Tl.v;s photagrap)l
Farish L.F. Choke.

LT,

same way as a transformer of the ordinary
type, but the secondary has three terminals.
Of these, each of the two outer ones feeds a
separate amplifying valve; the third ter-
minal, which is really a centre tapping,
takes the grid-bias supply for both valves.
It will be seen that half the output from
the transformer is fed to each amplifying
valve, and since the valves are connected to
opposite ends of the secondary winding,
one receives the negative half of any cycle,
while the other receives the positive. The
positive half-cycle is the only one which
operates the valve, and consequently the
two valves work in *‘ turns,” but as one end
of the winding is always positive, one valve
is always functioning. The operation can
be' likened to that of two men sawing
through a log with a cross-cut saw; one
man pushes the saw, while the other pulls.
The men in this case represent the valves.
This analogy.is not quite correct, because the
man who pulls is actually doing part of the
work, whilst it is only the ‘ pushing
valve that contributes toward the output.

(3) Lotus L.F. Transformer

PRACTICAL WIRELESS

AR

Resistance, All are referred to in the text.

Where the Qutput Transformer Differs

The output transformer is practically
the reverse of the input transformer, in that
its primary winding is centre-tapped and
* collects ”” the output from the anodes of
the two valves. The correct ratio of this
transformer is dependent upon the impe-
dance of the loud-speaker to be employed.
It will be seen that the push-pull system is
more efficient than any other, since it
utilizes both half-cycles of the signal fre-
quency. A push-pull stage will also handle
twice the volume of a single transformer-
coupled valve, but as it does not give any
appreciably greater degree of magnification,
it cannot provide any greater loud-speaker
volume than a single valve unless the input
to it is greater.

To sum up, push-pull is best for use after
one or more L.F. valves, when a good input
is available. Comparatively small power
valves can be used without overloading, and
this makes it possible to obtain good results
without the use of excessively high H.T.
voltages. Any kind of power valves can

November 12th, 1932

shows a few of the better known Iow-frequ-mcy couﬁil'r;g units. They a:e f—(lv) ‘A Dubilier R.C.C. Un_xl .(2)- A .Graham -
4 A Benjamin ** Transfeeda” and (5} A Varley Tone Control, Transformer and

be used in push-pull, but the two should
have similar characteristics. It should also
be explained that the filaments of ordinary
directly-heated valves used in push-pull can
be fed from raw A.C. without causing mains
hum. The hum in each valve is, in fact,
neutralized by that in the other. Valve
makers will always supply matched pairs
of valves for use in push-pull, but, even so,
the two valves often “ wear out » at differ-
ent rates and in time tend to become * un-
matched,” if one may use such an expres-
sion.

Decouple the Grid Cireuits

To obviate this difficulty, and to ensura
freedom from certain forms of instability,
it is usual, and better, to decouple the gnd
circuits by inserting a non-inductive
resistance of about 100,000 ohms between
the transformer secondary and the grid
terminal of each valve holder. The posi-
tions of these resistances are indicated
by two crosscs in the circuit diagram of
Fig. 6.

INDOOR AERIAL ERECTION

.

AM in the unfortunate position of having
probably the largest postbag of any
radio adviser in the journalistic world,

and 1 am astonished to find how often it is
the misfortune of so many people to be so
gsitnated in a large block of flats or con-
gested neighbourhood, that an aerial
cannot be erected out of doors without
disfiguring the premises or interfering with
nearby aerials. Thus, the owner of the set
is placed in a pretty difficult position—
that of having a radio set and not being
able to get the full benefit from it. There
are more ways of getting around the
problem than by treading on everybody’s
corns. A very good aerial can be put up
in houses of the slanting-roof type, of which
the top floor, or garret over the ceiling, runs
from one end of the house to the other
with littlc or no obstruction. Enamelled
7:22s stranded copper wire should be used.
Start on the side opposite to that from
which you want to take the lead-in.

Fixing the Wire
Fasten an end of wire to an insulator and
staple driven  into the rafter or support, '

about halfway between the floor and the
top of the roof. Run the wire in a straight
line, taking care there are no kinks in it,
to the other end of the house, and there
fasten it in the same manner.
the wire to a point one-quarter of the way
across to the other side, and fasten it up
higher than where the first wire ends.
In doing this, just run the wire up diagon-
ally. Now bring it back in a straight line
to the starting-point side, and you have
the aerial half up. Care should be taken
the wires are placed equi-distant from each
other. The starting point will be the free
end of the aerial. Continue the wire exactly
as before without break on the other side
of the house, and take the lead-in from the
finishing point. The lead-in can be run

to the set through a small hole in the ceiling |

of the room, directly over the set. With
this type of aerial no lightning conductor
or switch i8 necessary. Quite good results
will be obtained with its use, and the
interference from static will be less than
when using an outdoor aerial. This type
of aerial can be erected with a double
cotton covered wire near the ceiling of

Continue |-

any room. I must add that for a screened
area, and any district where it is absolutely
essential to use an indoor aerial, it is
always preferable to have one or two stages
of screened-grid high-frequency amplifi-
cation.

HIGH-TENSION
BATTERIES

How many times have you invited
friends round for a wireless evening, or
desired to show off the capabilities of your
set to another wireless enthusiast, only
to find the high-tension battery has suddenly
let you down ? Just as such an experience
has occurred to you, so it has happened
to thousands of others. That is why I
am very intrigued by the announcement
that Ediswan are givirig a guarantee with
their H.T. batteries. This guarantee is
against failure to give absolute satisfactory
service, and undertakes’to give the customer
satisfaction within twenty-four hours should
he have cause to complain of the service
the battery has given. The company
must have complete confidence in the
quality of their product to be able to do
this, and I feel they are to be congratulated
on their enterprise in giving such a service
on the most maligned component of any
radio receiver,
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with H.F. Amplification.

- -

N the -past it has been the almost
unquestioned practice ~to  use
as the detector a three-electrode

valve. Of course, with the exception
of the original two-electrode valve, the
triode is the oldest type known, and until
comparatively recently was universally
used in all parts of the circhit quite apart
from the detector. Within recent years,
however, the introduction of the screen-grid
valve has quite ousted it from the H.F.
stages, while the pentode seems to be trying
to do the same thing in the output stage.

In the case of the detector the challenge

has been nothing like so marked, and even
at the present time the use of the diode, the
pentodé or the screen-grid valve in this
position is looked upon as something of a
novelty, and yet each of these has certain
merits of its own to recommend it. The
diode can safely lay claim to purity of
reproduction, the pentode will work a loud-
speaker without the addition of a low-
frequency stage, and the screen-grid is
capable of high amplification with very little
damping of the input circuit. It may be
argued that both the diode and the pentode,
by reason of the nature of their particular
.claims, must be somewhat limited in their
application, but there are no such arguments

{against the use of the screen-grid valve. }

Tts high amplification factor and small input
damping are on the face of things very
'strong recommendations in its favour; the
‘question is whether it will funetion in
ipractice as well as might be expected from
its characteristics.

arose. . In order to overcome these the
ordinary circait had to be modified, and

THE SCREEN-GRID
V ALVE AS A DETECTOR

W. B. Richardson Here Gives Valuable Practical Information
on the Function as a Detector of a Valve Usually Associated
He Points Out that it has Certain
Advantages Over the More Orthodox Triode Detector.

_l-_‘?".ﬂ.!.ﬂj

-

not so serious as it might at first appear, as

where, for instance, pre-detector amplifica-~

200,000 a

i1} o

H.T.+60-70y tion is employed the use
of variable-mu valves is
all that is required to
ensure that it is not
overloaded.

H.T.4$200v.

A Suitable Coupling
When it comes to prac-
tical considerations it is at
once apparent that the
screen-grid valve has quite
different  characteristics
from the ordinary detec-
tor and that the circuit
will have to be modified
accordingly. For instance,
the wusual transformer

—
0002

coupling would be wun-

Not Fully Exploited L ' suitable since it i de-

Ever since its introduction the possi- = signed to work with a
‘bilities of the S.G. valve as a detector were S F - valve having an impe-
recognised, but they do not seem to have  Fig.  1.— Resistance 4,100 of ahout 20,000 or
‘been exploited to the extent: one would capacity  coupling  of 30000 ohms. The im-
‘expect. The chief reason for this is S.G. detector  valve. pedance of the screen-grid
apparently that when it came to practical | these modifications not only added to the | valve, on the other hand, is somsthing {itll(e
details certain rather unforeseen * snags” | cost of the receiver but were also inclined | ten times this figure and therefore requires
; - s 60-70y to:;ﬁgoe :.h; vergiill:g_l; a correspondingly higher external anode

y amplification w! i

56,0000

150 volfs.
u Joo M
Vi ¢ 25
-0l

0002

-

T

1\Fig. 2.—Choke-transformer

coupling.

was hoped would be
secured. This, to-
gether with the rather
high cost of the valve
itself, tended to nega-
tive its. advantages
over the more ortho-
dox valve. However,
experiments have
shown that by careful
design of the circuit
the screen-grid de-
tector can and does
give greater amplifica-
tion than the triode
besides being quite
equal to it as regards
quality. Itsonedraw-
back is that it will not
handle a large input,
although even thisis)

impedance in order to obtain the maximum
amplification.

This immediately- suggests the use of
resistance-capacity coupling, but then, of
course, there is no step-up as with a trans-
former, so that here again full amplification
cannot be obtained. This circuit, however,
i3 very excellent, and where it is used to
replace an existing circuit in which an
ordinary triode detector is followed by
resistance coupling, it will be found to give
superior results. The circuit is given in
Fig. 1. Best results are obtained with an
anode resistance in the neighbourhood
of 200,000 ohms and an H.T. voltage of
at least 200 volts to make up for the voltage
drop across this resistance. On the other
hand, a lower voltage is applied to the
screening grid than when the valve is used
as an H.F. amplifier, about 30 volts ‘only
being required. -This figure, however, is
rathier -critical,’and for that reason it is


http://www.cvisiontech.com
http://www.cvisiontech.com

376

% 200,0000
-

<

6.8~ 3
Fig. 3.—Parallel feed.

almost essential to include some means of
fine adjustment such as the potentiometer
shown.
The Reaction Control

Another refinement that will be noticed
is the other potentiometer controlling the
grid bias. This allows a choice of bias
between zero, or earth potential, and two
volts positive, and by adjustment of the
slider the best value from the point of view
of sensitivity and smoothness of reaction
control can be obtained. If this potentio-
meter is omitted it will usually be found
that the best connection for the grid leak
return is to L.T.— and not to L.T.+, as is
more often the case with a triode.

By-passing the H.F. Component

There is no doubt that when using the
S.G. valve as a detector there is always
some tendency for it to function as an
H.F. amplifier as well, and this results in a
rather larger H.F. component. It is best,
therefore, to include a condenser of about
.0002 mfd. between thé plate and filament
80 as to provide a constant by-pass for the
H.F. currents in addition to that provided
by the rcaction condenser.

Where a stage of H.F. amplification is
used, it may be necessary to employ a grid-
‘stopper resistance in the grid circuit of
the valve following the detector. A
suitable value for this is 100,000 ohms. A
higher value should not be used unless the
next valve is a pentode, or clse there will be
-a reduction of the high note response which
is one of the good features of the S.G. valve
as a detector. For the same reason, the
by-pass condenser just mentioned should
not be larger than necessary.

Choke-transformer Coupling

Although neither ordinary transformer
coupling nor resistance coupling obtains the
greatest amplification possible with the S.G.
deteetor, there are othér methods of a more
efficient nature. One of these is to employ
a choke-fed transformer coupling. Here the
idea is to include a high inductance L.F.
choke in the plate circuit. This has an
inductance of about 300 henries, and is a
much better *‘ match ”* for the high impe-
dance of the valve than the comparatively
low-inductance primary of an I.F. trans-
former. The voltage generated across the
choke is now applied to the primary of the
transformer through the condenser *“C”
and stepped-up through the transformer
before being applicd to the grid of the next
valve (sec Fig. 2).

The advantage of this method over
resistance-capacity coupling is not only
-that a step-up is obtained, but also that a
lower H.T. voltage can be used, since the
D.C. resistance of the choke is exceedingly
small compared with that of the anode
resistance used in R.C.(\, coupling.

~ PRACTICAL WIRELESS

Undoubtedly the choke-fed transformer
method delivers the goods as far as ampli-
fication i8 concerned, but when it comes
to the question of quality of reproduction
it is apt to be a little high-pitched in tone
unless the choke is of the very best design.
This is due to the fact that the majority of
chokes offer a considerably higher im-
pedance to the higher frequencies than to
the lower, thus over-emphasising the
treble notes. Of course, with a modern very
selective circuit this may prove to be a
blessing in disguise, and serve to compensate
for side-band cutting. With non-selective
or band-pass circuits, on the other hand,
an increase in the value of the grid-stopper
resistance previously mentioned to a
figure in the neighbourhood of .25 megohms
will be all that is necessary to restore the
balance of tone.

Parallel Feed

Another way of matching the high inter-
nal impedance of the S.G. valve and at
the same time securing a step-up is to use
resistance-capacity-fed transformer coup-
ling. This is shown in Fig. 4. Either a
high inductance transformer of the old
type intended for use with this form of
coupling or one of the complete parallel-
feed units, now so popular, can be used.
In the latter case, the anode resistance
included in the unit should be supplemented
by an additional external resistance to
bring it up to about 200,000 ohms. This
will usually mean an extra 150,000 ohms.
As with resistance-capacity coupling, a high
H.T. voltage is necessary. Now, if for any
reason you cannot obtain this admittedly
high voltage—and it should be at least
200 volts for maximum efficiency—you
will have to use a somewhat lower anode
resistance, say 100,000 ohms or 150,000
ohms. This is because the drop in voltage
across a resistance as high as 200,000
ohms would be so great that the effective
voltage applied to the plate of the valve
would then be too low to operate it properly.
Don’t think for one moment that I am
implying that 200,000 ohms is too high
a figure—it is not. But if you are forced to
use an inadequate H.T voltage, then you
must compromise on the.anode resistance
or the valve will be starved. I want you
to get this point quite clear, because it is
one which often crops up where resistance-
capacity coupling or parallel feed is con-
cerned. Many people who are used to trans-
former coupling cannot see why so high
a figure for the H.T. is necessary when in
the ordinary way the detector takes about
80 volts. They fear that 200 volts will
destroy the valve or something of that sort.
The answer is simply that the anode re-
sistance cuts it down to the proper working
figure. Of course. many sets are designed
with lower anode resistances so that they
may be used with smaller voltages, but they
do not give the maximum amplification
possible, or if they do it means that they
use a very low-impedance valve whose
amplification factor is of a low order so
that the maximum amplification here
represents a lower figure than would be
possible with a high-impedance valve.

Comparative Merits

If you examine the circuit in Fig. 3 in
conjunction with those of Figs 1 and 2,
you see where it resembles and where it
differs from the others. It combines
the quality of tone and cheapness of R.C.C.
(no L.F. choke or H.F. choke is required)
with the step-up properties of the circuit
of Fig. 2. On the other hand, if it is to give
the, high magnification of the Fig. 2 circuit,
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it must be supplied with the same H.T.
voltage as is required for resistance-capacity
coupling. Incidentally, this circuit finds
certain favour commercially, especially in
all-mains sets where high voltages are
easily ohtained.

Salient Features

To summarise, let us consider the salient
features of the S.G. detector. They are,
I think, its low input damping, its high
magnification, and its somewhat limited
handling capacity. The first results in
sharper tuning and the development of
higher signal voltages than with a triode,
and also assists in obtaining accurate
ganging across both wavebands where
several tuned circuits are used. Again,
therc is a general liveliness apparent with
this form of detector.

The high magnification, as I pointed out
previously, is dependent on -the arrange-
ment of the circuit. -For instence, if you
merely substitute an S.G. valve for your
present detector without altering the circuit
beyond providing an extra H.T. tapping
for the screening grid, then the results
from this point of view will be no better,
since it would not he working under the
most advantageous conditions. However,
with a suitable circuit, such as that given
in Fig. 2, amplification is definitely above
the average.

Regarding its power-handling capacity,
this is definitely inferior to that of the
triode, and as I mentioned before, some such
severe form of pre-detector volume control,
such as the use of a variable-mu valve,
is e(rlxeoessary where H.F. amplication is
used. i

Reaction from the Screening Grid

Another way in which it does not com-
pare any too favourably with the triode is
in the control of reaction which is inclined
to be rather ploppy and very sensitive to
changes of capacity in the previous tuning
circuit. Here again everything depends on
the design of the circuit. One form of
reaction control designed to overcome this
defect is shown in Fig. 4. The reaction is
obtained from the screening grid’ instead
of from the anode.

Concerning the * brilliance’’ of repro-
duction usually claimed for it, I have not
personally found this so very striking. Of
course, this may be due to my own peculiar
acoustical reactions. After all, what may
appear to be brilliant to some people may
be considered as something quite different
by others. I do notice, however, a very
good response to the high notes of the
musical scale.

\'%

PTG 0 Vo

50,000 2

REACTION

*0002

l Fig.4.—R.C. transformer coupling.

=  Also a form of reaction control for

S.G. detector valve.  Reaction obtained from.
L}

screening grid.
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Do You UNDERSTAND
CHARACTERISTIC CURVES?

There is No Need to be Perturbed by the Chart which Accompanies a Valve, and This
Instructive Article Shows How Useful the Chart Really Can Be to the Keen Home-constructor. ¢

HEN you buy a“valve of well-
known make you will find in the
box a small pamphlet—the

actual arrangement differing with different
makes of valves, but all of them give
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Fig.\.—The ordinary grid volts-anode
current curves.

certain data relative to the walve, and these
details are known as the valve’s “ charac-
teristics.” In addition to the tabulated de-
tails, there is a chart similar to that shown
in Fig. 1. The majority -
of listeners think that this
is only for the use of
advanced experimenters
who have a good theo-
retical knowledge, where-
as it is actually quite a
simple thing to under-
stand, and it is a
knowledge of all theso
little points which adds
interest to the art of
Radio. It is proposed,
therefore, to explain in
this article the meaning
of the curves, and to show
how all the details given
in the tabulated charac-
teristics of the valve
may be ascertained, and
liow you may work out a
set of curves from any
valve which you may
have in jyour possession
and of which the details
have been mislaid or lost.

What the Curves Indicate

First of all, if you ex-
amine the curves you
will find that the bottom
line of the squared section
bears a number of figutes,

-By W. J. DELANEY

marked ““Grid Volts.” The right or
left-hand edge of .the squared section
bears a number of -figures marked
“ Anode Current,” and the thick lines
running across the squares are labelled
with figures termed “ Anode Volts.”
Sometimes these three sets of figures are
referred to by the technical references
Vg for Grid Volts, Va for Anode Volts, and
Ia for Anode Current. The grid volts
line is usually divided into two parts, a
zero line being placed near the right-hand
edge, and the volts to the left of this
being marked  negative,” and those to
the right * positive.”” Now this set of
curves will give us all the details which
are known as the valve’s characteristics,
and they may be ascertained in the
following manner.

How to Ascertain a Valve’s Characteristics

Connect up a valveholder, “grid bias
battery, H.T. battery and L.T. battery,
as shown in the diagram Fig. 3. A milliam-
meter should be inserted in the anode lead
between plate and H.T. positive. Now
prepare a piece of squared paper with a
zero grid-potential line, as shown in Fig. 1,
and mark the right-hand line with a series
of numbers from 0 to 30, and insert a valve
in the valveholder. With no grid bias
and 60 volts H.T., note the current indi-
cated by the milliammeter. On the squared
paper on the zero line make a dot where the
line corresponding to the anode current
intersects. Now plug the grid-bias plug
into the 1.5 volt socket and note the anode
current, making a dot on the chart above

Fig. 3.—How to arrange the necessary parts in order to read a valve
and prepare your own curves, or check your ‘valves.

the: 1.5 volt line at the point of inter-
section with the new anode current.
Proceed in this way with various H.T.
and G.B. values, joining up all the dots
for each H.T. value. The result of this
will be a set of curves exactly the same as
those supplied by the valve-makers, and
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Fig. 2—An enlarged view of the section
shown in Fig. 1

the various figures such as amplification
ratio, slope, etc., may now be found.

Amplification Ratio

This figure (which is wrongly termed
“ Amplification Factor”) is the ratio of
change in anode voltage to change in grid
volts. (The sign u, which is the Greek letter
Mu, is used for this particular charac-
teristic). When you were preparing your
curves as explained just now, you noticed
that as the grid bias was
increased and the H.T.
volts left unaltered, the
anode current decreased.
In our example, you will
ses that with 100 volts
H.T. and no volts-on the
grid, the anode current
is, roughly, 15 milliamps.
When the grid bias is
increased by 3 volts the
anode current will drop to
just under 10 milliamps.; a drop of
approximately 6 milliamps. Therefore,
to. obtain the same anode current
without altering the bias it will be
necessary to increase the H.T., and
in the example you will see that
about 24 volts are required - to
get the same anode current. We
have, therefore, to add 24 volts
H.T. for every 3 volts G.B. added,
and this ratio, 24 over 3, is the
amplification ratio, which in this
case iS 8 (see Fig. 2). There is
nothing very frightening in that, is
there 1

Continued on ‘page 378,y .
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Slope
This term is the same as * Mutual
Conductance.” It is the change in anode

current divided by change in grid volts,
or, put in another way, the anode current
change per volt grid-potential change.
For this factor, the anode potential. or
H.T., must be left untouched, and the grid
bias only altered. = As the bias is increased,
wo have just seen that the anode current,
will decrease. Thercfore we can obtain
a sct of figures from which we can see,
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what is stil more unfortunate, the valve
manufacturers for some reason or other
hesitate to publish them for us. As a
matter of fact, during the last few months
there has been a suggestion that the
manufacturcrs are alive to the position,
as dynamic curves are now issued with
some types of power valve. But if with one
type of valve, why not with them all?
However, to get back to our study of
these curvés. Fig. 4 shows the way these
are drawn, and it will be observed that the

Fig. 5 (right).
—The dynea-
mic curpes
simplified, and
Fig, 6(left).—

he ** power
triangle”
marked oul.

AnooE CURRENT

ZLERO GRID
Yorrs

November 12th, 1922, .

Undistorted Output

The curves shown in Fig. 4 may be ex-
pressed in a much simpler way for the
purpose of explaining the- manner of as-
certaining the undistorted output of the
valve and the percentage of second har-
monic distortion, ete. We, therefore,
draw Fig. 5, which is the anode-current
curve at normal grid bias, double and half-
grid bias, all the other lincs in Fig. 4
being omitted. The diagonal line running
across the curves is what is known as the

NorMAL
GRID LOoLTS

DovBLE
GRrIO VouTs

%

Normac Anvooe Voers

as in our example, that the anode current
decrcased 2 milliamps. for every volt that
the grid bias is increased, and therefore
tho slope is 2 milliamps. per volt, or, as it
is cxpressed on the valve chart, 2.0 mA./v.

Impedance

This is one of the most.important figures
to know, as upon it depends the value
of resistance, cte.. which is to be used in
coupling -the valve to a subsequent stage.
No further working has to be done to obtain
this figure, as the two previous items,
slope and amplification ratio, are used to
ascertain- the impedance. Simply divide
the amplification ratio by the slope, and
multiply the answer by 1,000, which in the
example we are using will be 8 divided by 2
multiplied by 1,000, or 4,000, and this
figure ‘is quoted in ohms. The diagrams
accompanying this article should make the
foregoing details quite clear, but it is so
simple to rig up the apparatus described in
the first part of the article, that it is worth
while carrying out the operations de-
scribed, as then the whole idea is more
easily grasped.
A Snag

Unfortunately, the above details—those
which are given to you by the valve
manufacturers—are what are known as
“gtatic characteristics,”” that is, they
are only applicable to a valve which receives
constant voltages, and as everyonc knows
by now, when the valve is being used
to receive signals the grid and anode
voltages are constantly. changing. It is,
therefore, impaossible to ascertain from the
curves we have so far studied such details

as the “maximum undistorted output,” .

correct “‘anode load,” percentage of
“gecond harmonic distortion,” etc., and
we have, therefore, to prepare a set of
curves known as * dynamic”_ curves.
These curves, unfortunately, are rather
difficult for the amateur to prepare, and

values of both grid bias and H.T. are carried
to a value higher than is normally used.
Actually, in order to make use of these
curves we must show the current at the
correct working point, that is, correct
anode volts and correct grid volts, and in
addition at half and double these values.
From what has been said in previous articles

Q 9
Wy
£ 235
k¢ S|
23 N2 ,‘,L' 2
P I AR o
g: j U”o’j Qq,"ﬁyl‘?‘_
\)§ / %o o O
—v;fd.l\xq'l
§ AN L
Q / "4 -
2 / e
N U A
AR EREEE R T

ANODE VOLTS
Fig. 4—The dynamic valve curves—which
are the most imporlant curpes to have.

on the working of the valve, it is taken for
granted that the reader appreciates the
fact that during the operation of the valve
(we are, of course, dealing with the valve
as an L.F. amplifier) the grid potential
varies, when the valve is operating on the
proper part of its characteristic, from half
the applied bias to double that bias. If
it does mot do this, then distortion ‘is
taking place. The effect of the variation
in bias i3, as our other curves have shown
us, equivalent to a change in anode volts,
and, therefore, the dynamioc curves will
show the anode current at various grid
and anode volts.

ANooe VorTrs

“load line,” and. this ‘gives the value of
the resistance, which must be included
in the anode lead to obtain the maximum
output from the valve, or in other words,
the correct matching resistance. The line
is drawn by placing a-ruler on the curves
with its edge at the point where the normal
grid-bias line, normal anode-current line
and normal anode-voltage line all intersect.
The ruler is then swung about this point
until an equal distance separates the zero
grid-volts line and the line corresponding
to double the normal grid bias. (Actually
the distances should not be equal, but one
side should be slightly larger than the
other, in order to obtain what is known
as a § per cent. distortion scale—but this
need not confuse us at the moment.)
Having drawn this line, we drop a vertical
line at the point of -intersection of zero
grid-volts, and draw a horizontal line at
the point of intersection of the load line
and the line corresponding to double the grid
bias. This gives us a triangle as shown in
Fig. 6. Now the formula for finding the
undistorted output is
(1 max—1 min) x (E max—F min)
8

In other words it is the anode current
difference multiplied by the anode woltage
difference, divided by 8  This figure is
the most important in the list of valve
details, as it gives a true indication of the
power which the valve will deliver. TFor
instance, if we know that Cossard’s P.5
valve will give an undistorted output of
500 milliwatts (or .5 watts), and that
Mullor’s D.7 gives an undistorted output
of 900 milliwatts, we know that the latter
valve is nearly twice as loud as the former.

There are several other factors which
can ‘be ascertained from these dynamic
curves, but they will be reserved for a
later article, as I have already overrun
the space allotted to me.

ey

USING THE LOUD-SPEAKER. i

(Continued trom page 371.}

| el

still very popular with sma!l battery sets

on account of its high sensitiveness to small

inputs. The matter of price also enters into

the case, for this type is quite inexpensive.

The inductor dynamic movement is to’ be
b % 1 arie >

preferred on account of its ability to stand
up to much larger inputs than the type
previously mentioned. It is very sensitive,
and handles the bass notes well ; it, there-
fore, does not need such a large baffle
board. and is quite suitable for the average
battery set, although it will not stand up
to very large inputs without over-acccen-
tuating the bass, that is to'say, the lower
register hotes tend to boom.

o o ey

The Moving Coil 1

This type is generally taken as being the
last word im loud-speakers; it certainly
does reproduce the sound waves as nearly
as possible in their original state. It will
also handle very large inputs without dis-
tortion. Where mains are available an
energized type should be used, but where
this is not practicable a pecrmanent magnpet
model must be fitted.
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An Improvised Piek-up Rest

A PLUG-MOUNTING (shown at A in
the sketch) from an old two-pin
coil, when divested of its metal fittings,
can be used to form an improvised rest
for supporting a gramophone pick-up
in the non-playing position. The moulded

block is secured to the motorboard of the
radio-gramophone, as shown at B, by
passing a couple of long, thin woodscrews

down through the holes in the moulding

from which the plug and socket have been

removed. The heads of the screws are.

countersunk. To complete the pick-up
rest thus improvised, a small piece of velvet
(to match the gramophone turntable
covering) is glued over the top of the mould-
ing, as shown at C.—NoRMaN HursT
{Wimbledon).

A Handy Aerial-earth Switch

A VALVE HOLDER and two old ivalve
bases can be used to make a handy
aerial-earth switch in the following manner.

ERARTHING PLUC

SECURED TO SCREW-EYE
BELOW VALVEHOLODER
TOPREVENT 1OSS . *

An aen'al-earlh siitch made from a valve
holder and old valve bases.

Fix the valve holder near the lead-in, and
connect the acrial and earth leads, as shown
in the accompanying illustration. In one
valve base connect the pins as shown in

_ PRACTICAL WIRELESS

¢ THAT DODGE OF YOURS!

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 is published belgw.
Turn that idea of yours to account by sending
it in to us, addresséd to the Editor,
“ PRACTICAL WIRELESS,” George Newnes,
Ltd., 8-11, Southampton Street, Strand,
W.C.2. Put yout name and address on every
item. Please note that every notion sent !n H
must be original. Mark envelopes * Radio :

rinkle.”

H
1

the right-hand sketch. This is plugged in
when the set is required for reception. The
other valve base has only two of the pins

il connected, as in the bottom sketch. “When

this is plugged in, the aerial is earthed and

1 the set is completely isolated.—H. E.

WinTER (Liverpoot).
Holdlng Smooth Spindles
HE following hint may be useful to
amateurs who find difficully in
holding smooth round spindles and screwed
rods in an ordinary bench - vice. By
holding the rod or spindle in the serrated
jaws of a pair of electrician’s pliers, and
clamping these in the vice, as shown in

Method of holding

smooth spindles.

the accompanying sketch, the grip will
be found perfect. For a screwed rod,
wrap a thin piece of sheet lead round to
protect the threads.—H. Coaikgs (Smeth-
wick).
Using a Drill as a Coil Winder
A GEARED hand-drill ean easily be
adapted for use as a winder for small
bobbins by mounting it on a bench, as
shown in the sketch in column 3. An
ordinary cotton-reel, with a bolt passing
through, forms a convenient support. The
thread on the end of the bolt must fit the
screwed socket which takes the removable
handle, as indicated in the sketch. In
addition to its use for winding, this arrange-
ment is also handy for polishing and other
jobs where a revolving chuck is necessary.
—L. DoxaTt1 (Harringay),

WIRE-WOUND

DEFECTIVE
PORTION

RESISTANCE
ELEMENT

i

SPINDLE

Repairing Strip Resistances
ANY'  amateur-constructed all-mains
receivers make use of various values
of the popular makes of wire-wound strip
resistances. In the higher wvalues, the
wire on these is exceedingly fine, and in
some cases is easily broken by coming into
contact with a sharp edge, or by over-
running the rated maximum current.
Whateve, the cause, an open circuit in
a strip gy resistance can easily be repaired

E‘% GO:BIN
- wounD

oL

D))

SOLY WITH YTHRRAD
TO FIT HAND DRILL

THIS HANOLE
UNSCREWED
FROM DRILL

A hand arill used

N a5 acoil winder.

in the following manner. Locate exactly
the point of fracture, by means of milli.
ammeter and battery, and drill a small hole
right through the resistance wires and
fibre strip at the same place as the fracture.
The size of the hole should be 8 B.A.
clearance (3-32in.), and then an 8 B.A.
brass nut and bolt should be passed through,
as in sketch, and tightened up firmly, a
small washer being placed on either side
to prevent damage to the fine resistance
wires. The resistance winding should pre-
viously be rubbed gently with emery paper
round the hole to obtain good electrical
contact. The bolt and washers have the
effect of shorting-out the defective part of
the resistance, and the latter is again ready
for service. Its value will now be about
10 per cent. less than before, but usually,
for decoupling, etc., this will-be of no
consequence, as designs allow a little
latitude in this respect. The writer has
used the above method of repair with
entirely satisfactory results, and would
point out that it is also of use for making
tapping poinis to existing resistances which
may be in the set. An alternative method
of repair is to secure a thin strip of brass
round the resistance at the defective part
—and this has the same effect in shorting-
out the defective portion. This also
obviates having to drill a hole through the
strip, although the drilling operation, if
carefully carried out, is quite satisfactory
and the wire has no tendency to unravel.

g

—G. M. Mew, B.Sc. (Portsmouth).
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A method of repairing strip resistances.
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* Handy Terminal Connecting Clips

WHEN any alteration to ‘a. large set
is required, especially when exper-
menting, it i8- very troublesome having
to disconnect all H.T.
and L.T. leads, etc.
which are usually
awkward to gect at,

of shorts and ‘wrong
Xy connections. The
sketch shows how 1
have overcome this,
using ordinary fusc
clips ‘which can be
obtained at any elec-
trical or radio shop.
(S0) N The “ cable connec-
tions  are remaved

LLECTRIC LIGHT
FUSECLIPS

y EBONMITE

apart from the nsk,

TERIMINAL
Srrmwe

; ,.-“ ABa TErmmvacs
5ﬂ5‘€60/‘7”§ oF sleevmg, a length of 16- -gauge
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grid and “ G.B.” to grid bias, ta.ke “G”
to grid bias and the ** grid bias »’ terminal
to grid.

_High-resistance Grid Leak

T may not be generally known that a high-
resistance grid leak ‘of about 5 megohms
will make an ordinary set very sensitive,
and can be used with advantage when it is
desired to receive distant stations.. . A lower
resistance, howcver, gives a’ better tone for
local station reception.

Checking Over-oscillation
F your set is based on a capacity reaction
circuit which oscillates too readily, and
is, therefore, inclined to be unstable, try
using an L.F. valve in the detector holder.
This is likely to stabilize the circuit, and may
give better results than a detector or H.F.
valve of much higher impedance.

Easily-made Testing Prods .-
O make the testing prods shown in
the accompanying sketch, a lamp
holder, a 2:volt bulb, a piece of

wire, and an_ebonite bush are
required. Cut the wire and sleeving
into 6in. lengths. Take the sleeving

Y BOT7OMOF CABINET
Using fuse clips for termina! connections.

and a 4 B.A. clearance hole drilled in
bottom of cach elip. The clips are then fixed
on the usual terminal strip at the back of the
set and corresponding strips on the bottom
of the cabinet. In my own set I have H.T.
from eliminator, raw A.C. for power valve,
battery L.T. for other valves, and loud-
speaker all connected as above, and I can
pull the whole set out of cabinet while it
18 working, on to a convenient table. I
have had this idea in use for over a_year
and find these clips make excellent contact,
and, of course, in any set working from the
mains the current has to pass through the
house-fuses, which are of similar pattern.—
F. Farrerr (Liverpool).

For Awkward Places.

OR starting a screw in an awkward

corner, a good dodge is to place a

small picce of adhesive tape over
the end of the screwdriver and
wedge it into the slot of the head
of the screw, as shown in the
sketch. This will keep the screw
attached to the screwdriver until
it has got a start.—F. WILKIN
(Bridlington).
Eliminating Hum from Mains
Units

OME amateurs seem to think

that a certain amount of
hum must be expected when
using a mains unit. In most cases,
however, this hum can be elimin-
_ated, and if it is tolerated at all it
should only be because it is so
glight as to be almost unnotice-
able. A simple and often effective
remedy is to put an L.F. trans-
former primary (or secondary) in
S’“’“"g the H.T. lead that supplies the
ascrewin deteetor, then join a large fixed
an awk- condenser between the H.T.
w a r d pepative and H.T. positive (de-

place.  tector) terminals of the receiver.

Another easily-tried cxpedient which
often considerably diminishes hum is the
reversal of the secondary leads of an L.F.
transformer. Instead of “G” going to

and push over wire, then on one fix a
piece of flex and push on the bush.
On- the other, make a loop, screw
to underside of holder, and then fix

Esg?,::;r — / “LAMP
*~LAMPHOLDER
SLEEVING —,

THICK
COPPER

- WIRE

/ BATTERY
Easily-made testing prods.

flex to side of holder as shown in the sketch.
Of course, commercial testing prods, like
the Eelex, are much to be preferred.—C.
ReEves (Maidstone).

Method of Testing Transformer Output

ELIEVING the rectifier filament secon-
dary of my A.C. transformer was
delivering more than 4 volts, and not having
an A.C. voltmeter, the method shown in
the sketch in next column was used. Cur-
rent from the 4-volt accumulator (A)
is passed through the eureka wire coil
(E) by moving switch lever to D.C. Note
the time it takes for the thermometer
(D) to reach 100 degrees Fahr. Place
switch-lever to * off,” taking care that
during the whole of the tests the position

of the thermometer and wire remain in

the same position.

~ When the reading of the thermometer
has gone back to normal, move switch-
lever to

Noveniber 12th, 1932

degrees Fahr. If the time is shorter than
“that with D.C., add a resistance in series
with the 4-volt wmdmg of transformer till
the reading of thermometer, and time it
takes to reach 100 degrees Fahr., is the
same as the D.C. test.

In order’ to get the best from this test, a
sufficient quantity of wire should be used to
regulate the amount of heat. Only a few

’; 2 Wwray Swircw—y | } |

L

)

Slbleld
FRaiCE

o

.
THERMOMETER
EvrEnn WiRE

A.C TRANS FORMER

A simple method of testing transformer
oufput.

turns arc shown in the illustration in order
to avoid oonfusion.—D. J. BENFORD
(Exeter.)

A Handy Wire-looping Device

S gadget for making terminal loops
on ‘connecting wires can be made for
less than the price of a pair of round-nose
pliers. The-materials required are :
1 piece of wood (hardwood for prefer-
ence), 3in. by 1}in. by 3in.
1 piece of thick strip brass about 2in. by

4in.

3 French nails about the diameter of a

4BA screw.

Two holes are drilled in the brass to
take the pins B and C (Fig. 1). Pin B
is large enough in diameter to allow the
brass strip to swivel round it. Pin C should
be a tight fit, as it must be rigid. The
distance between the holes should be such
that when the pins are in place the wire to
be looped should pass between them. The
pins are made from the French nails with
the heads cut off. Sweat or solder C into
the hole prepared for it in the brass strip.
Place the strip of brass in the position shown
in Fig. 1, and drive pin B through the end
hole into the wood block.

Pin A is then driven in-the block in the
position indicated. To wuse the device,
strip the insulation off the wire as far as
necessary. Swing the arm back, as shown
in Fig. 2, so.that pins C and A are in line
and B is on the right. Insert the bare end
of the wire between C and B, with the
insulation touching A, and then move the
arm in the direction ’of the arrow as far
as it will go (see Fig. 3). To finish the loop
off, give the insulated part of the wire a
movement, as shown by the dotted lines,
a suﬁ‘icient distance tc form a shoulder on
the looi)]-.f On releasing the arm the wire

te

can be lifted off —H. G. WrENN (Dudley).

A.C. and
close main
switch of
transe-
former.
Note the

time ther-
m o m eter
takes to
reach 100

Fig. 1

A simple device for making wire loops.
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HUNDRED separate operations in
the making of every Cossor Valve.
Filaments to be prepared . .. grids

fo be wound . .. Mica Bridge. pieces to

be shaped ... anodes to be pressed.

Each separate part fo be minutely

scrutinised.  Each assembly operation to

be critically tested. Accuracy — always

The . accuracy—is the watchword at the great

> ' Cossor works. For without it the good
® name lenjoyed by Cossor would become

Metlculous Accu ra Cy of no account. For all the time safe-

Z guarding it is the Mica Bridge construction
Lo TR which permits a higher efficiency than

had ever before been thought possible,

RECEPTION Cosso R

£V - o = —— — - — — — e S Su" o - G o ——— —

=
To A. C. COSSOR, LTD., Melody Depariment, Highbury Grove, London, N.5. |
Please send me, free of charge, a copy of the i
40-page Cossor Valve and Wireless Book B.17. |

e | VALVES
1o [ YR e :

o o e T R e 2 i A. C. Cossor Lid., Highbury Grove, London, N.5. Depots at Birmingham, Bristol,
PRATAIRDNEZ o N | | = gh e o T TR LT V Glasgow, Leeds, Lwa}n\ , Manghester, Newcastle, Shefficld, Belfast and Dublin,

9 1625
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We shall be glad to
advise readers re-
garding purchase
of complete sets.

HEN the superheterodyne was
first introduced, it enjoyed con-
siderable popularity. =Then, as

later, other circuits of a less complicated
nature were designed, and provided better
quality of reproduction, and except for
speeial purposes, this class of receiver
waned in the affection of the average
listener. :

To-dav. in view of the cver-growing
number of transmitters lodged.in a compara-
tively limited broadcast band, and, in
addition, the fact that with modem
valves and improved coinponents
reproduction of music can be obtained
of a quality in no way inferior to that
secured from other types of recelvers,
the Superhetcrodyne has again come
to the front ; in fact, its principle has
been re-adopted by a number of up-
to-date mannfacturers.

In the Faraday All-Electric, All-
Wave (Model S620),-the makers offer
a five-valve superheterodyne receiver
operating on_all four bands of wave-
lengths, nanmely, 15-28 metres ; 30-60
metres ; 215-560 metres, and 1,000
to 2,000 metres, with single tuning
knob and without the necessity of
plugging in or exchanging coils. The
instrument i3 housed in a figured
walnut cabinet designed on sunple
and strictly utilitarian lines ; it com-
prises a  well-thought-out circuit,
ncluding pre-selector  high-frequeney
stage, ooﬁpled by double-tuned circuit
to a combined .detector oscillator
of patented design; band-pass coupled
to high ' gain intermediate stage,
band-pass coupled again to screen-
‘grid demodulator working into a com-

pensated pentode valve transformer

Three-quartert rear view of chassis,
showing The neat and compact loyout.

- rRACTICAL WIRELESS

The Faraday All-electric, All-
wave Super-het. Model $620

4

coupled to a ‘‘ Rola® moving-coil loud-
speaker. The valves usell—two metallized
variable mu (DC2/SGVM), two screen-grid
(DC2/SG),and a pentode (DC/2 pen)—are
all of the latest. Mazda type, and with the

. " The Faraday All-electric,
All-wave Super-het. Model S620.

screened coils and other components, con-
stitute a careful lay-out on a steel chassis.
A 9 kilocycle selectivity, with absolute

geparation, has been aimed at, and in this
the makers

have bcen
remarkably
successful. On
the front of
the cabinet,
below the
loud - speaker
grille and
tuning _scale,
there are but
' three controls,

"~ two of which
; fulfil  several
| duties. The
{- -main tuning
condensers are
worked by one
knob, which
rotates a dial
showing the
fourindividua}
waveband
scales gradu-

LKAt
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CALIBRATION CHART OF SET oy
DIAL SETTINGS 4
o i e 40 go
1 THTIT
LU
00
4700
hag
L 1
400 s
[
=1
R
200 ; ;
i
Tested
by Rt
JACE
ated in four one-hundred equal

divisions, and, in addition, in the case
of the medlum and long waves, ac-
curately calibrated in metres. Below
this on the right, will be found the’
wave-change switch, which, by means
of an clectrical device, automat;xcally
throws a strip of light on to the actual
working sector of the dial scale in the
waveband selected. The switch is so
designed that, by each movement,
thc necessary. combination of coils
and condensers for each separate
waveband is brought into play. Its
opposite number on the left of the
cabinet is a combined on-and-off switch
and volume control, which enables
one, in so far as average transmissions
are concerned, to bring up the strength
of a signal from a whisper to a full
roar.

Provision has been made at the
back of the chassis for the connection
of a pick-up for the electrical -repro-
duction of gramophone records; no
external potentiometer is needed, as
for this purpose the radio volume:
control omrthe set ean be breught into
action. In addition, although this
model is essentially designed for use
with outside aerial and earth, it is also
equipped .with a mains aerial devxee, by
which means a number of stations can be
received, a valuablec feature in the case
of dwellers in flats.

Over cmphasis of high notes may be
reduced by putting the small switch at the
back of the recciver in the * down ” posi-
tion, and a more mellow tone from the
speaker can thus be obtained. Inter-

ference from atmospherics can also be

considerably mitigated in the same manner.
Means are also furnished for accurately
balancing the receiver to any individual
aerial. Generally speaking, the mechanical
construction of the Faraday * All-Wave *’
Superhet."is’ of a high standard, and its
designer is to be congratulated on the sim-
plicity of its controls. On test, the receiver
gaveran absolute superhet. performance on
all wavebands, and in the course of one
evening broadcasts from some seventy
European stations were faultlessly tuned
in—in most instances, the volume obtained
and the purity of tone assuring good
entertainment value. In every case in

(Continied on page 384.)
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; TAPPING AND ITS USES—I"’”

i-m-w-; A Full Explanatlon .of the Reasons for Tapping Coils and Components,

=

NE of the most common words in the
Pecxﬁcation of radio apparatus is

4 ha pped.” Onereadsofa ‘“‘tapped”
coil, a * tapped” choke or a * tapped”
resistor. Transformers have centre-tapped
‘secondaries, grid-bias batteries are tapped
at 13-volt stages, and high-tension batteries
are tapped in 13-volt, 4}-volt or 9-volt

steps. 7 :

} What exactly does “tapping” mean,
{and why is it done ? Now a tap, in ordinary
‘domestac parlance, is a device by means of
Whlch water can be drawn off from the
mam or from the water tank. Is there
any connection between the homely water
tap and the tapping on, say, a coil or trans-
former? Well, in some cases there is, and
in others there is not. To comprehend the
real meaning of tapping in the electrical
sense, we must take a somewhat wider
lview of the word, and realize that a tap
cannot only be used to draw off, but also
to permit “nter to flow into a wvessel.
The phrase ““a tapped coil ”’ means, in effect,
|{that in addition to the usual connections
'at the start and the finish of the coil, one or
more additional connections are made to
intermediate positions on the winding.

Various Reasons for Tapping
Tapping is resorted to for one or another
'of several purposes.
tapping may, for instance,
be provided to allow a por-
‘thll only of a piece of ap-
paratus, or a part of its

~_ PRACTICAL . WIRELESS

and the Methods -Adopted.
By
H BEAT HEAVYCHURCH

i The second article on this interesting
3 subject will appear next week.
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stage low-frequency valves have to deal with
comparatively small signals and are, in
consequence, designed to have corres-

i Il

Fig. 1.—H.T.
Tapping.

pondingly short grid bases. They require,
therefore, a grid bias of the order of 13 to
3 volts only. Output valves, which handle

383
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is composed of ten small cells, each giving
1} volts, and is * tapped” in 1}-volt
stages, that is to say, a connectxon is made'
to a socket between each pair of cells,

enabling any multiple of 11 volts up to 2!
maximum of 15 volts to be ** tapped off.””

H.T. Tappings

High-tension batteries are made up in a
similar way from much larger numbers.of
13-volt cells, and intermediate tappings are
provided to enable the user to apply appro-'
priate high tension to the anode circuits
of the various valves in his set, perhaps 50
volts to the detector, 120 volts to the high-'
frequency valve and 150 volts to the output
valve. Because it is seldom necessary to
adjust the high-tension voltage so critically,
as the grid-bias voltage, the tappings on
high-tension batteries are not often pro-
vided at 13-volt steps, but at 43-volt or
even 9-volt intervals.

A Potentiometer is a * Tapped >’ Resistance

A tapped battery, we have seen, is a device
for obtaining voltages of various values. |
There is, however, another method of doing.
this. Suppose we take a resistance wire and
connect it in series with a battery or some

other source of electric supply. There

properties, to be iutilized.
Again, a tapping may be
intended to permit a por-
tion of some piece of ap-
paratus, such as a lcoil, to
'be included simultaneously
in two different circuits,

LS

POTENTIOMETER

Hr+ will, of course, be a drop of
voltage across the resist-
ance. If a tapping is taken!
off at some intermediate
point, as at C in Fig. 1, the'
voltage drop between the'
end A of the resistance and
the point Cwill be a portion
only of the voltage existing.
between the two ends of the
resistance AB, and .its

LT=  actual value will depend

thus serving as a coupling
between the two. We shall
see later that coupling of
{this nature will sometimes
fexist even when - the
i tapping ” is used for
quite another purpose, and that it some-
times has very inconvenient results.

Tapping is sometimes used to allow some
electrical phenomenon to’ be applied to a
part of a coil or other piece of apparatus,
and thus to be transferred to the whole of
the device ; or it may be employed to per-
mit a part of the electrical effects in the
‘complete apparatus to be '
transferred to another cir-
cuit. Some practical ex-
amples will assistin making
these applications clear, and
may serve at the same time
to explain a few interesting
properties of radio cir-
cuits.

We will commence with
the simplest possible case,
namely, that of a grid-bias
‘battery. The object of such
a battery is to apply suit-
able negative potentials to
the grids of amplifying
,valves, in order to bring the
operating point of each
valve to the mid-point of its
effective grid base. Early-

—

F

Fig, 3 (lejl)—The new Varley wire-wound
resistance, and (right),
polentioméler.

feass

HT= upon the proportion which

the resistance AC bears to

ig. 2.—Potentiomeler used as a tapped resistance for obtaining intermediate

voltage.

much bigger grid swings, have longer grid
bases and need a greater amount ‘of bias.
A typical small-power valve, for example,
operating at 150 volts high tension, re-
quires a grid bias of about 6 volts, while
a representative super-power valve requires
from 12 to 15 volts at the same high-tension
potential. It is convenient to be able to
obtain both voltages from one and
the same battery.

A very useful size of grid-bias
battery 1is that giving 15 volts. It

dnoher type of

gt
¢ han v

LT+ the total resistance. Iwr
example, if the total resist-
ance of .AB is 1,000.ohms
and the current flowing
through it is 100 miliamperes, the difference
in potential between the points A and B
will be 1,000 multiplied by 0.1, which equals
100 volts. If C is the exact mid point of
AB, the voltage between A and C will be 50
volts. On the other hand, if the resistance
of AC is only one quarter of the total
resistance of AB, then the voltage drop
across AC will be only a quarter of 100
volts, namely, 25 volts.

Such a device is termed a potentiometer

ez fUNESS !
toedt uwiao

or potential divider. It is extensively used
in electrical testing for
obtaining very accurate
voltage adjustment, and
hence its name * potenti-
ometer,” which means. .a
measurer of potential - or
voltage. In radio appar-
atus it has many uses. For
example, it may be em-
ployed to obtain an inter-
mediate voltage from a
constant potential supply
such as an eliminator.
Fig. 2 shows such an ap-
plication, the potentiometer
here supplyving the secreen
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S5mA+ 2mA_.,

TO SCREEN ¢

2mA.
Fig. 4—Two
spaghelti re-
sistances
tapped al
Lheir junction. 8

voltage to a screened-grid valve. In this
cace the potentiometer may be continuously
variableifor fine adjustmeny, the resistance
wire being bare and wound over a circular
former, with a rotating arm or similar device
for tapping off the intermediate voltage. A
typical construction for such a potentiometer
is shown in Fig. 3, while the accompanying
photograph illustrates a modern form of
construction. If the desired” value of
voltage is not wvery critical, a * fixed
tapping ’ potentiometer may be used,
and this may consist of two * spaghetti”
resistors connccted in series, the tappings
being taken at their point of junction as
indicated in Fig. 4.

Tapped Voltage and Total Drop
One important pommt must not
be overlooked in " designing and
using potentiometers, namely, that
if the cuirent taken by the circuit
tapped off from the potentiometer is
considerable, compared with the
¢ steady current” flowing through
the potentiometer, the proportion- >
ality between the tapped: voltage
and the total drop will not exactly

POTENTIOMETER -

- To G.B.

Fig.6.—~ Polentiomeler connected -across

pick-up terminals to prevent overloading.
5 milliamperes. -On these assumptions the
total resistance of the potentiometer should
be, according to Ohm’s Law, 250 volts

divided by .005 amp. which gives us the

figure of 50,000 chms. We must not forget,
however, that the screen current of the
screened-grid .valve will also flow in the part
of the potentiometer marked AC. Suppose
this screen currént is 2 milliamperes. Then
the current flowing in the arm AC -will be 6
milliamperes plus 2 milliamperes, or 7 mitli-
amperes in all. It is necessary to drop 250
volts minus 100 volts, or 150 volts in all
between the points A and C. The correct
value of resistande to drop this amount at 7

>

be equal to the ratio between the
resistance of AC and AB.

This will be understood from the ==
example shown in Fig. 4. Let usassume that
the total high-tension voltage is 250 volts
and that the screen voltage is to be 100 volts.
Let us also suppose that the standing
current of the potentiometer is to be about

Fig. 5.~ Potentiometer connected across the
aerial and earth.

milliamperes is 150 divided by .007 or 21,400
ohms, while to drop 160 volts at 5 milliam-
peres CB “should have a resistance  of
20,000 ohms. '
As critical accuracy is not essential,

To ANODE
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both AC and CB would be
made of 20,000 ohms and
calculation will show that in
jthis case the standing cur-
rent of the potentiometer
will be
rather
more than
5 milliamperes
and the screen
voltage a little
higher than 100
volts—in actual
fact about 108
volts,

7o GRID

Tapped Resistances as Volume Controls

Because the volume of sound, obtained
from a radio set or amplifier, depends upon
the voltage of the signal applied to the

" grid of the output valve, a potentiometer.

or tapped resistance forms a convenient.
device for varying this voltage and hence’
for controlling volume. In a radio Set a.
potentiometéer may be connected across
the aerial and earth, the tapping being

taken to the aerial terminal of the set as
- indicated in Fig. 5.
.the input to the set is varied, and the
' method is employed not only for controlling

In this arrangement’

volume, but also for limiting the input.

'signal to a value which can be handled

without distortion by the first valve. Low-
frequency volume control, as is nécessary.
when reproducing gramophone records, or

say, in order to prevent overloading of a
. pentode valve on strong signals, is best

performed by- a” potentiometer connected
across the secondary. of-one.of the inter-
valve transformers, or across the terminals
of the gramophone pick-up as indicated in
Fig. 6, A and B.

Tapped resistances have other uses in
radio. They are incorporated in many
eliminators to provide one or more inter-
mediate voltages, and are also used in a
similar way in some automatic grid-bias
circuits. Other pieces, of radio apparatus
which are frequently provided with tappings
are coils, transformers and chokes.

which transmissions enjoyed a full 9 kilo-
cycle separation, the broadcasts were
received without any trace of interference.
Background, except in such instances where
signals had to be unduly forced to full
volume, was exceptionally silent, and mains
hum in the D.C.-model was never insistent.
During daylight hours with the outdoor
aerial, over twenty foreign stations were
logged. 3

On the long-wave band, no difficulty was
found in tuning in Kénigs Wusterhausen
without any trace of twitter from Daventry
National or Radio-Paris, and this trans-
mission could be received at any time of
the day or evening without interference
when these neighbouring stations were
operating. In the same way, Warsaw was
clear of Motala, but slightly marred by
a broadcast from Eiffel Tower. (In this
case, however, there is only a separation
of 5 kilocycles between the transmissions,
and consequently, a perfectly clear recep-
tion of the Polish concerts could not be
expected.) Lahti could be heard faintly,
and Kaunas at readable strength ; concerts
from Motala, Oslo, and Kalundborg,
although somewhat marred by atmospherics,
were well received. On medium waves,
the receiver gave an excellent all-round
performance. Notwithstanding the fact
that it was tested at no, great distarce
from the London stations, broadcasts

g !

RECEIVERS AND THEIR l
RECORDS |

The Faraday All-electric, All- i
wave Super-het. Model S620 |
(Continued from page 382.) _%

from Gleiwitz, Toulouse PTT, and Horby
were heard whilst the National programme
was being radiated ; Leipzig, however, was
swamped. No difficulty was experienced
in separating Miihlacker from London
Regional, and although Graz could not be
tuned-in clearly, Barcelona provided a
satisfactory signal. Again, Scottish Re-
gional, Hamburg, Lwéw, Toulouse, Frank-
furt-am-Main, Bucharest, Midland Regional,
Sottens, and Dublin, were easily logged,
and most of them could be received at full
volume. On the shorter wavelengths, the
Faraday Superhet. showed its usefulness,
inasmuch as Rome, Moscow, Lishon, HVJ,
Vatican, G5SW, EAQ, Madrid, and three
American broadcasts were found in a very
short space of time, and there appears
little doubt that given favourable atmos-
pherie conditions a large log of transmissions
under 60 metres could be compiled.
Although compriging -all -the attributes
of the most modern type of Superhets.,

the Faraday All-Electric, Al-Wave Receiver
possesses the gualities of a musical instru-
ment capable of giving genuine entertain-
ment, even when handled by the greenest
of tyros. It does not require an expert to
manipulate such simple controls ; their uso
can be mastered in a few minutes. It is
made in both A.C. and D.C. models, and

'its price, considcring its all-round utility,

namely, twenty-seven guineas, is a reason-
able one. We can recommend it to our
readers.

i ‘¢ Detectortips *’

HEN you wish to make fixed conden-

sers of your own—a job that doesn’t

pay, but is sometimes done—the drilling
of the mica sheets will present something
of a problem. If you clamp the mica
between two pieces of wood and drill
through the wood as well, a perfect hole
results which has no frayed edges. -The
same tip applies to hard, or common
ebonite. If you disconnect the Iloud-
speaker from your set while it is working—
a bad practice if you use a pentode, becaiise
of the peak voltage rise on open circuit—
you will perbaps hear the phenomenon of
the singing choke, presuming you wuse
choke-filter output. This is very interest-
ing, but see that the core of your L.F. choke
and the core of your L.F: transformer are at
right-angles, or interaction will take place.
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from E. J. HERAUD, Ltd.,
the famous Mail Order House. 1955 Brown

Just consider ! An entirely new 1933 BROWN PER-
MANENT MAGNET MOVING COIL Cabinet Speaker at
TWO POUNDS BELOW LIST PRICE ! This is not merely
a bargain, it is sensational value, and, moreover, you
can pay by monthly instalments of only 5s. 0d.

The Moving Coil Unit is extremely sensi-

tive and highly suitable to work with any é

set from 2 ‘valves upwards, giving deep, What could
rich tone, and extraordinary volume without distortion. The f be fairer
pole faces of the Unit are entirely protected to prevent dust and 4 §f tharfoar offer
metal particles entering the gap. The beautiful Walnut Cabinet is ) to let you have
of splendid modern design, 13ins. high, 13§ ins. wide, 63 ins. deep, ‘ one of ' these
with handsome ebony-finish vulcanite fret. Let us send you this supEvbiSngakars
magnificent Speaker for 7 days’ trial for only 2s. 6d. deposit; if //; for 7 days’ trial for
satisfied, pay further 2s. 6d. at once, then complete purchase by orRaliafyayaron

8 monthly payments of 5s. 0d. (Cash in 7 days, 39s. 6d.) Ci:’;?;' it o:::‘ 1]

TO-DAY. i Road, Tottenham ; 34, St. James Strees, Walthamstow ;  and 139, Hertford Road, Enfield Wash.

L ¢
I 0 :
ety POST THIS FOR 7 DAYS FREE 'I'RI i
orious 10ne ] a1
P Kl S ‘;' 1 To E.}J. HERAUD, Ltd., Dept. P.6, NUMBER ONE, EDMONTON, LONDON, N.18 ",
e kel M:d,-"wm-unm-on 1 Please send me, carriage paid, a 1933 Brown Permanent Magnet Moving Coil Cabinet Speaker for
with it.  This Brown Moving 1 7 days’ trial, for which I enclose 2s. 6d. deposit. '
Coil Speaker makes amy Set a
much better Set by true reproduc. ! :}::Eefnof'“p :‘:t:; I
“.0"4”‘1[“”'[’0‘1‘._“1‘0”" Speech Order Nl TR R T L 0 T T RN LB W e s L eyt e L L !
comes -through with smooth, un- | ... ]
spoiled clarity, music is repro- I geéles: mpz;l;: bll’:st‘al '
duced with that deep, rich *“ boom”’ r o
that is only obtained with a first- 1 fx-‘ d’ c"::';’““"v L S [ 7 P2 i e g e e i SRR 1 o7 0 Loy, vt b ] 3 s oo o B b =0l 3 Gt o :
class Moving Coil Speaker. Try | /oo 1
this Speaker and realise the hitherto i 3/
hidden and unssispected possibilities e Bl 2 =l LR Al g Aok b ¥ il
of 2oy i " Sl s, Conpah I The above is our fill posial address. Branches at 78/82, Fore Street, Edmonton ; 77, West Green l
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PRACTICA.

WIRELESS

LT ETRY

! A RADIOGRAM
CONVERSION

By S. J. GARRATT

P omonnne?

provide a volume control for the gramo-
phone, and it should have a resistance of
from 50,000 to 100,000 ohms, depending
upon the characteristics of the pick-up, and
the maker’s instructions should. of course,
be followed on this point. The record
storage cells being removed from the
cabinet, a compartment was exposed large
enough to accommodate the H.T. unit,

“HERE must be a great number of e s trickle charger and the accumulator. It
listeners whose station has grown by 2?1811:: tp;,gl%ﬁlltdai;? :,litzhs%ac;i;i; t(],]t? I&p would, of course, be simpler to use a com-
the addition of accessories from time | £ 0" 0" 0 o h polished to match the | bined HL.T. unit, instead of a separate

to time, until it has become a collection.of | .y 0 pp g simply slides into | I-T- accumulator and charger, but this
units, which together give perfectly satis- position, and is kept in place by small } IMprovement may materialise at a later
factory results ‘although the fout ersemble A date.

: ! blocks of wood screwed to the floor of . \
presents a somewhat ,u_nt)dy- appearance. | t1. s hinet. Access to this compartment was obtained
Every addition or modification, although | “ "~ " from the top, and a polished mahogany
improving performance, usually has ai ad- | Fitting the Pick-up. . cover was made to form a removable hd.
verse effect on appearance. - - The gramophone tone arm was removed (Continued on page 418.)

The writer’s set being at this stage, and {.and a ** pick-up ” fitted - -
the houschold powers having expressed a | in its place, this being ——
desite for a “ nice radio gramophone like | wired to the grid of — d ==
Mr. -So.and-so has,” ‘it became a matter | the detector valve, as _—:@’
for consideration: whether the. family {:shown in Fig. 2. The —— I
gramophone and the wircless ‘‘parapber- | two-way switch with a =
nalia ” could be combined into a,dsa,tisfalf- gl}ga ld Q,lat,g Gmarkeg =
tory instrument, thus avoiding the i0” and ‘“Gramo, =
oconstruction or purchase of a new one. | also the potentiometer —;</-—>--— =,
The wireless outfit consisted of a 3-valve | were both mounted on =rre 74
set -in a plain -box case, an HIT. battery | the panel of the set. T
eliminator,” an accumulator -with trickle | It is necessary to pro-
charger and a moving coil speaker. hThe gidc a s}peci?,‘l grii bias m—— = !
gramophone was of the type shown |-battery for the pick-up, [ — ———— e —
in the illustration, the right-hand half | because when working - V = <” e I I ‘5;’1
holding. the gramophone with the trumpet | on *“ Radio » the valve ] l“[ ! & /"
below, the mouth of the latter being | is a detector andis fitted A @ .
fitted with louvres and a door ; the | with a grid leak, but \ N
left-hand "half held a nest of cclis for |-when- working on .
storing rccords: When the gramophone | “ Gramo ” the valve is ———
trumpet and. louvrés were removed therc | used as an. amplifier = .
was found to be just sufficient room for the | and therefore requires \l
sets 'in~ this* position. " The ebonite panel | grid bias to give good
was about }in. too wide and left about | results. \
lin. of space at the top; the pancl and The object of the
bascboard avere reduced to the required | potentiometer is to
| Fig. 1 .=—=The complete radio
70 70 gramophaone in its converted
HTELIMNATOR JRICKLE CHF?/?GER gramophene cabinet.

=

{

DPFUSE

mfmji} J/ﬂiﬁ

Fig. 32— é*ce/.tfffﬁ’-‘f‘

The connecticns to the mains, shcwing the fuses 'in-

serted in bolh mains leads.

Fig. 2—

LPOTENTIOMETER

——
70 Prcx -4/ —m

S

[l

1,1‘0

6/9/0/5%;5
Brmeey

—
-

Diogrom of connections of the pick-up, volume confrsl_ elc.
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TELSEN DUAL-RANGE
AERIAL COIL

Incorporates a variable selectivity
device, making the ‘coil suitable for
widely varying reception conditions,
This adjustment also acts as an excel~
lent volume control, and is equally
effective on long and short waves.
The wave-band change is effected by
means of a three - point
switch, and a reaction
winding is included N

TELSEN H.F. COIL

May be used for H.F. amplification
with Screened-Grid Valve, either as

an HF. Transformer or, alternatively,
as a tuned grid or tuned anode coil.
It also makes a highly efficient Aerial
Coil where the adjustable ,

selectivity feature is not 5 6
required

ANNOUNCEMENT' 'OF " THE

~ PRACTICAL

WIRELESS

Twin
Matched
Screened Coils

Triple
Matched
Screened

Coils

Fall instructions are
supplied with every Telsen
Screened Tuning Coil,
showing you the alternative
methods of mounting the
coils, either singly or in
twin-matched or triple-
matched form as required.

TELSEN ELECTRIC CO,

‘ultimate efficiency attainable

387

TELSEN
SCREENED COILS

The result of much research and ex-
periment, these coils embody the
in a
perfectly shielded inductance of
moderate dimensions. Provided with
separate coupling coils for medium
and long waves, they are suitable for
use as aerial coils or as ancde coils
following a screened-grid valve, giving
selectivity comparable only with a
well-designed band-pass filter. The
coils are fitted with cam-operated
rotary switches with definite contacts
and click mechanism, and are supplied
complete with aluminium screening
cans, bakelite knob, and
handsome “ Wave Change " ,
escutcheon plate, finished 8 6

in oxidised silver .. .

TELSEN RADIO COMPONENTS ARE I0O’ BRITISH

LTD,,

ASTON, - BIRMINGHAM
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s G c H o K E A new H.F. Choke specially de-
14 & signed for screened-grid sets.

Highly efficient sectionalised
windings almost entirely air
spaced.

Self-capacity, D.C. resistance
and lossesare exceptionally low
for a choke of such high in-
ductance.

Its specification for a set of
so high a calibre as the “Argus”}
is sure proof of its outstanding
quality.

SPECI-FIED
' forfihe» ;

“ARGUS”

READY RADIO STANDARD H.F. CHOKE

A highly - efficient general- e

purpose choke recommended
will send you FREE the
Kendall-Price 36-page 1’'-
Book (the size of a normal
issue of “Practical Wire-
less”). Itshows youhow,.
lings, you can bring your
GO TO YOUR RADIO DEALER presentset rightup to date.
FOR YOUR KENDALL-PRICE It contains complete in-
BOOK AND FOR ALL READY structions,  photographs
RADIO - COMPONENTS and diadsams L\ ten
tery and mains-operated.
To READY RADIQ LTD. (Book Department), Eastnor House,
Blackheath, S.B.3. Please send me the 1/- Kendali-Price Book of Ten
Circuits—FRE_B. I enclose 1}d. stamp for postage.

specially for reaction purposes. Post Coupon now and we
at the cost of a few shil-
modern circuits, both bat-

INTZE0E St oaioad o T A T LTI o) o et ey =, T g

{ 1f ish to have, with your free book, ten full-sized biue prints,
dvnouncement of Ready Radio Lid., Eastnor House, Blackheath, S.E.3, Lee Green 5678, 8 o o N 0 ot o This RobSon: Prac. W.8.
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@ Chosen for the “Argus Three” because of its p R E C I S l O N

extremely fine tuning and unfailing accuracy
—the J.B. Unitune 2. There are trimmers
fo each stage, but the trimmer of front section
is operated independently from the receiver
panel by means of a second knob

concentric with the main tuning knob.

Rigid one-piece chassis, very robust

construction, "heavy gauge wide-
spaced aluminium vanes. Special
bearings to rofor ensure permanent

accuracy.
Matched to within i mmfd plus } per
cent, Capacity :0005, Complete with disc
drive and bakelite escutcheon plate.

Spec:hed for the

j “Argus Three”—I.B.
/ Unitune 2. typeD 18/6

Advudlumenf of Jackson Bros., 72, St. Thomas’ Street,
London, S.E Telephone: Hop. 1929.

IMSTRUMEN TS

m—-_w

by Mr. Barton Chapple for use with the “ARGUS
THREE" because of its great sensitivity and L
ability to handle very large volume with & =
no trace of distortion. A thoroughly &
reliable speaker made by famous 4
British Makers. Write for leaflet
of the famous W.B. Speakers,
Valveholders and Switches

4-Pole Balanced ' '
Armature Speaker CO M p LETE

It has a Sheffield-made cobalt- |nc|ud|ng handsome

steel Magnet and whether repro- | |

ducing music or speech the fidelity 0oa k cabinet

is quite exceptional. The speaker /

is mounted complete.in an attrac- 9 6

tiveand well-finished oak cabinet.

Whiteley Electrical Radio Company Limited, London Office: 109, Kingsway, W.C.2.

Radio Works, Mansfield, Notts. Telephone: Holborn 6714,
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THE “AR

GUS” THREE]

A SUPER RECEIVER ON NEW LINES,
TWO SCREEN - GRID AND PENTODE VALVES

details of the *‘Argus,” briefly described
last week, are being awaited with great

IHEAR from the Editor that further

By H. J. Barton Chapple, Wh. Sch.,
B.Sc. (Hons.), D.I.C., AM.LE.E.

interest, so without further ado let us get
down to basic facts.

up the tuned circuits quite accurately.

It will be noted that terminal No. 6
of the aerial coil does not pass directly
to earth, but has 2 1 mfd. non-inductive
T.C.C. condenser interposed. This is
to allow the varving
grid bias to be applied

Three-quarter
Front View of the
*“Argus,’” removed
from its Cabinet.

To appre-
ciate fully all
the salient
points asso-
ciated with
the Argus,
undoubtedly
the best plan
is to first of
all devote a
little time to
the study of
the theoreti-
cal diagram.
‘There is no-
thing really
difficult
about this
task, and

even if you

are a noviti-
ate to the

joys of wire-
less and not
fully cogni-
sant with the
component
symbols and their meaning, make an
effort straight away to master this little
circuit.

The Circuit Explained.

Starting at the left we have our aerial lead-in
connected to a 0003 mfd. variable condenser, and
from here we pass to earth through the primary
winding of the first of a pair of Telsen matched
coils—both these coils, by the way, being screened.
Very complete instructions are issued by the makers
concerning these coils, and I must say that in this
set they have proved very efficient in performance.

The wavelength ranges covered are 200-550 and
800-2,000 metres respectively, and all the wave-
change switching is included in the coil bases,
being operated by a knob on the front panel
connected to a rod passing through. the coils.

The secondary of the aerial coil is tuned
by one .0005 mfd. section of the twin-
gang Jackson condenser. This condenser
is completely shielded in a metal case,

shows a Rear View of
the Set. Note thé built-

This illustration

up wooden chassts.

and it 1s a very easy matter to match

EMPLOYING

to the variable mu valve—a Cossor
220VSG. As the negative bias is in-
creased there is a progressive decrease
in the mutual conductance of the valve
and hence in the amplification furnished.

This gives a form of volume control
which does not affect tuning, and brings
about a minimum of H.F. distortion
and cross modulation. The bias control
is obtained through the medium of
50,000 ohm potentiometer shunted
across the 16.5 volt grid bias battery,
the three-point on-off switch connec-
tions indicated on the right of the diagram
ensuring that the circuit is broken when
the set is not in use, thus preventing a
premature demise of the G.B. battery.

Our screened grid H.F. valve has its
screening potential applied from the
H.T.+ lead, a .1 mfd. de-
coupling condenser being
added as shown. Choke feed-
ing to a tuned detector grid
coil is the method of coupling
adopted for the '‘Argus,” an
arrangement which, in my
opinion, always lends itself to
good results and greater sta-
bility. Nothing more need be
said about the tuned circuit
here, for it forms the counter-
part of the gang switched and
ganged tuned arrangement we
met on the aerial side.

The Detector Stage.

Coming to the detector
stage, however, we see straight
away a departure from com-
mon practice. A screened grid
valve is used and this not only
results in an improvement of
the selectivity of the set, but

. also brings about an improve-
ment in the ganging of the
tuned circuits. The former is
due to the great reduction in

HT+3
HTH+
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the damping of the tuned circuit immediately
in front of it owing to the very high impe-
dance of the valve. With the ordinary detec-
tor valve, unless special precautions are
taken, not only is the tuning flat, but the
circuit often fails to develop its full voltage.

On the other hand, with a screened grid
valve as a detector the handling input power
is lower than would be obtained with a three-
electrode valve of relatively low impedance.
After all, one cannot expect to have all the
advantages without an accompanying dis-
advantage, that is a law of nature. However,
to counter any possibility of the valve over-
loading and in consequence distorting, we
have already arranged our pre-detector
volume control, that is, the variable mu
S.G. valve, so all is well.

Reaction.

For reaction we take our ‘‘feed back”
circuit, consisting of a .0005 mfd. variable
condenser and the reaction winding between

terminals 5 and 2 of the Telsen coil, from.

the screening grid of the valve. Once the
correct value of the screening voltage has
been determined, as will be indicated later
in the operating instructions, the control
will be found to eschew completely any
fierceness or ploppiness which so often is a
bugbear in many sets, and makes station
searching difficult.

While discussing the detector stage it is as
well to indicate that at this point we have
included a pair of pick-up terminals, one
terminal passing to the grid of the valve and
the other to a G.B. plug for applying the
appropriate bias. In the plate circuit of our
screened grid valve we have our conven-
tional H.F: choke and small by-pass con-
denser to earth.

Comes now the low-frequency coupling
between the detector stage and the pentode
output stage. A moment’s thought will
show that it is impossible to put the primary
of a low-frequency transformer direct in the
anode circuit when that primary has been
designed to suit the average detector impe-
dance of about 20,000 ohms. The Cossor
220SG valve specified has an impedance
of 200,000 ohms, ten times as great, and our
resultant amplification would be reduced in
proportion.

Volume Control.

The best method of meeting this
is to adopt the policy I have used for
the ‘‘Argus,”” namely, a resistance-
fed transformer. A 100,000-chm
resistance has its low potential end
connected to a 1 mfd. coupling
condenser, which in turn passes to '
the primary winding of a Lissen 4 to 1
Hypernik transformer. is compo-
nent is extremely good when judged
by its quality of reproduction, but to
meet modern conditions which de-
mand something more, a Lissen tone
corlr;pensator has been incorporated as
well.

Quite frankly I am sure you will be
surprised at the way this relativel
new Lissen component compensates
for any imperfections that may exist
in a circuit owing to the conditions
under which it has to be operated.
The imperfections to which 1 refer
particularly are the effects of sharply-
tuned circuits and the use of reaction,
and coupled with this the *‘balancing”
of response from the loud-speaker.

Highly selective circuits, such as

e

are demanded by mod-
ern conditions arising
from high - powered
broadcasting stations,
result in a cutting off of
the side bands and a
diminution of the up-
per musical register.
The same effect is pro-
duced by reaction, and
the tone compensator
corrects this by over-
emphasizing the top
register. The com-
plete component con-
sists of a moulded base

Side view of the Argus
with condenser
omitted to show the
tone control.
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SPECIAL POINTS :

TONE CONTROL
EXTREME SELECTIVITY

POWER WITHOUT
DISTORTION

SIMPLE TO OPERATE
LONG REACH
EASY TO MAKE
COMPACT

Yy
7

on which is mounted the Hypernik trans-
former and a potentiometer joined by three v . .
leads to terminals provided. ~All the control  of our “‘Argus” circuit, note the inclu-
is effected simply by adjusting the potentio-  sion of a grid-stopper resistance in the
meter knob posmon and it works most lead to the grid of the Cossor 230HPT
effectively. pentode output valve. The voltage to the
Coming now to the final considerations screen is applied via a 5,000-ohm resistance
connected to H.T. +3, with a 2 mfd. decoup-
ling condenser as shown. drill the appropriate holes exactly as given
With the three-point switch joined in the in the panel-drilling diagram. Remember
manner indicated, there is complete isolation that in the case of the variable condenser
of the batteries when the set is not in use, a there is a_template supplied and this_will
most important point. help you for this part of the work. Now
Having completed our critical sur- fmount all the panel components in place
vey of the circuit used in the “Ar- and lay this on one side for the moment.
gus” three-valve receiver, I am sure Mounting the Components.

;2: ?s,p:\txll;iec?:r::‘l; p‘zt::t;l: ;c?:s::lc{:e In mounting the components above and
him want to make a start on con- below the baseboard there are one or two
spruction, 5o that road 58, e fett points which need to be watched by the
seage. constructor in order to simplify the work.
. ! First of all the variable condenser. Remove
Constructional Details. the terminal just below the trimming wheel
1 As will be seen from the photo- and screw it on the opposite side of the front
graphs and accompanymg diagrams this
part of the work is in no way difficult.
Just exercise a little care and patience and
follow the drawings and all will be well.
In order to aveid congestion of compo-
nents, a sub-baseboard wiring scheme was
decided upon. The main baseboard is made
of five-ply being 14 inches long and 9 inches
deep. The top edge of this is raised 14 inches
from the bottom edge of the panel by three
wooden battens screwed to the underside
of the baseboard along two shorter
sides and along the back edge.
Before mounting any components
in place, drill all the required holes
in the baseboard, that is the three
large ones to accommodate the
three Clix valveholders, and the
smaller ones for leads to pass
through the baseboard when
connecting up the compo-
nents, and also the terminal
holes, and series aerial con-
denser hole.

The Panel.

Now take the ebonite-
| panel 14 inches by 7
ches by /% inch, and

Three-quarter front view of
the Argus, showing the neat
lay-out of the controls.

;Three—quarter rear view of
the Argus.

LIST OF COMPONENTS

Panel ;: Ebonite, 14in. x 7in. x #in.
Pair Telsen Twin matcbhed coils.
1.B. Z-ﬂng .0005 mfd. variable condenser.
Lissen 4.1 L.F. Transformer, with Lissen
tone Com nsator,
Ready Rag:i) S.G. Chok
Bulgin Midget H.F.8. Choke
Polar **Compax”’condensers, .0003 mfd. & .0005 mfd.

ohms Potentiometer.

0003 mds. Fixed Condenser type S.

& 2 mifd. Fixed Condenser type 50.

.C. 0001 mfd. Fixed Condenser K)'pe S.

.C. 1 mfd. Fixed Condenser type 5!

.C. .1 mfd. Mansbridge Condenser type No. 50.
Graham Farish 1 meg. Obmite Resistance

Bulgin Spaghetti Resistances, one 5,000, one 20,000
and two 100,000 ohms.

1 Ready Radio 3- -point Switch.

2 Clix 4-pin Chassis Mounting Valve Holders.

1 Clix 5-pin Chassis Mounting Valve Holder.

6 Eelex Terminals : L.S. positive, L.8.—, Two Pick-
up, Aenial,

4 gelnex Wander Plugs : G.B.—1, G.B.—2, G.B.—3,

i1 Bellmz Lee 7-way Battery Cord with texminals,
marked H.T. plus, HT. plus 1 H.T plus 2,
H.T. plus 3, H.T.—, L.T. plus, L.T.

2 Coils, Lcw:os, Glazite

1 W.B. Senior Model “4- pole Balanced Armature
Speaker in oak cabing

3 Cossor Valves : 230VSG 220 S.G., 230 HP.T.

4 2 Ediswan l%muﬂa. 16.5-v. and 120-v. H.T.
Edi

1 Tin of Filt for Earth (Graham Fansh)

1 Clarion ""Argus’ Cabinet and Baseboard.

Reverse side view showing
the screened coils.

- - —-———
§oF
i
of
28
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section of the dual condenser. One of the
small screws should be removed from the bake-
lite strip and the two changed round.

Three bolts—4BA and § inch long, will be
required to attach the condenser to the base-
board, it being raised from the wooden surface
with the . three distance pieces provided. In
addition, one of the bolts supplied with the con-
denser must be screwed into one of the holes
on the right-hand side (facing back) for the
attachment of the earthing lead.

‘ Coming now to the Telsen
‘ coils, remove the two bolts and
Sbeaseboard put on one side each aluminium
w I,ng- compare plinth, as these are not required.
with Dlagram Use the aluminiumy base of the
on p.VIII. coils to mark out the holes for
- E " the leads and, if you can, it is
really better to obtain long bolts
to hold down the base. On
the other hand, wood screws
are almost as efficient and
will save drilling the holes to
accommodate the bolts. The
makers of these coils issue
very complete instructions for
attaching the gang switching
rod and it is therefore un-
necessary to set this down
+ - here. -Just follow the details
R Cono given and notice from the
vy Caes @ - photographs how the switch
@ T 2 stop, spacing collar and wash-
“

er are fitted. It is really better
24 Ow.Csr Swyrcm : to leave the question of at-

(e taching the coils until the last
% to avoid any possibility of
L : damage.

pe |

Y
Above : Panel Layout.

Below : Three-quarter Rear
View of the Set

0

.
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H. J. Barton-Chappie, the eminent set
-designer. 1 consider the ‘Argus Three'
to be my greatest achievement. You can
build it with complete confidence. Ex-
haustive tests prove that all my claims
for the ‘Argus’ are more than justified.”

+ + +*

Donald P. Marcus, Managing Director
o,! Direct Radio Ltd., recognised by all
the leading designers as the official kit
distributors. ''"My. Chapple and I are
content to stake our reputations on the
‘Argus Three' — built swith a Direct

Radio Guaranteed Kie.”

CASH : C.O.D.
EASY PAYMENTS

£ s. d.

1 Pair Telsen twin matched colls- - - ~ 17 0
1 J.8. Unitune 2-gang -0005 mid. variable

condenser. 2069 - - - - - - - - 18 &

1 Lissen Mypernik 41 L.F. Transformer
with Lissen tone Compensator - - -1
1 Ready Radio $.G. Choke- - - - - -
1 Kinva Standard Screened Choke - - -
1 Ready Radio Bakelite condenser ‘0005 mfd.
1 Ready Radio Bakelite condenser ‘0003 mfd.
1 Lewcos 50,000 ohms. Potentiometer - -
2 T.C.C. ‘0003 mfd. fixed condensers type $
1 T.C.C.-0001 mfd. fixed condenser type §
1 T.C.C. t mfd. Mansbridge condenser type
No, 50« - « - = =« - - « = & 210
1 T.C.C. 2mfd. Mansbridge candenser type
No.50 - « » - = =« - -« + & - ER L]
1 T.C.C. 1 mfd. Mansbridge condenser type
No.50- « = - « - « « - . - tto
1 Dubilier 1 meg. resistance - - - - - 10
1 Lewcos Spaghetti resistance 5.000 ohms. 1 0O
1 Lewcos Spagherti resistance 20.000 ohms. 1 6
1 Lewcos Spaghetci resistance100.000 ohms. 1 6
6

,NwWNNN AN
wWrowWeOao

1 Ready Radio 3-point switch - - - - - 1
2 Clix 4-pin chassis mounting valve holders
(with teeminals) - - - -+ - - - - 1 A
1 Clix 5-pin chassis mounting valve holder
(with terminals) « - « - - - <« - 9
6 Belling Lee terminals LS - @ LS—: two
Pickup; Aerial; Earth - - - - - - 13
4 Belling Lee Wander Plugs. GB~1; GB - 2;
GB-3;6B. - - - - - - - ]

1 Belling Lee S-way battery cord with plugs
marked HT < HT - 1; HT - 2: HT - &
HT =3 hkT—: kT 52 - - o o o = 10
2 coils Lewcos connecting wire - - - - 8
Mullard valves :—PM12V; PM12; PM22A 210 6
o

PRACTICAL WIRELESS VH

We Stake Our
REPUTATION
on the ‘ARGUS -

build it with a
DIRECT RADIO
guaranteed kit
and you will get
‘PRACTICAL RESULTS"

£ s.d.
KIT No. 1 (less
valves and cabinet) 5-2-6
or 12 monthly
instalments of 9.6 !

KIT No. 2 (with
valves less cab:rv\'et) 1-'3.0 ﬂ

|
or 12 monthly ;
instalments of 14.0

KIT No. 3 (with
valvesand cabinet) 8.'3.0

or 12 monthly
instalments of 16 .0

1 " 159=Cabiner'~ <la, B =t o S S to

1 Easyfix Baseboard and special Pane! :
drilled to specification - - - - - 29 o
Flex, screws, et€. = « - - - - = - H
1 Calibrator Easy Station Finder {no charge) - - - E
813 0 2
H
RECOMMENDED ACCESSORIES E
Siemens H.T. Battery - - - - - - - 136 o
Otdham 050 Accumulator- - = - « - 90 E
Siemens G.B. Battery - - - - - - - 10 =
“Cop" Aerial and lead-in tube - - ~ - 2 & ]
Selectant Indoor Agrials = - - - - - 26 32
Selectant Earth = - - - « « « . . 146 =
Epoch 20th Century Permanent Magnec H
Moving Coil Speaker - - - = - -115 0 =
Atlas A.C. 284 Eliminator - - - - « - 219 6 8
Atlas AK. 260 Eliminator = - - - - -&10 0 .®

CASH, C.0.D. AND EASY PAYMEN1® ORDER FORM I s 9
To: Direct Radio Ltd, 159 Borough High Street, London, S.E.l. 1

Please dispatch to me at once the following goods.. BORO

(a) I enclose

for which (b) I will pay on delivery {Cross 4 line} Lhed Lot S H l G H

(c) I enclose first deposit of tBot applicable ‘
T < enclose first deposit of TREET

LONDON
ADDRESS. Practical Wireless. 12/11]32 BRID G E
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Top diagram shows above-buse-
board wiring. Bottom diagram
shows sub-baseboard wiring

place, mounting the Lissen Hyper-
nik transformer on the tone com-
pensator base. This is an easy
matter if the wiring plan is followed
exactly, and be sure to leave clear
the holes passing through the base-
board for wiring.

Wiring.

Everything is now ready for the
last lap—the wiring. Here, again,
make full use of the wiring diagrams
and photographs and carry out as
much of the wiring as is possible
before attaching the panel. Make
all your leads straight wherever you
can, and use neat right-angled bends
when changing wire direction.

Do not attempt to accommodate
two Lewcos wires in the valveholder
slots—pass the wire right through
and just bare it where connection is
made, It is really advisable to follow
carefully each wire which passes
through a valveholder slot, cut off
the length required, bare where
connection is to be made. and in
this way save any junctions.

It will be noticed in the under
baseboard wiring diagram that one
terminal of the by-pass condenser is
used as a junction point for a few
of the earth leads. This will save
long wires running all over the base-
board.

Anchoring the Leads.

A small round-head screw with a
washer (or a soldering tag removed
from one of the components, since
no single soldered connection is
made) will serve to anchor the
spaghetti and H.T. lead in each case.

Now attach the panel and com-
plete the wining, drilling a hole in
the centre of the wooden strip at the
back so as to pass through the battery
cord. Make sure you connect the
right coloured lead to the appropri-
ate points so as to correspond with
the plugs at the other end of the
cord. Since the grid bias battery is
to be accommodated in the top of
the wireless cabinet, make your
G.B. leads of sufficient length for
this.

All should now be complete, but I
strongly advise you to re-check each
wire to insure you are quite immune
from sins of omission or commis-
sion. Once satisfied that you have
an exact replica of the original set,
prepare for an aerial test, and full
instructions for this, together with
detailed operating instructions, will
appear in the next issue.
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SKYSCRAPER
RESULTS/

What constructoers say about
the ONLY set you can build yourself
employing Metallised S.G
'High Mu Detector £ Economy.
Power Pentode Valves .. ..

““Every Station mentioned on your Calibration List’—* Astonished at the power from
three valves.’' Never before such » set as the Lissen Skyscraper—never before such ipiversal
success in building—never before so many appreciative letters from constructors as this
Lissden Skyscraper has elicited.

It is the only set onthe market that you can huild yourself employing Metallised Screened-
Grid, High Mu Detector and Economy Power Pentode Valves. No factory—however well-
equipped—can build a better receiver. No manufacturer, however large, can produce
a receiver whose rvesults will surpass those you will get from the Lissen Skyscraver you
build yourself. It is the only hattery set that can deliver such power—yet the H.T. current
consumption is far less than that of the average commercially designed 3-valve set.

Yet the Lissen Skyscraper is made simple for you to build. Elahorate care has bean taken
to ensure your success by giving—in the Skyscraper Copstructional Chart—such detailed
instructions and such profuse illustrations that everyhody. with no technical knowledge or
skill at all, can build it quickly and with complete tertainty of success.

} MOST SUCCESSFUL CHART oo by the Liven Skoscraper Kit
EVER PUBLISHED; MOST lised S.G., a Hich Mu Detector, and

a Lissen FEccnomiy Power Pentode

B SUCCESSFUL SET EVER BUILT onetma "o orce s ooty 55

¥ yom can buy the Lissen Walnut
iy Consolette Skyscraper Cahinet and
Loudspeaker combined as illustrated.
It holds all hatteries, and accumulator
and loudspeaker as well. It makes
everything self-contained. A special
Pentode’ Matched Balanced-aymature
Loudspeaker of great power is supplied
with the cabinet and the price of the
Skyscraper Kit complete with valves
and this cahinet and loud speaker is
only £8 5s.

GREAT.
7 LISSEN

FREE!

§ POST THIS COUPON

To LISSEN LTD., Dept. P.W.8, WORPLE
ROAD, ISLEWORTH, MIDDLESEX.

Please send me FREE copy of your 1/«
Shyscraper Chart.

KIT INCLUDING

IMETALLISED 5.G
HIGH MU DETECTOR
€ ECONOMY POWER
PENTODE VALVES

INGTAE Hre i o vcmeelrelle s & e s i ot oA .
A A r P et e sonsbaase e sfslmalsfela ojoroumolo oza o b
................................................... P.W.8

- J
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HE small instrument described in
this article can be used for measur-
ing resistances; The components

required can be found in most wireless junk
It is

boxes, or purchased second-hand.

TIN PLATE

D

PRACTICAL WIRELESS

circuit to break is the battery circuit, as
a saving in current will result. By tapping
the wire on the battery terminal, a loud
clicking will be heard. The object of the

experimenter is now to move the arm
. i

_ FLEX MAKING
CONNECTION
AS-ABOVE

BATTERY;
@

~ November 12th, 1932 '

SIMPLE APPARATUS FOR MEASURING
RESISTANCES

How to Test Home-made Resistances by Means of
an Easy-to-make Arrangement,

By W. NEWBY

] With a little experimenting, resistances
ranging from 20 to 3,000,000 ohms can be
made and tested. This, of course, is a great
boon to the wireless experimenter. The
lower resistances are made of coarsely

E

C—— TO CONNECTIONS AS ABO‘/E.—)

Fig. 2—How to use a straight length

instead of the potentiometer shown in

needless to stress the importance of re-
sistances, and this easily-constructed
instrument, based on strictly scientific
principles, is capable of measuring them
quickly and cheaply. Not only can
resistances now be checked, -but home-
made ones can be made and tested, which
will considerably cut down wireless expenses.
t The essential part of the apparatus con-
sists of a potentiometer and two holders,
mounted on a wooden baseboard. One hol-
‘der takes a standard resistance, and the
other takes the unknown resistance. Of
‘course, the holdersy, clips, terminals, etc.,
will be modified according to the nature of
the resistance. The baseboard is then
wired up as shown in Fig. 1, ordinary copper
wire being used. The moveable arm of the
potentiometer is made to move over a
circular scale, which is divided up into a
convenient number of units, say fifty.

Using the Instrument

The instrument is now ready for use,
and is connected up as indicated in Fig. 1,
an accumulator being used for the battery.
The known resistance is placed at A and the
unknown at B, and the headphones put
on. Upon breaking any part of the circuit

a clicking will be heard ; the best part of the -

TERMINA

THAT IS
of wire and a clip (Zﬁ'ﬂ,EEg
Fig. 1, +0R _)

of the potentiometer
until ‘the clicking can-
not be heard. If the
resistances are high, this
may cover an arca O
about a quarter of an inch, but by taking
the average of the extremes, this dgﬁiculty
can be overcome. By noticing the read-
ing of the scale, we are in a position to
calculate the number of units to the right
and to the left of the arm, and by sub-
stituting these in the given formula, the
value of the unknown resistance is found.

A Modifled Arrangement

The apparatus can, of course, be modi-
fied, for if a potentiometer is not available,
a straight length of wire will do. Then the
arm of the potentiometer is replaced by a
“ jockey > (see Fig. 2), and the measure-
ments made- directly with a ruler. The
method of procedure is the same, except
that instead of moving the arm of the
potentiometer, the jockey is tapped along
the wire until no tappings are heard. The
resistance of the wire must, of course, be
comparable with that of the potentiometer,
so that copper wire is useless.
silver wire is admirable for the purpose.

POTENTIOMETER -~

German_

Fig. 1.—The
{ apparatus
connected up
for measuring

4

using a base-
board type of
potentiometer

grounded carbon and copper sleevings,
while the higher ones consist of heavily,
_scribbled pencil lines, about a quarter of an
‘inch in length and width.

A BAND-PASS
GONVERSION SCHEME

IF you have a receiver which is not suffi-

ciently selective for the exocellent winter
reception .conditions now prevailing, and
you do not wish entirely to re-design it, a
great improvement can be effected by con-
verting the single circuit aerial tuner into a
band-pass filter. The conversion need not
make it necessary to scrap the present
tuner, but merely to add another one con-
sisting of a coil and tuning condenser. The
circuit . arrangement is shown herewith,
where it will be seen-that band-pass
coupling is .on the top-capacity principle,
the capacity being provided by a small pre-
get condenser. When the latter condenser
is set to its minimum position, tuning will
probably be so sharp as to mar high-note

"+ OOOIMED (MAX:)
PRE—-SET .

4 t

L.
v

=

Yololeld
MFD

70

TERMINAL

; 7_75 Enery
‘ ERMINAL.
— s’

¢

—
—
—-—
. 4

AERIAL

reproduction, but by slightly increasing tghe“

capacity it will be possible to find a position
which gives the true band-pass effect. It
will be seen that it .is only necessary to
transfer the aerial and earth leads from the
set to the extra tuner, and to connect the
output from the latter to the usual aerial
. and earth terminals.

Tuning will be a little more difficult,
because both condensers will have to be
operated more-or less simultaneously, but
the conversion is well worth while. Any
‘kind of dual-range tuner will.-do for the
additional circuit, but if one is choser
similar to that in the set, both condensers
will work more accurately in step.

Use Once Only

‘WONDER how many gramophone

records . become * seratchy’ prema-
turely ? In many cases the reason is that
the user ignores the ‘ use each needle once
only ”’ warning. The * once ”’ imeans one
side, not onc record.

the value of)
an unknown
resistance,

~

e
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NEW PRINCIPLE
to give LONGER LIFE
and HIGHER AMPERE-
HOUR EFFICIENCY

Type ELM.4 45a/h

capacity. Price 8I ‘1{
e
x
2
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-
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Type E.LS.7. 60 afh

capacity. Price
Type E.L9. 80 a/h ’
capacity. Price |2 3

The new Ediswan “balanced- capacity” accumulator is an |
entirely new development. The special design of the positive |
and negative plates which ensures exact electrical “*balance,”

allows this accumulator to charge more rapidly, discharge |
more slowly and hold its charge Ionger than ordinary
types. Twenty-five years of experience lie behind the
production of Ediswan accumulators, while every possible
mechanical refinement has been incorporated—British-made|
containers ‘of clear glass, moulded ebonite lids, screwed
vents, non-corrodible and non-interchangeable connectors
and a metal carrier which fits neatly round the container. |

Write for Leaflet No. A.B.736 |

ACCUMULATORS

+ THE EDISON SWAN ELECTRIC CO. LTD.
155 CHARING CROSS ‘ROAD, LONDON, W.C.2 a.ml

%«Jﬁ

B 399
= | T i g e e - |
l STUDY | YOU CAN HAVE A COLLEGE |INYOUR

AT | TRAINING IN ALMOST ANY. |'qpipp
CAREER FOR A FEW
HOME | syiLLINGSs mMoNTHLY | TIME

LET ME BE YOUR FATHER

our gigantic organisa-
tion we are in touch
with every sphere of
activity, and we know [f§
that in many trades |8
and professions there
are more vacancies
than there are trained
men_to fill them,

vocahons, and specialise

Our advice is always Free.

Accountancy Examinations

Advertising and Sales Manage-
ment

A.M.IL Fire E. Examination

Applied Mechanics

|- Army Certificates

Auctioneers and Estate Agents

Book-keeping, Accountancy and
Modern Business Methods

| Chemistry

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Art

Concrete and Structural Engin-
eering

Draughtsmanship. All branches

Engineering. All branches, sub-
jects and examinations

We teach by post all branches of the following

examinations connected therewith.

Unless you are in gl WE DO NOT
touch with all | PROFESS TO
branches of industry ACT AS AN EM-
you cannot see the PLOYMENT
possibilities  of em- AGENCY, BUT
ployment, but with WECERTAINLY

ARE IN A POSI-
TION TO GIVE
& | FATHERLY AD-
| VICE ON ALL
CAREERS AND
THE POSSIBI-
LITY OF EM-
PLOYMENT
THEREIN.

in all

General Education

Heating and Ventilating
Insurance

Mathematics

Matriculation

Metallurgy

‘Mining. ~ All subjects

Mining, Electrical Engmeenng
Motor.Engineering

Municipal and County Engineers
Naval Architecture

Pattern Making

Aviation Engineering Police. Special-Course_
Banking Preceptors. College of
“Boilers - Pumps and Pumping Machinery |

Radio Reception
Road-making and Mamtenance

B.Sc. (Eng.) Salesmanship

B.Sc. (Estate Management) Sanitation

Building, Architecture and Clerk Secretarial
of Works Shipbuilding

Shorthand (Pitman’s)

Structural Engineering

Surveying

Teachers of Handicratts

Telephony and Telegraphy

Transport

Weights and Measures * Insp.”’

Wireless Telegraphy and Tele-
phony

Works Managers

It you do not see your own reguirements above, write o us on any subject

EVERY DAY COUNTS

DO NOT DELAY

THERE MAY BE CHANCES FOR YQU TO-DAY FOR
WHICH "YOU MAY BE TOO LATE TO-MORROW.

IN A MAN'S CAREER.

IT COSTS NOTHING TO INQUIRE

P’ WE TEACH BY POSTIN ALL PARTS OF THE WORLD 9%
Also ask for our New Book—FREE OF CHARGE

THE HUMAN MACHINE

Secrets of Success.

Note Address Carefully :
THE BENNETT g U >
COLLEGE LTD.
(Dept. 182>
SHEFFIELD ESTAB.
S % 1800 SHEFFIELD
et 102) =
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Building a modern Radio Receiver is like
forming a Symphony Orchestra . . . each
member and each instrument must be picked
separately for individual performance, and
the whole must work in complete harmony
and under perfect control. When you
build with LOTUS Components you guar-

antee the performance of the completed set

Sesatd this Cosaprors NOW

To LOTUS RADIO LTD., LIVERPOOL.

Please send illustrated lists of LOTUS GUARANTEED COMPONENTS and ” Landmark 3 ” Kit.
I enclose 6d. for Wiriag Chart. (Strike out if not required.)

% T oo T PL 00 e o T o B B o T P O P P P
id. stamp only if envelope is unsealed, and Wiring Chart is not required. P.W, 12.11.32

November 1zth-, 1932

~

-
q

LOTUS Guaranteed Components, speci-
fied by " all the leading designers of the
day, represent a shorl cut to cerlain
success in sel building. They are maiched
to work in perfect unily and the
result is absolute fidelity and balance.

Slow Motion Condenser,
‘0003 or "0005, 6{6

Dual Range
Aerial Coil,
5/6

The Wonder

KIT SET 01932

"LANDMARK 3”
39/6

Build it in an hour with only Screwdriver and Pliers

. then switch on . ., and the kaleidoscope of pro-
m‘ammes rich in varlety and mterest is yours to come
mand! NOW . .. this very moment . . . get to know
more of this amnzmw Kit Set!

POST THE COUPON NOW!

Send for Wiring Chart
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e BEGINNERS

Conducted by
F, J. CAMM

Accumulator

N its simplest form consists of two lead
plates immersed in a weak solution
of sulphuric acid. When the two

lead plates are connected by wires to a

dynamo or other source of electricity,

o D0 0 e

a chemical action takes Il)lllace. When
this is com-

LERD R plete the ac-
g cumulator is

said to be

“charged™

~connected
~from the sup-
_~ ply of elec--
tricity. If the

€5 sa I A1 M0 - o DG €5 8 L 0 8 N 8

connected to an electric
lamp or to a wireleds
valve a reverse chemical
action takes place, and
AcCID SOLUTION 3 electrical current is
produced which
lights the lamp®
or heats the
 filament of the
wireless valve.
This lasts until
the accumulator
| is ¢“ discharged,”
when it must
be charged
again before it
will give any
more  current.
Accumulators
used in wireless
often have more
_ than two plates.
These are specially constructed in order to
hold a large charge. 'An accumulator is
often wrongly termed a storage battery,
but it does not really store electricity. It
is the chemical action which produces the
current.

The filaments of valves in wireless

3
o
s 3
§ I'
iy
Al

what is called the low-tension battery.

A number of very small accumulators
joined together are sometimes used to
form a *“ high-tension  battery,” which
is used in placc of the more usual high-
tension battery composed of dry <ells.

oot

Acoustics
The science of sound. A loud-speaker

which responds well to all sounds.

Aerial

A wire’ or wires, usually' suspended
a8 high above the ground as possible,
which is used to radiate or receive wire-

e o b e

-~and is  dis-

charged accumulatoris 7

receivers are heated by the current from i,

This is wusually a single accumulator.

with good acoustical properties 13 one :

: THE BEGINNERS ABC
i OF WIRELESS TERMS

4 samesesaa e

ol

This special beginner's supplement has
been introduced in response to a general
requést fram hundreds of readers who
have ~ only just commenced to  take
an interest in wireless construction. In
it we propose to explain, week by week,
in “very ‘simple language, facts about the
various aspects of the practical side of
wireless. To the many thousands who
cannot 'yet understand the circuits or terms
used in connection with wireless we extend
a-cotdial helping hand.

less waves. The aerial is insulated from
the earth except for the connection to the
transmitting or receiving station. There
are many différent types, from the huge

broadcasting aerials, sometimes as high
as 800ft. and supported by.eight or ten
masts, down to the small frame aerial
used_with super-heterodyne and similar
receivers. The best all-
round type for use with the
average receiver, howcver,
consists of a single wirc 40

with the

ground, and sus-

Wireless Shorthand-3

. The beginner in wirelesss soon encounters diffculty
in reading the mystic symbols which the set designer
uses in cambination to form the circuit, The circuit
consists of a number of conventional signs linked
together, and this short series of pictoriol diagrams
will enable the beginner to recognise what they mean.

Zovo
SrEAKER

Fixeo
LCESISTRNCE

(Sencuerrs

£ T

: pended as high as

possible. If it is
not possible to erect
a  single - strand
aerial as long as
thi¢, more than one
strand may be used,
-as. shown in- the
illustration.  The
wires are joined to-
gether at one end
to forin the lead-
in. Other types of
aerials are: um-
brella aerial, beverage aerial,

1] T ”
aerial, loop aerial for direction finding,
and mains aerial, ete.

Alternating Current

Abbreviated as “A.C”"  An alter-
nating current is a current of electricity
which flows first in one direction and then
in the opposite direction. It starts
in one direction from zero and gradually
increcases to its maximum value. It
then dies down to nothing again. After
this it starts in the opposite direction,
reaches its maximum value, and once
more subsides, and so on, rising and falling
first in one direction and then in the.
.other.., One complete . change is called
1a cycle, and the number of complcte
: cycles which occur in a second is called
i the frequency. The alternating current
: from the ordinary electric light mains
changes its direction at the rate of about
fifty cycles per second.

Yon cannot measure an alternating
current by means of an ordinary ammeter,
i like you can a direct current. You know,
: for instarce, that when measuring a
i direct current, say from the battery of a

ra—tee ot
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motor-car, that if you change the’ direc- .

tion of the current going through the
meter, the needle will swing inthe oppo-
site direction. With an alternating cur-
rent its direction changes so rapidly
that the needle cannot follow it, and so
remains stationary. What is done, there-
fore, is to make use of a certain property
which both direct and altematmg currents
have in common, and that is that they

: heat a conductor when passing through it.

et

ey o

o) -t

. £ o0

101 (dee 1n b

This principle is used in what is known
as a Hot Wire Ammeter. This instru-

: ment contains a small piece of special

resistance wire through which the current
passes. The wire becomes hot with the
passage of the current and naturally
expands. In expanding it sags, and a
small spring, “S,” which is indirectly
attached to it, takes up the slack and in
doing so works a ‘pointer, (See Fig. 1.)

Alternator
A dynamo which produces alternating
current.

Ammeter

An abbreviation for “ ampere meter.”

Noae ev s HEDEDY

It i is an mstrument for measuring current

in ‘““amperés.”. There are several types.
One, knownas a moving coil ammeter,
has a small coil of wire suspended between
the poles of a powerful permanent magnet.
When the current passes through this
coil, which i is on pivots, it swings round
in the magnetic field. The heavier
the current the greater is the movement,
and this is recorded on the scale by means
of a light aluminium pointer carried
by the coil. ’

Another
form has a,
small  iron
armature in
place of the
coil, and this
revolves be-
tween  the
poles of an
electro mag- 3
net. When a current is passed through

| the coils of the electro magnet it becomes

energized and attracts the iron armature.
On disconnecting the instrument, the
armature is retumed to its normal Pposi-
tion by a spring. A pointer is carried

by the armature and records its move-
ment on a suitable scale. This type
of meter is called a moving iron instru-
ment. A third form is designed specially
for measuring alternating currents, and
is known as a hot wire ammeter. (See
¢ Alternating Current.”)

HOW TO CHOOSE A SUITABLE L.T.
BATTERY FOR YOUR SET

UCH confusion exists regarding the
choice of a low tension :battery
of the right capacity to suit any

particular radio set. A large number of
wireless users think more of the price
they pay than of the cost of charging and
upkeep, or of the suitability of the battery
to their radio set. A visit to any battery
charging station confirms this, as on the
charging table there will be found all sorts
and sizes of batteries which are used on
similar radio sets.

Points to Wateh

Important points to observe in buying a
low tension battery are :—

(1) First in importance is the capacity
of the battery required. Every battery is
used as a storage for the electric current
required to work the radio set. Each
battery is marked by the makers, giving its
storage capacity ; this may be 14, 40 or
100 ampere hours. Practically speaking,
this means that if the discharge from these
batteries is.1 ampere, then these batteries
would run 14, 40 or 100 hours when in use.
The capacity necessary for any particular
radio set will depend on the current re-
quired for the valves and the length of
time the battery is to run between charges;
the latter will, of course, depend on the
facilities there are available for charging.

Rate of Discharge

As to the current necessary .for the
valves, on referring to the notes sent out
with the valves by the makers, it will be
found that the filament current is clearly
stated. If reference is made to the data
given with the Mullard P.M.2, it will be
noted that the filament current required
for this valve is 0:2 amperes.

One well known 8.G.4 portable receiver
has four valves and the filament current of
these valves total approximately 0.65
amperes. If the accumulator or battery is

S ome Pomts to Watch when
Purchasing an Accumulator
and Hints on Maintenance

e -

) -

y

1 o ;-u.n

16 ampere hours capacity and is fully
charged, the battery should give, say, twen-
ty-four hours’ service. The Fuller Accumu-
lator Co. (1926), Ltd., in their Catalogue
W 2, give a very useful table showing
at a glance which of their accumulators
is suitable for the various currents required
by any radio set.  As an example, if a
radio set in use required to draw 0.75
amperes from the accumulator, then their
SW13 accumulator would give eighty
hours’ service. In the Exide Battery
catalogue W, on page 10, a very useful
table is given showing the discharge
currents recommended for series “D”
cells when used for wireless receiving sets.
Even if facilities for charging seem to
favour small capacity batteries, yet on the
score of cost it will, in most cases. pay
the user to have batteries of a high
capacity.

(2) A large fumber of radio sets use a
2 volt battery, bat reference must be made
to the data given with the valves by the
makers. For instance, the Mullard PM2
has a maximum filament voltage of 2 volts,
the PM4 has a filament voltage of 4 volts,
and the D025 requires the maximum fila-
ment voltage of 6 volts. When the voltage
is above 2 volts, then further 2 volt
cells are connected in scries to make up
the necessary voltage.

Looking After the Accumulator

Other points to note are :—

(z) Terminals, These should be coloured
differently, and be non-interchangeable,
immune from creeping acid, and the metal

parts of the terminals should be protected
from corrosion. All battery terminals
should be kept well vaselined.

(b) Most cases or containers are made of
celluloid or glass, for other than portable
sets, -glass containers are generally pre-
ferable

(¢) The owner of every battery should
have his name clearly written on the name *
slot.

(d) Send your batteries to a,'charging
station where you are certain they will get
proper treatment.

There are also a number of points to
watch in placing the accumulator in its
‘““home.” Remember first and foremost
that dangerous fumes are given off from
the cell whilst it is in use. By ‘‘ danger-
ous ”* we do not mean injurious to human
life—although an excess of sulphuric acid
is fatal—but dangerous to certain vital
parts of a wireless receiver. .For instance,

-copper and ebonite are both affected by
‘accumulator ~fumes.
-eaten away after a lengthy exposure to

Copper becomes

these fumes, and ebonite becomes

coloured. Therefore, if you value tuning
coils wound with fine wire, or are proud
of a nice black ebonite panel, take .care
that the accumulator is stood in a position
where there is nothing directly above it.

Use a Tray

As spilt acid can also have a deleterious
effect upon most substances, it. is also
worth while purchasing a rubber tray—
a photographer’s porcelain dish would
also serve—and keep the accumulator
standing in this tray or dish as a further
safeguard. If you are extremely pre-
cautious and believe in being forearmed,
perhaps it is as well to keep a quantity of
ordinary washing soda handy, so that it
may be rubbed into any fabric, ete.,
upon which acid may get spilt. The soda
will neutralise the -acid.

_
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BAKELITE DIELECTRIC

TELSEN BAKELITE DIELECTRIC
TUNING CONDENSERS

New design of great rigidity and exceptional
compactness, ensuring the utmost efficiency
in -use evem where space is very limited.
The well-braced vanes are in~

terleaved with a minimum of

the finest solid dielectric, ,
giving absolute accuracy of

tuning. Supplied complete

with knob.

In capacities 0005 and °0003

TELSEN
DIFFERENTIAL ®
CONDENSERS

> Improved type of exceptionally
rigid construction. e - rotor
vanes are keyed to the spindle
and fitted with definite stops.
A strong nickel silver contact
makes connection to

the retor, a positive
connection being ,
made to the slator

vanes. Supplied

complete with knoh.

In  capacities *0003;
*00015 and ‘0001

TELSEN
REACTION
CONDENSERS

9

In capacities
‘0003, 00015
and 0001

TELSEN
AERIAL SERIES
CONDENSER

The ideal volume and selec-
tivity _control, solidly com~
structed with very low
minimum capacity. The
externally keyed switch-arm
when rotated to a mazimum
position, connects with a con~
tact on the fixed vanes, thus
short-circuiting the condenser

for maximum

volume. Sup~ /
plied  complete

with knob.

Capacity ¢, ‘0003

et

In capacities
‘00075 and
*0005

TELSEN RADIO COMPONENTS ARE |00’ BRITISH |

ANNOUNCEMENT OF THE

TELSEN

ASTON,

ELECTRIC CO., LT Dy BIRMINGHAM
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Music Industries Council
IN connection with the newly-formed
Music Industries Council I see that
Sir Henry Wood, ‘the veteran conductor
of the Promenade Concerts, has agreed to
become the first president. The Council
will represent every section of the musical
community, Makers of music and makers
of music-producing instruments will co-
operate, and musicians, professors, radio
and gramophone manufacturers, musical
journalists and printers will work together
in the Council for the encouragement of
adequate recognition of the cultural and
educational value of music in all its forms.
Sir Henry Wood is an untiring worker, and
will give his fullest support to the wide
range of musical activities covered. A
Music Trades School is already in existence,
where apprentices are taught the craft
of instrument-making, and radio and radio-
gramophone reproduction is to become
an important branch. This is a step in the
right direction, and the inclusion of re-
presentatives of the radio industry on
the Council gives an official status to the
position of wireless in musical
circles. This is due in no small
measure to the vast strides made
by manufacturers, amateurs,
and the wireless press in the
interests of quality of reproduc-
tion. Gone are the days when
radio was considered an
electrical novelty and when the
constructor of a wireless set
was regarded “as being a little
out of the ordinary, and it
should be the aim of every
reader of this journal when
demonstrating his set to put |
out the best quality it is capable
of. Never mind getting stations
running into three figures or
shivering the ornaments on the
family “ what-not” with the |
tremendous volume you can
obtain with reaction. The
ornaments may be your pet
aversion, but your set will soon
be somebody else’s pet aversion |
after a little of this sort of
thing.

Heterodyning. Troubles
European Transmissions

N American inventor has
made a radio set that has
the additional luxury of a map
-of his country mounted on the
top of it with most of the
important broadcasting stations
marked thereon. The map is
fixed to a glass panel, and when
a station is tuned in a light
appears behind the stations
being received, showing at a
glance the identity of the signal. |
The invention is said to be
working perfectly, and there is

with

§ JOTTINGS FROM MY j
1 NOTEBOOK. '
By “DETECTOR.” -

no need to wait for the announcer to come:
on in order to ascertain from whence the
transmission originates. It is not revealed
how this happy state of affairs is brought
about, but I do think the apparatus should

given a thorough testing in Europe.
With the ether in the state itisnowadays,
most of the lights would be lit at once,
and the current taken by the little lamps
.would be more than that of the whole set.
Seriously, though, the problem is becoming
more and more acute, Even with the very
best sets there are places on the dials where
heterodyning becomes unbearable, which
fact testifies that with the huge power of some
of our modern stations the official nine-
kilocycles separation is insufficient. The
result is that in an average household the
stations consistently listened to, apart
from the British transmissions, could be
counted on one hand, and in niany ecases
one may see really powerful sets continunally
tuned in to the local station or Daventry
with the volume control working at the
wrong end of the scale.

It may sound retrograde, but I think
PIRATES, BEWARE!

i
SRR LS

An }'ntc;ior- 3% 3 of the latest type o]_—Radio‘—b:tecling
by the G.P.O. for discovering wireless pirates.
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that it is time a limit was put to the power
of our stations until some revolutionary
method of transmission or reception is
evolved which will give knife-edge selec-
tivity without loss of the side-bands from
which real quality is built up. High power
was very well when large areas had to be
covered, but it becomes a nuisance when
stations are springing up next door to one
another. You can carry out tests in this
direction on your own PracTICAL WIRELESS
set, for you will find that when yon
accurately tune in a station that is worth
getting at all, the volume builds up to an
extent altogether too loud for the average
house. The result is a rush for the volume
control, since de-tuning is no longer possible
if only one station at a time is required,
and somehow, even with a wvariable-mu,
volume-controlled reproduction seems to
me to have lost something by the way.

Radio and the Stratosphere

OU already know how Professor Piccard

used wireless in his journey to the strato-
sphere, and I understand further tests are
being carried out by other
observers with captive balloons
to obtain true readings of
| meteorological and other con-
ditions prevailing in the upper
atmosphere. The latest type of
captive balloon is fitted with
a midget transmitting set which
continually sends out on a fixed
wavelength readings of tempera-
ture and other information.
These automatic messages are
received by observers on terra
firma and information recorded.
Incidentally, the actual balloon
car and the wireless apparatus
% used by Professor Piccard were
recently on view in an unusual
radio exhibition held at Copen-
hagen. Also to be seen was
the wireless installation that
saved the lives of the flying
Hutchinson family.

Pick-up Alignment
HOW many gramophone re-
 * cords are ruined by bad
alignment of the pick-up? If
. you use one of the older type

of units, which plugs into the
| gramophone tone-arm, it is well
to take some care to see that
the needle meets the record at
the proper angle — generally
about 60 degrees. Of course, it
is much better to employ
' specially made track-arm, but
much can be done to improve
the tone-arm system by arrang-
ing a spring or counter-balance
so as to reduce the weight
applied to the record through
. the needle. An adjustable
weight on a threaded arm will
prove most useful.

(Continued on page 415.)

Van used
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READY RADIO

THE *“303” MODEL “ A’ (with Valves, Cabinet
and Moving-Coil Speaker), £6/17/6. Or 12 monthly
paymcn!s of 13/6.

B (com lete kit wnh Valves only),
53/10[0 Or 10 mon!l‘:ly payments of 8/~

METEORS.G.3M L* A" (with Valves. Cabinet
and mo ving-coil Speaker) £8/l7/6 Or 12 monthly
payments, of
Model * B" (complcte kit with Valves only),
£5/7/6. Or 1 month] payments of 1

KENDALL-PRICE S.G.4 (complete kit with Mullard
Valves and * 159 "Cabmc!) £7/190/0. Or 12 monthiy
payments of 14

KENDALL-PR!CE A.C. MAINS UNIT. Complete
kit with Mullard Valve, £6/12/2. Or 12 monthly
payments of 12/6.

KENDALL-PRICE S.G.3. Complete kit with Valves
and Cabinet, £6/12/3. Or 12 monthly payments

of 5

KENDALL-PRICE S.G.3 (A.C. Mains Model).
Complete kit with Valves and Cabinet, £16/8/7. Or 12
monthly payments of 30/-,

KENDALL-PRICE ALL-WAVE THREE, Complete
kit with Valves and Cabinet, £4/17/3. Or 12 monthly
payments of 9/«

KENDALL-PRICE TWO. Complete kit with Valves
and Cabinet. £3/7/6. Or 10 monthly payments of

/6.

KENDALL-PRICE THREE.
Valves and Cabinet, £4/3/2.
payments of 9/6.

KENDALL-PRICE “S.W. TWO.” Complete kit
with Valves and Cabinet, £4/8/8. Or 10 monthly
payments of 10/~

KENDALL-PRICE S.W. ADAPTOR. Complete kit
with Valve and Cabinet, £2/19/6. Or 9 monthly
payments of 7/6.

KENDALL-PRICE D.C. POWER UNIT. Complete
kit, £3/17/6. Or 10 monthly payments of 8/6.

Complete kit with
Or 10 monthly

aBmerenegar g
It

REE CALIBRATOR with ALL KiTS ;

: Every * Practical Wireless * enthusiast mu:t!
’have a Calibrator, tbe mew gadget that;
! ? identifies Foreign Stations by name. Amazing- { $
:ly simple to use, it $rebles the cnlerlammenl
:value of any Receiver.

: THAT IS WHY WE GIVE ONE ABSOLUTELY :
.FREE WITH EVERY DIRECT RADIO KIT. l

S o gt

SPECIAL OFFER

Direct Radio’s New 1933
Permanent Magnet Mouv-
ing Coil Speaker chassis I
incorporating Input
transformer for Power I
or Pentode Valves. Sent
on 7 days’ free trial I
with  satisfaction  or
money returned guaran-

teed. Send P.O. for 26/-

NAME ..

ADDRESS..

Please dispalch to me at once the following goods

L

(n) 1 enclose
for which (b) l w:" pay on delivery

(c) [ enclose first deposit of

ﬁanuﬁacturers* Kits Specially
Picked and Tested For You
By Direct Radio . . . . . .

“RADIO FOR THE MILLION »
“ STATIONMASTER THREE " SEALED KIT

BATTERY MODEL ““ A" with Table type Cabinet
;;\;iG'Va]ves. £5/11/0. Or 8 monthly payments of

BATTERY MODEL “ B ** with Console type Cabinet,
Valves and Celestion. Speaker, £7/10/0. Or 10
mon!hly payments of 17/-.

A.C. MODEL “C" with Walnut Console Cabinet,
Mains Valves and Magnavox Moving-coil Speaker,
514[0/ Or 12 monthly payments of 26

A.C. MODEL * D,”” Chassis only with Mams Valves,
£10/0/0 Or 12 monﬂﬂy payments of 18/6.

TELSEN

“ AJAX” THREE KITS.—Kit 1 (less Valves and
Cabinet), £3/1/6. Deposit 10/=, and 8 monthly
payments of 7/6.

Kit 2 (with Valves, less Cabinet), 54/4/3 Deposit
10/-, and 11 monthly payments of 7/6.

Kit 3 (with Valves and Cabinet), £4I15/0 Deposit
15/-, and 11 monthly payments of 8

“JUPITER 3" KIT.—Kit 1 (less Valves and Cabinet),
2:‘!/_}17/0. Deposit 10/-, and 10 monthly payments
of
Kit 2 (with Valves, less Cabinet), £5/18/0. Deposit
15/-, ond 11 monthly payments of 1846,

Kit 3 (with Valves and Cabinet), £6/15/0. Derosit
20/-, and 11 monthly payments of 11/6.

NEW COSSOR MELODY
MAKER

All’Mains Kit No. 357, with Mains Valves, Speaker
and Handsome Consale Cabinet, £11/15/0. Deposit
25/-, ond 11 monthly payments of 21/-.

Battery Kit No, 335, with new high-efficiency Valves,
Speaker and Console Cabinet, £7/17/6. Deposit
17/6, and 11 monthly payments of 14/6.

OSRAM THIRTY-THREE

Battery Kit with Cabinet and Valves, 59/9/0. Deposit
20/-, and 12 monthly payments of 15/-.

not applicable
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ACCESSORIES

SIEMERS Super Power 120-volt capacity H.T. type V.8, £1/4/0,

OLDHAM 120-volt Wet H.T. accumulator, 5,500 m, A. hour capacity
£4:1/0. Or 12 monthly payments of 7/6

ATLAS A.C. 300 Mains Unit, incorporating H.T. 150 volts, 25 m/A

L.T. charger, and grid bia t
ayteptoagigs gri 8, 1§ to 16 volts, £6/10/0. Or 12 monthly

ATLAS DC/15/25 nnit for D.C- mains, £1/19/8.

ATLAS A 2 A.C, Mains Unit H.T. ouly. - 120 volts 12 m/A. £2/12/6.,

AT({.'A 9 monthly payments ot /8.

S A.E.22 A.C, Mains Unit as above, but with L.T. c!
£3/17/6. Or 10 monthly payments of 8/8. i
ATLAS ‘A.C.244 A.C. Maine Unit H.T. only. 120 voite 20 m/A.
£2/19/8, Or 9 monthly payments of 7/6.

ATLAS A.K.260, A.C. Malns Unit as above, but with L.T. charger,
£4/10/0. Or 10 monthly payments of 10/-.

R. & A. Victor Permanent.magnet moving-coil speaker chassis,

L ;8/1:/- ¥ Or 10 monthly payments of 2/9.

M.2 Permanent-magnet moving-c
I Pnymc.ntszg e g-coil epenker chassis, £4/5/0.

R. & A. Bautam permanent-magnet moving-coil chassls, £1/7/6.

R. & A. Challenger permanent-magnet moving-coll chasels, £1/15/0,

W.B, P.M.4 permancnt-magnet, moving-coil chnesis, £272/0.

EPOCH 99K ds Laxe Permanent-magnet moving-coll chassis. £7/2/0.
Or 12 monthly payments of 13/9,

EPOCH A.2 Dance Orchestra Model epeaker, £3/3/0. Ot 10 monthly
paywents of 7/,

Note.—All Moving-coil Spenkeu (ncorporn(e Input Transfoemers, and
can be supplied with special " 159 ** Walnnt Cabinet, 23/- extra.
BLUESPOT 44R magnetic type speaker in oak cabinet, £2/12/8, Or

10 monthly payments of 6/-.

R.& A, Type 50 magnetic speaker chassls, 15/-,

BLUESPOT 68KC chassis, 19/9.

BLUESPOT 100U inductor chassls, £1/12/6.

BLUESPOT Major Chassis and 86R unit, £2/10/-.

BOWYER LOWE A.E.D. Mark Il pick-up, £1/10/0.

COLLARO indnction gramo. motor for A.C. mains, 22/10/0,

COLLARO complete grsmo, playing unit, incorporating lndncut‘m
mdtor, pick-up, trol and t tic stop, £4/0/0.
Or 10 monthily pqnymentu of 9/,

Super radiogram cablnet in walnut, £3/10/0, Or 10 monthiy;
payments of 8/-,

BOWYER LOWE A.E.D. pick-np volume control, 8/8.

B.T.H. Minor pick-up and tone arn with self-contained volums
contro', £1/5/0.

COLLARO B.30 antomatlc stop doubse spring gramo motor, £1/18/9,

COMPLETE CATALOGUE
OF ALL SETS

ACCESS-
ORIES AND GADGETS
PRICE 1/- POST FREE

CASH, C.O.D. AND EASY PAYMENTS EXPRESS ORDER FORM

| To: Direct Radio Ltd., 159, Borough High Street, London Bridge, SEl
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BETTER BAKELITE
CONDENSERS BY

TRUE RADIO BEAI.IS
THE NEW CELESTION \\ \W‘

MOVING COIL

11
{‘ Loub SP[A/(Z"R. :

..through a Celestion Speaker has a quality of
fone and depth of volume that will amaze you.
The sensitivity and lifelike reproduction of
music and speech has stamped the P.P.M. range as
the most outstanding achievement of recentyears.
Enjoy a new standard of Radio Reproduction—
insist uponra Celestion P.P.M.moving coil Speaker.

Your dealer will be only too pleased fo
demonstrate one of these remarkable models.

-

INCLUDES
TRANSFORMER

CELESTION ‘LTD,, LONDON ROAD, - KINGSTON-ON-THAMES
LONDON SHOWRQOMS : 106, VICTORIA STREET, S.W.1
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OW many new and enthusiastic short-
wave listeners find it necessary at
times to correct the entries made

sreviously in the Log-book, owing to'being

anfamiliar with foreign languages ? Asa
rule, it is often, the beginner’s experience,
and quite apart from that, station identi-
fication is indeed a problem owmo to the
mcrea,smg number of short-wave trans-
mitters on the air. Several of them make
announcements  before thé microphone in
two or more languages, but there are others
from which announcements are only made
in the language of the country where the
transmitter is located, and the fact that
listeners in other lands receives the pro-
grammes is not taken into account.

One peculiarity familiar to most short-
wave listeners is fading, and due to this
and changes in the conditions of skip
distances, there are certain stations, and in
some cases, groups of statjons located in

different parts of the world, which, during

one period of the year, are received at a
strength great enough to allow reception
through the loud speaker to be accom-
plished, but during the following period
are only to be received at weak head-phone
strength.

Data Books Necessary

If the new hand commences short-wave
reception during one of the latter periods,
he is apt to find station identification a
problem, and owipg to the difficulties ex-
perienced under such conditions, may
receive the impression that listening on the
short waves is a very much over-rated
pastime. Speaking from years of experience,
I can definitely state that under average
conditions it will be found to be well worth
the time and expense devoted to it. Like
several other old hands, the writer has—so
to speak—grown up with the pastime, and
in doing so, has gained a considerable
amount of experience, and at the same time,
kept pace with the developments of the
science. In order to do so, it was found
necessary to keep different forms of data
books. One of these is devoted solely.to
data concerning new stations which came
on the air from time to time. By con-
centrated listening, call signs and station
announcemcnts are obtained and entered in
the data book for future reference, or in
order to pass on the information to fellow
enthusiasts overseas.

A few extracts from my data book will
doubtless assist new enthusiasts to identify
some of the better known and most fre-
quently beard - transmitters located in

~ PRACTICAL WIRELESS
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HOW TO IDENTIFY |
SHORT-WAVE STATIONS
By ALF. W. MANN

]
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different parts of the world. The wave-
lengths given in all cases are those which
the stations concerned are transmitting on
during the period in which this article was
written. As changes of wavelength take
place at mterv'xls, in order to carry out
experiments with a view to increasing the
range and improving the service of a par-
ticular station, it is advisable to check the
wavelength given by reference to an
uhg)-to-date time schedule and wavelength
iat.
Station Announcements
IraLy

Callsign : I-2RO Prato Smeraldo Rome.

Wavelength : 25.4 m. or 80 m.

The announcement given out from this
station is made by a lady announcer as
follows: Radio Roma Napoli, only when
the programme of thie Naples main station
is being relayed. If the relay is taken from
the Milan main station, the announcement
is : Radio Roma Milano—the closing
announcement being: Fine Della Trans-
missione—Signoir Buona Notte.

Call sign : HVJ Vatican City.
Wavelengths : 19.84 m. and 50.26 m.
Announcement : Pronto Pronto Pronto.
HVJ Radio Vaticano.

This station, it will be noticed, keeps a
metronome ticking as a background to the
transmission.  Transmissions in English
and other European languages are scheduled
from this station, but no musical or enter-
tainment programmes matter.

PoRrTUGAL

Call CT-1AA.

Wavelength : 31.25 m.

" Announcements are made from -this
station in several European langmmes the
English announcement being : “ Good
evening, ladies and gentlemen of the English
speaking audience. Here is station CT-1 AA
Radio Colonial of Lisbon, Portugal.” A
cuckoo call is given three times during
intervals.

SpaIN

Call Sign : EAQ, Madrid.

Wavelength : 30.4 m.

Announcemehts: EAQ Trans
Madrid, in English, Spanish, ete.

SWITZERLAND
Call Sign : HB-90C,
Wavelength : 32.85 m,

Radio

Announcement : ‘‘ Hier Radio Zurieh.”
Interval Signal : Gong.
* Russia

Call Sign: RW59.
Announcement between items of pro-
gramme intended for British and English

4.,

speaking listencrs: “ Hello’ Hello’ This is
Moscow calling from the Trade Union
Station of the USSR and transmitting on
a wavelength of 1,304 metres, or 230.1
kl]ocycles, and 50 metres or 6,000 kilo-
cycles. Closes down by playing the * Red
Flag.” Other languages are used, a special
cvening being scheduled for programmes
devoted to individual European countries.

GERMANY
Zcesen DJA, 31.38 m.
Call: *“ Achtung Achtung—Here the

Deutchlandsender Koenigs Wusterhausen,
or, Here Berlin und Kusswellendéender
Koenigs Wusterhausen.” This form of an-
nouncement is more or less common to
station DJB, announced “day yot bay,”
and_DHC, announced day hali say ™ res-
pectively in German.

The foregoing stations relay programmes
from’ Berlin for American reception, which
are often re-broadcast by the U.S. main
stations.

FRANCE
Call Sign : FYA.
Wavelength: 244 m. 19.68 m, 25.63
m,
Announcement : * Ici Radio Colonial Pcn-

toise Paris.”
A news bulletin is given in English daily
(afternoons).

SOUTH AMERICA

Call Sign : LSX.

Wavelength : 28.98 m.

The announcement in Spanish from this
station when on the air for broadecast
purposes is as follows : Trans Radio Buenos-
Aires. The call letters given in Spanish.
being : L (ai’ley), S (ai’ssey), X (ai’kees).

Call Sign: PRDA.

Announcements in English and Spanish,
-PRDA. Companhia Radio International
of Brazil and Radio Club of Brazil, Rio de
Janerio Brazil—special test programmes
being radiated in co-operation with the
above club atfirregular intervals.

CaNADA
Call: VE-9DR.
Wavelength : 49.96 m.
“This 18 the Marconi Beam Station,
VE-9DR, Montreal, re]aymg the pro-
gramme ‘of station CFCF s

Call Sign: HRB. Honduras.

“This is station HRB. The voice of the
Tropics. TEGUCIGALPA, Honduras, Cen-
tral America, owned and operated by the
Tropical Radio Telegraph Company of
Boston, Mass., U.S.A.”

This station is not listed in current
wavelength lists and time schedules.

In addition to the foreign stations listed
above, there is of course, our own G5SW
which broadcasts from Chelmsford on a
wavelength of 25.53 m. and forms a very,
useful test transmission for the newcomer. '

It.is on the air from 6.30 to midnight, every
night except Sundays,
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SLOW.MOTION DIAL
THERE are a large number of fine tuning devices
available to the home-constructor, and there is

no doubt that a modern selective recéiver demands
some sort of slow-motion device. The Ethovernier
Dial is an example of a combined coarse and fine
tuning control, which. will make tuuing.a pleasure,
The dial is fixed, and the knob is in two sections, the
lower portion giving a direct drive, and the upper
section driving the condenser with a reductjon of
18 to 1. The scale is engraved from 0 to 100, and
e indication s

provided by a
nickel ‘-pointer
which travels
round the dial.
The reduction
is provided by
an  epicyclic
i gear “which is
delightfully
smooth in

The Etkovernier slow-
motion dial.

action, and works with-
out the ‘slightest trace
of backlagh. To enable
station identification to
be simplified, a nicke!
brass sector can be fitted
to the upper portion of the dial, and a paper scale at-
tached, to enable station namecs to be written at the
aetnal reading, The price of this dial, complete with
Etholog seale, is 6s.

LOTUS COMPONENTS

From the earliest days -of broadeasting, Lotus
components have been noted for reliability, finish,
and efliciency. A glance through -the ' catalogue' of
this Company shows that practically every component
necessary for the home construction of a wireless set
is manufactured under the Lotus trade-mark. Low-
frcquency transformers ‘are made in three types,
ranging in price from 5s. 6d. to 10s. 6d. Power trans-
formers, power chokes, and other mains apparatus arc
well represented, and as an example of the value given,
the power tramsformer, type A.M.20, has an output
of 250 voits at 60 milliamps, 5 amps at 4 volts for
1.H. valves, as well as a rectifier winding, and -costs
only 32s. 6d, Variable condensers are- represented
by a comprehensive range of air dielectric and solid
dieleetric models ; reaction condensers being made in
both standard types and miniature types. A differ-
ential reaction condemser, with all brass vanes and
endplates, costs 4s. 6d., whilst a miniature differential
with flexible brass vanes and bakelite spacing dises
can be had for 3s. In addition to this range of con-
densers, heavily-shielded ganged condensers arc sup-
plied with drum or disc drive.

Plugs and jacks are valnable accessories for the
keen experimenter, and will even' be found of use in
the household receiver for such purposes as extending
the loud-speaker, or for providing remote control.
A most exhaustive range of plugs and jacks, which
have none of the defects of the old type jack im that
they arc extremely small, only taking a back of panel
space of about lin., ean be fitted to any receiver to
enable valves. to be cut out of circuit, loud-speaker,
or 'phones, to be included in any stage, or the complete
recefver to be switched on and off. The Lotus Jack
Plug cdsts 2s., whilst the jacks cost from 25 to 3s.;
aceording to type. - Moulded on exactly the same lines
as the jacks Is a range of jack switches which' may be
used for' 4 variéty of purposes. All interested listeners
should obtain a cgpy of the Lotus catalogue, and we
shall bepleased to see that a copy-is dispatched to any
reader who sends us a postcard in accordance with our
Catalogue Scrvice,

IMPROVED COIL CHARACTERISTICS
HE most efficient coil for tuning purposes should
have a large diameter, and this gives rise to
troubles due to the largs .external field. When the
coll is reduced in size, and enclosed in a screening ean,
this soaree of trouble is removed, but efficiency is
reduced. A famous German experimenter has
evolved n materlai known as Ferrocart, which is a
substance containing iron. It is well known that
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fron inside a solencid .increases its inductance, but
for tuning purposes, there are certain difficultics in
the way_ of its use. Ferrocart does away with these
difficalties and enables small compact. tuning coils to
be designed, and so will enable a departure to be made
from the orthodox type of recciver. We understand
that Messts, Colvern Ltd. have obtained an exclusive
licence for the manufacture of ecoils, chokes, etc.,
using this Ferrocart. Details are not yet.available,
Jbut will be announced in these pages as soon as they,
are received. 2

A NEW TERMINAL
WE have reccived from &, Lilley & Son, Ltd., of 80,
Alcester  Street,  Bir- 5

mingham, samples of com- ¥
p]eteliy new design in terminals.
As will bé seen from the illustra-
tion, the head of the terminal is
moulded in an wnconventional
shape, which is very easy to
grip, and has a very larde con-
tacting surface. - shank of
the terminal is Blotted, and
therefore any gauge or number
of wires may be accommodated
under the terminal head. The
base of the terminal is ahout
half an inch in diameter, and 13
recessed to take a metal washer
(to ensure good contact), and the
edge is bhevelled and ‘embossed
with an identifying name. The
terminals maw, thus be fixed in
position with the names always
fully visible. These terminals
are 24d. each, and will be found"
extremely useful.

The B.B.C. terminal,

USEFUL CAGE.
AERIAL

EKL are many
“users of wireless

sets who cannot erect
a good outdoor aerial.
-Before erecting-an in-
door aerial they should
consider the claims of
the Ashton Ca%lc
Aerial, which the
I makers state gives
- critical selectivity,

- way be hidden in the
1T 1T 1173 Yoof, assembled on a

A useful cage aerial.

broomstick, and pro-
clarity. The set, complcte with spreaders,
6s. 6d.

vides volume and
costs

ERIE RESISTORS
THE Radio Resistor Co., of 1, Golden Square,
Piccadilly, XLondon, . W.l, have submitted
samples of their Erle Resistors. These are manu-
factured from a combination of carbon and rare
earth and are quite small. Under a special process,
all loose gases and moisture are gemoved and the
resultant resistance is therefore perfectly stable.
Substantialiy soldered wire ends are fitted to these
Resistors for connection purposes, and an ingenious
system of identification by means of colours is adopted.
hese Resistors are manufactured in three ratings,
, 2 and 3 watts, and the price is 1s. per watt. The
makers give an unqualified guarantee against open-
circuiting.
A TIME SWITCH
THERE are many uses for a time-operated switch,
not conly for switching on your receiver at a
prearranged time, but for switching on the electric
kettle for an carly-morning cup of tea, and many other
uses to which the handyman wili readily be abie to
adapt such a déviee. The Utex Time Switch is made
in two types—L.T. and H.T. The L.7T. type is a
small device which has to be mounted on the back of

an alarm clock in proximity to the alarm winding
key. Two terminals are provided for L.T. con-
nectlons, and it may be used on clocks in which the
alarm key unwinds clockwise or anti-clockwise. The
key, as it rotates, presses the contact on the switch
and so completes the circuit. The unit works ex-
tremely well in practice, and will be found very useful.
The L.T. model costs 3s. 6d., and the H.T. model
88, 6d. In addition the Utex Mfg. Co. also supply
a clock, complete with switch at 10s. 6d.

WIRELESS SAFETY-SWITCH
The Eclex Safety-Switch made by Messrs. J. J.
Eastick and Sons is one of the latest developments in

_safety-first devices which enables the owner of a

wireless set to earth the aerial outside the house.
By pushing the knob the set is at once connected to
the acrial and a pull instantly disconnects the set
from the aerlal system, automatically earthing it.

*The spark gap provides ample means of by-passing

-any electrical discharge which may occur while the
set Is in operation. Messrs, Eastick inform us also that
their T.2.L..C. terminal has been reduced from 4}d. to
3d., and that they are bringing out an improved
type of terminal which will be known as the T.2.L.C.
improved type. In this latter form the head of the
terminal, though free to rotate, is nom-detachable ;
:additionally, it will be provided with a removable
-nalrjne-plabe enabling the uscr to alter the wording at
‘will.

SLEKTUN MAINS TRANSFORMER
THIS component 1s a very sturdy article, employing
a novel method of make-up. In place of the
custowary brass clamping strips and feet, a die-cast
aluminium framework is fitted. This has lugs at the
lower end for mounting purposes,” and the top is
finished at an angle. Across this is fitted a one-inch
strip of ebonite upon which the terminals are mounted
—one strip on éach side. The result of this method
.of construction is a terminal strip which is really
get-at-able, and upon which the markings are readily
discernible. The model submitted to us had a primary
tapped at 20-volt intervals, snitable for mains voltages
from 200 to 240. Secondaries of 250 volts, 4 volts
1 amp., and 4 volts 3/4 amp, with centre-taps, complete
the range of this component.

A VALVE TESTER
IT is often essentinl to take readings of the actua
voltages, currents, etc., of a valve under its
working conditions in a receiver, and this often means
cutting or unsolderlng wires in order to interpose the
necessary meter. The Avodapter is a piece of
apparatus designed to enable the valve to be tested
under working conditions. It consists of an ebonite
base containing a valve-holder (for 4- or 5-pin valves),
terminals and switch. A flexible lead carries a E{l)ng
fitting with 4 pins and a sliding pin to convert a
5-pin base, The plug is inserted in place of a valve
in a set, and the valve plugged into the Avodapter,
All voltages, etc., can then be read. For 8.G. valves.
short flexible leads and ecrocodile clips are fitted.
The price of this Adapter is 25s., and we can re-
commend this as being a valeable adjunct to the keen
experimenter or handyman. For those who wish to
make up an Adapter on some particular individual
{_ines. t.}é:,l combined plug and cord may be obtained
or 7s.

Ky
The Avodapler valve-tester and
Avodapter plug,
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COUPLING UNITS and OUTPUT CHOKES

TELSEN “ RADIOGRAND ”
L.F. TRANSFORMERS
Typical of all that is finest in Brilish Radio

craftsmanship. Designed in  accordance wilh
recent sesearck, constructed on the soundest
engineering principlcs and tested rigorously
for immacniate performance and enduring
efficiency.
Ratio 3-1 7 /6
Ratio b-1

TELSEN “ RADIOGRAND ”
(Ratio 1.75-1) TRANSFORMER

For use in lugh-class receivers employing two

stages of L.F. amplification. When used
following an - L.I. stage emploving choke or
resistance  coupling, it gives ample volume

with remurkable reproduction.

TELSEN “RADIOGRAND ”
(Ratio 7-1) TRANSFORMER

Gives extra high amplification on  receivers
employing only one stage of L.F. amplification.
Not recommended for use with two L.F. stages,
as overloading is likely to oceur. 10/6

TELSEN POWER PENTODE
OUTPUT CHOKE

For mains opcrated pentodes taking an
anode current of up to 40 m.a. Serces both
to prevent direct current passing through the
speaker and to malch the speaker to the
pentode valve, with the choice of threc ratios
—1-1, 1.3-1, Used with a 1-mfd.
condcuser it gives a great increase 1 0/6
in both quality and volume.

TELSEN TAPPED PENTODE
OUTPUT CHOKE

For mains and battery operated pentodes
taking an anode current of wp to 20 m.a.
The single tapping provides (by revers-
ing) ratios of 1-1, 1.6-1, 2.5-1, ensuring
perfect malching under widely varysng
conditions. Also suitable for™ matching
a low-impedance speaker with
ordinary power valve, a 1-mfd.
condenscr being
this purpose.

an
coupling

recommended for 7 /6

TELSEN INTERVALVE
LF. COUPLING CHOKES:

Primanly designed for use as coupling chokes
but may be used in any cm:mt carrying not
more than the stipulated maximum current.
The Y0OH type s for H, or H.L. type valves
and the 40H for L. types.

Normal Mazx.
Rating. Current. Current,
A0 H.— 5 ma 10 m.a.
100 H.— 3 ma. 8 m.a. 5/-

TELSEN OUTPUT CHOKE

Designed for wse with power or super-power
valves taking an anode current of up to 40 m.a.,
this output filter provides an ideal response curve
under all conditsons, For use with a 7 -
condenser of not less than 1 mfd, capacity. /

THE TELSEN “ ACE”

The Telsen “Ace’’ is eminently suitable
for Receivers where highest efficiency is
required at low cost and where space is
limited. As its characteristic
curve will show, it gives a
performance equal to that
of the most costly trans-
formers. Ratio 3-1. Ratio 5-1.
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TELSEN 10-1 INTERVALVE COUPLING UNIT

A filter-fed transformer using a high permeability
nickel alloy core, s&curing a 10-1 voltage step~up while
presemng an excephonally good frequency charac-
teristic. The response is compensated in ll:o Insher
frequencies for use with a pentode valve giving an
amplification
greatex than any~
thing previously
achieved, equal to
~1 two ordinaryL.F.
ll.stages but with
better quality of
reproduction.

513 H 't
- E Sazngs:

41

£ i : n: 3 2’6

TELSEN 1-1 INTERVALVE COUPLING UNIT
A modern development of the deservedly popular
R.C. unit incorporating a low pass flter feed in
its anode circuit, thus preventing ‘ motor~
boating,” “threshold howl’ and other instability
due to common couplings in eliminator and
battery circuits. Used with an H.L.
type valve it gives

=z = an- amplification of
% ELINE about 20 and a per-
fect frequency re-

TELSEN MULTI-RATIO
OUTPUT TRANSFORMER

For use with moving-coil speakers, having a
low-impedance speech coil winding, and switable

for anode currents of up 2040 m.a. Three ratios—
9-1, 15-1, 22.5-1—allow for correct malchmg of
spmktrs of widely varying 6
characteristics, /

TELSEN OUTPUT TRANSFORMER
(Ratio 1-1)

For connecting the speaker to the output stage,
using a iriode valve. Avoids saturation by
isolating the D.C. from tke speaker windings,
Also keeps H.T. voltage from the speaker and its
lead, which §s especially important where a D.C.
ehmmator ts being used. Suitable 10 6
for anode currents of up to 40 m.a. /

TELSEN RADIO COMPONENTS ARE 1007 BRITISH

ANNOUNCEMENT OF THE TELSEN ELECTRIC . CO,

1 sponse on a negligi~

ble con-~
2 sump-
s tion_ of
i & 1w
current.

|
I
193

.

RADIO COM PON ENTS

LTD., ASTON. BIRMINGHAM.
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YOUR CONDENSERS

MUST STAND UP TO

THESE HIGH SURGE
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The above graph, an actual example, shows what
happens when an A.C. Set is switched on—an
immediate rise to 595 volts, then 30 seconds before

VOLTAGES

THE TYPE 8%
Tested fo 1,500 v.
D.C. Normal

normal conditions ate reached.” For half a minute
smoothing condensersaresubjectedtothisoverload! '}Z’g:’;gb;%g;‘fr’ggf
Again to the fore in condenser practice, T.C.C. 3 of 650 volis.
have produced a new condenser—the type 87— )
definitely built to withstand these dangerous surges o
—up to 650 volts. Play for
safety! Ask for the surge Jcapacity Dimensions Price
vo/tage ﬁgure of your con- Mfids. He‘lx’l:-: WIdt.h Thl:k:en 5 4 . - .
densers, be sure they are 5 d 2 %
T.C.C.—the condensers in e il [0 {a" b TYPE 87
the green case. AR AR AR RS ALL-BRITISH
THE TELEGRAPH CONDENSER €O, LTD, WALES FARM ROAD, N, ACTON, LONPON, W.3 CONDENSERS
Q 1612
Buildes of the QUALITY
1L J 9 €€ ””
and “ARGUS
BIJOU 3 G 3 Produces

here is the
“ specified ”’

condenser....

Chosen by
Mr. BARTON CHAPPLE

because of its amazing efficiency,
sound design and reliability.

POLAR

“COMPAX?”

A low-priced variable condenser

0005 - 2fs  expressly designed for Tuning

0003 - .00015 or Reaction, where air dielectric

is not essential. Made with the

, very best materials. Efficiency

is unexcelled. Solid dielectric.

Also §n . other One-hole fixing. Supplied
capacities, with knob.

FOLR

Write for, Polar
Catalogue *N.'

CONDENSERS

WINGROVE & ROGERS, LTD. 188-9, STRAND, W.C.2.

EFFICIENCY

TESTED BEFORE DESPATCH

The original BECOL ebonite 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 tumng 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.

NOW REDUCED TO '0,6

Increased demand, enlarged turn-

over enables us to offer this popular tuning

unit at this remarkable price. Cuts out coils.

Covers all wave-lengths from 200 to -2.000

metres. FEasy fixing; simple tuning, Free

wiring diagrams- supplied.

From all dealers or direct :

BRITISH GENERAL MANUFACTURING CO. LTD.,
Brockley Works, London, S.E4.
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FROM OUR PIEADIFRS
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T

All letters inteaded for pub-

[ication must bear the name and

address of the sender, uot
necessarily for publication.

'..The Editor does not necessarily agree with opinions expressed by his Correspondents

A Satisfied Reader

Sir,—I have just had the pleasure of
having three numbers of Practicar. WIRE-
LEsS handed to me by a friend. I must
say this is the most interesting book for the
wireless enthusiast, especially the amateur,
that has been published. I am sorry I did
not know 'of its publication before, as I
would certainly have entered for your
““ Wireless Constructors’ Encyclopzdia.”
I shall place an order for PracTiCAL
WIiRELESS from the first issue. Wishing

ou success.—F. W. GrrriNn (Mitcham

unction).

Special Articles Wanted

Sm,—I am very much interested in your
new paper, PRACTICAL WIRELESS. Already
it has contained quite a number of useful
articles. I am writing to suggest an early
article describing the Stenode principle, and
one on Tone Control and the connection
between the two. Nobody seems to have
more than a very hazy idea of this principle,
or whether it is a success or a failure,
although some time ago we were led to
believe it would perform wonders. Please
give us enlightening articles on these
topics. Thanking you in anticipation.—
W. Rowkg (Scunthorpe).

Prices of Components Wanted

Sir,—Practical. WIRELESS has my sup-
port, because it is full of useful information
and. contains no padding. But why
don’t you quote the prices of the com-
ponents used in the various sets you
describe, as very few of your readers have
a comprehensive wireless catalogue before
them ? Take the case of the A.C, eliminator
described in October 22nd issue. You quote
no prices, and I have never seen the make
of transformer and choke you use adver-
tised.—F. N. P. (Reading).

Congratulations and Suggestions

Sir,—Congratulations for PRrRACTICAL
WiIRELESS, which is a long-felt want sup-
plied. As I anticipate having my copies
bound up in volumes, it is with this end in
view that I beg to make the following
suggestions :—

(1) That the advertisement pages should
be printed both sides and inserted
without the folios (so that they may
be removed prior to binding). y

(2) Thata small margin should be allowed
between the centre pages so that they
could be stitched without destroying
the “ text.” And—

(3) Instead of the weekly index, as
suggested, that an index should he
included with the last issue of cach
volume.

Then wireless enthusiasts will have what
has been lacking during the past ten years
—a 100 per cent. “ Practical Wireless”
weekly.—W. THoMAS (Helston),

Keeping Track of Facts

Sir,—No doubt many of your readers
have had the trouble and brain fag of

looking up and reading -through back
numbers to find some particular data
necessary to the job in hand. I have
eliminated this process by buying a memo.
book of the exercise type, stiff backed, and
each week, after reading through PRACTICAL
WireLEsS, I jot down the chief points of
interest, thus :—
Oums’ Law ANDVA_PPLICATION.

C=—, ete.
R

Example— Vor. I, No. 3, p. 151.

You are thus abie to find in a few minutes
what otherwise would take you several
hours. Should there not be enough infor-
mation entered, then it acts as an index and
the article in question is soon found. The
above-does not entail much work (a few
minutes each week being all that is neces-
sary), and writing anything down helps, I
think, to impress same upon your memory.
—J. StruING (Salford).

Some ‘‘ Sonotone *° Results

Sir,—I have built up your splendid set,
the Sonotone, and 1 must admit that the
results are belter than you claimed for it.
I have built up a large number of receivers,
but must confess that this is the finest.
I have already logged over 22 stations on
the medium wavelength only, and the set
has razor-edge selectivity. Stations come
in at full strength, but can be cut out at
the slightest move of the dial. - ¥ shall
become a regular reader of your paper
PracTican. WIRELESS, which is practical in
cvery way, and I hope that in time it
reaches every home that has a wireless set,—
ErNEST PLUMPKINS (Putney).

Congratulations and Suggestions

Sir,—Allow me to congratulate you and
your staff for producing such an excellent
weekly. In the twelve years that I have
been a radio fan, I have never read such an
interesting ‘book.

In October 22nd issue, I have read the
article on an A.C. All-Mains Eliminator,
and while this is all very nice for the person
who has A.C. valves, how about those people

CUT THIS OUT EACH WEEK

D0 YOU KNOW?

—That a band of frequencies from 50 to 6,000
Is sufficient for normal broadcast reception.
—That an ordinary valve may be used in
emergencg as a half-wave rectifier.

—That the electrolytic type of condenser is
preferable for mains smoothini; purposes.

_ —That holes in ebonite panels may be filled
with heel-ball, gealing wax or Glitterwax
so as to be invisible.

—That broken ebonite components may be

- repaired satisfactorily with Chatterton’s
Compound. ;

—That _a fuse should be used in both mains
leads of a D.C. mains-operated set.

—That the long lead to the Detector valve
grid in a Radio Gram should be sheathed in an
earthed metal Jead to avoid hum.
—That the best ** Earth” is
continuously moist,

one that is

who need an eliminator with trickle charger
for accumulators? Perhaps in the near
future you will publish details of the above.
—Syp. HoweY (Abbey Wood).

A _Criticism

Str,—You ask for criticism and I offer
the following :—

(1) It is very confusing when reading,
say page 219, to be referred to a figure
located amongst the tag ends of other
articles on page 263, and again, when
reading the tag end on page 263 to find
reference to figures back on page 219.
Why not carry through with an article
on the next page ?

(2) Nearly as confusing is the arrange-
ment of the figures illustrating articles.
Have a look at pages 238 and 239 and see
how long it takes to locate a particular
figure. Then where are the Figures 7and 8
referred to on page 234? Why not place
the figures in their proper sequence and
number them clearly.

(3) It is often necessary to show several
similar diagrams to illistrate minor differ-
ences. To make it easy, the differences
should leap to the eye, but it is a common
practice to introduce other meaningless
differences that only serve to obscure the
points -at issue. Reference is invited to
the two diagrams on page 224. Apart
from the differences which do not leap to
the eye, there are differences in the layout
and proportions that make the whole circuit
look different, though they are actually
almost identical. There are several ways
in which the real differences could be made
obvious, but at least the parts of the -dia-
gram which are common to both ecircuits
should be shown exactly the same.

(4) One final suggestion is that writers
of articles should be encouraged to keep
in view the sort of person they are writing
for, and to avoid casual reference to the
Z of the subject when writing about the
A B C, and, what is almost as bad, going
into the details of A B C when writing
rather learnedly about X Y Z. For ex-
aniple, in your issue No. 3, there is an excel-
lent article on coupling and decoupling
which is really a bit advanced for an abso-
lute beginner, and yet at the very end of the
article the writer assumes that the reader
doesn’t know Ohms’ Law. My point is that
the person who doesn’t know Ohms’ Law will
never read through the article, and the one
who understands what it is all about is
merely irritated by the assumption that
he does not know the A of the A B C of
wireless.—E. PArBURY, Lt.-Col. (Tenby).

(Whilst agreeing in some measure with the
correspondent, most of the points raised are
occasioned on lechnical grounds and are
unavoidable.—ED.)

A Reader’s Views

Sir,—It was with pleasure that I read
Mr. Hopkin’s (Peterboro’) letter, as it
raises a question that has long been in my
mind.* Too many papers’ devote their
space to promoting sales for the benefit
of advertisers, to the detriment of readers,

(Continued on page 412.)
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FUSES and FUSE HOLDERS

l SINGLE "<
SAFETY 3
BASEBOARD
FUSE-HOLDER  1/6
2 TWIN SAFETY BASE-
BOARD FUS

5 FLEX
FUSKE-
HOLDER .. 1/~

6 WANDERFUSE .. /-

HOLDER 2/6 & »
38INGLE OPEX 7 «SCRUFUSE” .. 6d.

FUSE-HOLDER  9d. | Ratings : 60 mja. 150 m/a.
4 RPANEL FUSE- 250 mja. 500 mfe.

HOLDER .. . 1/6 750 mfa.

SPARE FUSES. Al ratings and sizes, 6d. each.
Each rating a different -colour (avoiding possibility
of error).

Dealers will fit other ratings tn any of these holders
1 at the time of purchase.

'BELLING-LEE

FOR EVERY 'RADIO. CONNECTION

Advert, of Belling & Lee, Ltd., Cambridge Arterial Rouad>
Enfield, Middlesex.

ENGINEERS .

SIT DOWN AND

s

b e THINK THIS OVER
SPAGE! Can you aliow any opportunity for a
4BO0K: first-class _job to pass by unheeded?
1ON! o E‘TtGIEhEERI\G OPP?BWNITIES 'l;
points the sure way to many sucl
SU“E—SSFUL opportunities. Yon cannot afford to
ENGINEERING miss this book. It gives details of all
CAREERS recogmsed Examinations (A.M.Inst.
«d Ly ech.E., E.E.,
‘&“Eﬁ' G P 0., 6tc.), outlines Modern Home:

¥ oy study Courses in all branches of Civil,
ol i Mech., Elec.,, Motor, Radio, Aero
] and “Talkie ” En 1neering, and

explains the unique a vantages of onr
Employment Dept. The book is FREE.
Send a postcard for your copy NOW.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY.

390, Shakespearc House, 29/31 Oxford
Street. London.
Radio-Gram
; £5 CABINET for 65/-
SEVEN DAYS' FREE TRIAL
(OR 10/ MONTHLY)
Polished Oak ! and Plano built |
The acoustio Tone brings a fine
thrill, Makers to Radio-Press,
B.B.C., 3,000 clientele,
Other Modeéls 35/- to £15.
Photographs and Ll;lta FI’IIEI‘
A PICKETTS “Gipinets.
(P.R.} Albion Rd.. Bexleyheath.

Assemble Cheaply Your Own H.T. Unit.
Worked from 2 or 4 v. accumulator. Parts most
towns. Lists circuit and instructions for stamped

fenvelope and 2/6 P.O.

A. GEE, 7 Lime Street, Levenshul Manchester,

SET DESIGNERS

SRECIFY

SLEKTUN

‘Write Sor list

of Slektun SUPER
Components. TRANSFORMERS
SLEKTUN PRODUCTS

21, 00uglas St. Westminster, SW.
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Practical Letters from Readers
(Continued from page 411.)

This is all‘'very well within reason, but we
are not millionaires. My own experience
has been costly, and the heap of “‘ junk
is not a small pile; Paragraph three is
very interesting to me. I wish to add a
* band-pass ¥ to my H. F.; but am deterred
by costs ; I wish for a mains transformer,
with a higher voltage than the one in use.
Your contributor in this week’s issue

“{| seems to have no idea that there is such a -
thing as decoupling. 1 already use 200

volts—my output valve takes this. As a
newsagent I notice that people who want a
wireless set just buy a paper now and again,
constructors all the time ; and every issue,
but they do not want a new set every week.
I have kept a copy of yourpaper every week
because it seems a Proposition for Con-
structors to help them to understand the
theory of wireless, and to get the best out
of their sets.—HORACE WALKER (Breaston).

Testing the Polarity of the Mains

Sir,—It has been brought to my notice
that in your issue of October 15th (last
paragraph of page 210) you give support
to one LE.E. rule. At top of centre column,
page 209, I am surprised to note that you,
in effect, ridicule another equally important
one (Rule No. 101 C.) My experience is
that observance of this rule is of great
importance, and that no encouragement
should be given to. anyone to -take un-
necessary risks.—P. J. Rosinsox, City
Electrical Engineer (Liverpool).

[Elsewhere on this page we publish another
letter from an electrical undertaking suggesting
that the method we gave on page 245 of our
1ssue dated October 22nd, 1932, is dangerous.

Pracricar WIRELESS cannol subscribe
to the policy which is advocated by the elec-
trical, gas and water undertakings of the
country that it is dangerous to use a gas-
pipe as an earth, the water-pipe as an earth,
or to test the polarzty of the mains by the water
method already referred to.

It is not in the best interests of the electrical
industry to surround experiments necessitating
the use of the mains with an atmosphere of
danger. Bvery practical operation demands
a certain amount of care, and we repeat
with emphasis that the time has now passed
when polarity and similar tests are sacrosanct
to a few members of a particular industry.
It has been seriously suggested that it is
dangerous lo use a gas- pipe earth, and that
electrolysis will take place in a lead water-
pipe if a copper wtre 18 attached. to it !

The risk of using a gas-pipe as an earth
18 practically nil. Cerlainly the risk is beyond
compulation. There is a slight risk that you
may short a mains should the two wires touch
when determining mains polarity by the
method we described. All that could possibly
happen in that eventuality is that the fuse
would be blown, and this cannot be attended
by serious consequences., If such objections
are pursued to a logical conclusion, we shall
have the plumbers and their males expressing
the same solicitude for the welfare of our
readers by objecting that it is dangerous
for us lo gwe wnstructions on soldering,
lest the reader im his technical juvenescence
drinks the hydrochloric acid sometimes
recommended as flux, or spreads fluxite on
his bread in mistake for butter ; also that it
is dangerous for our readers to use a drill,
lest they develop the proclivilies of the ostrich
and swallow the drill.

We have accorded space in our columns
o these letters, merely to show the absurdity
of the matter.—EDp.}

the heading,

Finding Polarity of Mains 4

Sir,—I would like to protest against
the method of finding the polarity of the
mains recommended in the current issue
of PracricaL WIRELESsS, page 245, under
‘“Simple Tests Without In-
struments.” The method suggested would
no doubt be useful in the hands of a practical
electrician, but as a municipal electrical
engineer, I have experienced considerable
trouble due to experiments carried out
by amateurs, and I consider that there
are other and safer methods of finding
polarity without the risk of short-circuiting
the mains.—W. E. RicEHARDSON, General
Manager (Urban District Council of Aber-
dare).

{Whilst agreeing that it is possible (o
short-circuit the mains by carelessly carrying
out the test described, the use of any mains
apparatus presupposes the exercise of a cer-
tain amount of care. It is surely just as easy to
short the mains when connecting up a home-
magc fliminator or mains operated receiver.
—Eb.

Short-Wave Section

SIr,—Altogether the paper is good value
for money and I, in my opinion, feel sure
that it will appeal to the wireless constructor
for the articles re “ How a Valve Works,”,
and also the general theory of the working
of a radio receiver are indeed just what the

‘serious constructor needs.

Also the articles on Decoupling, Variable
Condensers, Care and YUpkeep, The Arith-
metic of Wireless, etc., are highly com-
mendable and are well written and I may
say that if the present standard is kept up,
then you will be assured of success.

One vther observation—I should like to -
see a real hot-stuff short-wave section—for
the short waves are indeed the coming
thing—and not {oo much cabinet-making.
—A. H. Brucg, (G-2AXA) (Stamford Hill).

From a Radiogram Fan

Sir,—1 wish to heartily congratulate
you and your staff for such an excellent
publication. Since reading Vol. 1, No. 1
to No. 4,1 am convinced that there is no
other wireless paper that can compare with
yours. Being one of the old school who
began in 1922, the days of large drum coils
and cxpensive valves - and headphones,
when 2MT gave us a gramophone concert
on Tuesdays, it is pleasing to note the im-
provement in radio and wireless publica-
tions all for the good of this most fascinating
hobby. A word or two about the grouping
and display of your various articles. They
are escellent. You have made each one
clear and deeply interesting without being
too technical, and this is an excellent
achievement in view of the fact that there
must be still some hundreds of listeners
who are not at all familiar with the integral
parts of a wireless set. May you keep up
this standard of excellence. In spite of all
the present day circuits (and I have built
scores of different ones for purely personal
test), I am still a staunch believer in
Magnetic Reaction with straight High
Ratio trahsformer coupling with matched
valves. T am at present confining my
studies to home recording on my Radio
Gram, and I find it a very fascinating
pastime. If you could give an article now
and then on this subject’ I am sure it
would be appreciated.

Wishing you and your staff the best of
Jluck and excellent sales.—FREDERICK
ParkER (Rainham).
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FROM THE FLASH. |
LAMP %
By “PHOTON” ]
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Grid Bias

:OR those who wish to get the best out
of a set or amplifier, the ordinary
grid-bias battery does not give a
fine enough means of adjustment ; this is
especially the case when applied to the
detector, but it also applies more generally ;
steps of 1} volts are altogether too coarse.
With a mains set having automatic grid-bias,
the regulation is by a resistance or poten-
tiometer, and the difficulty does not srise.
For purely experimental purposes, a battery
set may have its grid-bias furnished by
similar means, but this necessitates ‘the
grid connection being unhitched whenever
the set is left, or the penalty is a run-down
battery.

The accompanying illustration shows a
convenient combination by means of
which the grid-bias potential may be varied
in steps of half a volt ; this has been found

of great use when trying a new
valve or exploring the possibilities ,Ql +
of a receiver or amplifier. 1
7 02
A 8 c.
\ —53
!
0 O 10 J]f os
+ - e,
v 2v 05
An arrangement for 06
varying grid bias in
half-volt steps. GRID BIAS - A
BATTERY Ol =

The combination comprises an ordinary
9 v. grid-bias battery, and two 2 v. accu-
mulators ; the latter may be of the smallest
denomination procurable. Arrange the bat-
teries as shown in the illustration, in which
the plug-in holes are numbered 1 to 7 in the
9 v. battery and A, B, Cin the accumulator
battery ; we couple C to 3 as a permanent
connection ; then :(—

Connecting between
B & 2 gives } volt. 1 & 3 gives 3 volts.
1 31

A & l ” bl B & 4 L2 »»
l & 2 ” li ” A & C ” 4 ”
A & B »” 2 ” l & 4 bl 4% »”
A&?2 21 ., B&5 , 5 .

“A & 4 gives 53 volts.

And so on up to 9 volts. By changing
the fixed coupling from C3 to C1 (shown
by dotted line) the further values, 9%,
18, 11, 114, and 13 volts are at command.

1 -

- ==
ACCUMULATORS:

i_Charging, Maintenance, and Care

25 TESTED WIRELESS
CIRCUITS

Each 96 pages, 1/- each or by post 1/2,
from GEORGE NEWNES, Ltd., 8-1,
Southampton St., Strand, London, W.C.2

PRACTICAL WIRELESS

Make .
a note of it 8

For all Low Frequency Amplification Stages fit the
Benjamin Transfeeda in place of a transformer and
secure that rich quality and volume from your speaker
which you can otherwise only obtain by the use of
the most expensive components.

You can connect up the Transfeeda to suit any type
of LF. valve by using the appropriate terminals, as
shown on the accompanying instruction leaflet. It is
simple, it is inexpensive, it gives pure distortionless
amplification and its name is the BENJAMIN
TRANSFEEDA—-make a note of it.

If your Dealer is out of stock wmay
we send vou a copy of Leaflet 12924,
telling you all about the Transfeeda
and showing circuils in which it can
be used ?

BENJAMIN
TRANSFEEDA

THE BENJAMIN ELECTRIC Ltd., Tariff Road, Tottenham, N.17
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H.F. CHOKES, PUSH-PULL
SWITCHES & VALVE HOLDERS

TELSEN TWO-
POINT SWITCH

For use as battery switch,or
as wave-change switch,with
the dual-range S.W. Coil
unit. Employs a “ knife ™’
type self-cleaning contact,
and a positive snap action,
a series gap reduc~ /
ing self - capacity 1 -
to a minimum.

TELSEN
THREE-POINT
SWITCH

The perfect wave-change
switch for use with a dual-
range aerial coil or for
breaking L.T. and /
H.T. currents sim- ' 3
ultanecusly. “ il

TELSEN
FOUR-POINT
SWITCH

Highly suitable for use in
wave-changing on two coils
or an H.F. Transformer, or
for switching pick~ / )
up leads or an ad- 16
ditional speaker. :

TELSEN VALVE ‘HOLDERS

An improved range of
valve holders in both solid
and anti-microphonic
types. Employ special con~
tact sockets of one-piece
design with neat soldering
tag ends and terminals,
Extremely low self-
capacity.

Solid type

4 pin od.
Solid type

5 pin 1/-
Anti-Micro-

phonic

4 pin 1/-
Anti-Micro-

phomc
8 pin 1/3

TR
,,muz

TELSEN
BINOCULAR
'HF. CHOKE

In H.F. amplification, the
performance of a choke is
of supreme importance.
Where the very highest
efficiency is the primary
requisite, the Telsen
Binocular H.F. Choke is
the inevitable choice. It
has a high inductance of
250,000 microhenrys, with
a very low self-capacity
and a practically neghg:ble
external field (due to its
binocular formahon) It
is from every point of view
the ideal choke—and where
high-class cn'clnts are
concerned de
itely the essenual
choke,

TELSEN STANDARD
H.F. CHOKE

Covering the entire broad-
cast band, and occupying
only the minimum of base-~
board space, the Telsen
Standard H.F. Choke has
proved deservedly popular ever
since its introduction. With
an inductance of 150,000 micro~
henrys, a resistance of 400
ohms, and an extremely low
self-capacity, it is highly suit«
able for use in reaction circuits,
and is constantly being specified
in this respect by I 4
the leading  set 2 -

designers.

TELSEN RADIO COMPONENTS ARE IOO’ BRITISH

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO. ASTON, BIRMINGHAM.
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Radio Ramblings is cor.mecﬁtfd to. earth when a .choke(i

ey 104 capacity filter is employed. Thus, instea

(CEVEINER, (NP * | of running wire Number 2 right,back to

An Extra Loud-speaker the receiver, it can be connected to any

THE modern tendency in receiver design | convenient earthing point, such as a water-

is to make the whole instrument self- | pipe or—dare I say it 7—a gas-bracket.
contained by housing the loud-speaker in | The latter is not always so efficient, because
the same cabinet as the set. Thisisall very | the white lead used to seal joints in the
well if the speaker is required for use in a | feed piping is liable to act as an insulator
single room, but rather complicates matters | (This ts not so.—Ed.). If the speaker
:Z)hexﬁ one wishes to}llisten ina diﬂ'elrlix(llt me 18 tilsed out-of-doors, bg‘ 'suﬁiciegtlfy good

that in which the set is installed. s- | earth connection can obtained from a

sunrting that one is prepared to buy a second | short iron spike driven into the ground. P::',“c? ,_l:::.'l ::‘:: ;‘: ;:t::ﬁ:n
speaker,. the diffi- = .

culty can be sur- -3H.T MANUFACTURERS’ KITS
mounted, but even so Bu.r-mv +
thers are two or three & | SPEAKER NEW LISSEN ¥ SKYSCRAPER ~

I  imcludi Il -
oot Crp @ el l A Serateh-filter atonding kit and we gan strongly fe-
i th ¥ d a Y 3 F you can use a gramophone commend it. Cash Price. £4/9/6.

- the set is fitte Q 18108 ick-u d th And 11 monthly payments of 8/3.
with a moving - coil & W& vy & pic) ~Ip-a-n ere z;lre very
speaker with step- Dy ew wireless amateurs who don’t READY RADIO “METEOR” S.G.3
down transirber - Ot —ryou have no doubt experienced KIT, including cabinet, valves, snd moving _ With
and it is proposed to § a certain ‘amount of trouble due ;ct\‘;:fsulnl“}no thly p yc“l«‘ P?cleélgsn'l?}/;"i' 11/ =
3 - n ayments o . 18
use a cheaper bal- '\ a,t.;nﬂ)ee&le S‘::’:ﬁh Sovfnh;s lf‘egggg Receiver also tuyncs to Ultra-short Waves, order
gﬁgt(:l_ ain_:gatui? ué Méo ying ACCESSORIES
ion, it will no
] NEW BLUE SPOT 99 P.M. MOV- -

be sufficient to con- : e BB SRR T Ph FoM. MOY-  winh |
nect the | new Permanent MEgneht lypiu'EZ/IQIG 5/-
:gtl‘:ﬁge&tl:;{‘ 7/ And 11 monthly puy:::ntsn:feg 6. " order
minals of i
the ‘built-in 2 &%%%‘Sé‘é’.’{‘i.s?{iﬁx}“% éixﬁg?g%) g /2
one, because ) 5 ;
the, trans- fﬁQrH 400/7./0/\//7[. And 7 monthly paylunsents":::fe 5/4. order
former ratio = . S TITG ) TLAS ELIMINATOR i
would be un- Fig. \.—Using two loud-speakers. %“PII‘“AHES- ZONT{MA OU'PU'!-A.C.ZM. At gnh
suitable. On ] ; Eheh Price, 22/19%6. D)
the other hand, it would be unwise to [ than others,. and, peculiarly enough, And 11 monthly payments of 5/6. order
put the new speaker in series with the [ is often more noticeable with a good
primary winding of the step-down trans- | amplifier than with “a poor one. The fccﬁl}‘%i A¥6lllis '?,g)“ {ENSION .

A € e 3 . volts, 5.000 With
former, because the anode current would | scratch appears in the speaker as a *“ hiss ”’ ; M/A).. The cheapest and best High Tens
probably be too great. The best way of | it does not form what is known as a pure sion Supply where Mains are not_avail- =
all is to connect the speaker on the choke- | note, being, in fact. a * mixture ”’ of various g T L Cash - ?,}’“5/0- order
capacity principle, usihg the primary |-frequencies. But, fortunately for us, the T
winding of the output transformer as a | hiss consists principally of frequencies NEW EPOCH 20c PERMANENT  With
coupling choke. The only extra com- higher than those of most musical instru- MAGNET MOVING-COIL UNIT. 5 /6

3 ments, and we can, therefore, make B g Cash Pricef- £1/15/0.
=»— provision for ecliminating it without find 6§ momthly supmne nf 0 s
spoiling the normal reproduction. | B NEw w.B. P.M.4 PERMANENT MAG-  With
There are three different places in NET MOVING-COIL UNIT. 3
/00,000. which the scratch can be cut out. The . C“*‘f"fgyf&’ 2/0. 4
OHMS/’ 7"  first Bt e The pick-up and set, nd 7 monthly payments of L order
LOESISTANCE 0 SET the sccond in the set itself, and the ROLA SPEAKERS SUPPLIED ON SIMILAR TERMS.
A%D third between the set and speaker. All above carriage paid.
In most cases the first-mentioned is A ] =
the simplest, and a sf;‘uitable 18868.88101 e vl dela;'a;"rr}ln:“\:l:?l:n::sell".mdl, sond fist
filter can be made from a s Goods ordered C.O.D. di T by re=
O/ MFO I ohms variable resistance and a .01 mfd. i Bhndast-B s sbnds ERAAIE. vy "
R - . - fixed condenser. The two components

are connected in series across the pick -
ponent required is a 1 mfd. condenser, | up leads, as shown in the accompanying
whilst all necessary connections are shown | sketches. By adjusting the resistance a
in Fig. 1. Even if the extra speaker is of | position will be found at which the ‘ hiss®
the moving-coil type, it will be better to | disappears.

connect it as explained above -
rather than to wire it in series
or parallel with the original
one, since it will then be less
liable to spoil the matching of
the power valve.

Save a Wire

INKING of loud-speaker

extensions reminds me of
another great advantage of
choke - capacity output feed.
When the speaker is situated
some distance from the set, the
capacity between the leads is
often sufficiently high to affect
the quality of high-note repro-
duction. It will be seen, how- B
ever, that one loud-speaker Fig.2.—Theoretical & 7 >
lead (marked “2” on Fig. I and practical diagrams of a scratch-filter.

100,000 OHMS )

DESIGNS FOR APPARATUS FOR ANY RADIO

PURPOSE, INCLUDING TRANSMISSION. OVERSEAS

ENQUIRIES INVITED: ANY APPARATUS SUPPLIED.
CONSTRUCTIONAL WORK UNDERTAKEN.

We undertake Lo rolve your Probloms, incinding obtaining
Amateur Trunsmitting Licence. Whatever your difficulty,
write os,

Charges : 3/« par qaery, toar or more, 2/6 each, with diagrams. !
Radio Technlcal Agency (Dapt. P.L.W.).
2, Westgata Chambers, Newport, Mon |

Prex-Up
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Have

you ever
thought
about
MAKING
your own

MAINS 9
UNIT &

It's a simple job—making
your own ains  Unit,
if you choose the right components.
As Mains specialists, Heayberd have special
circuits and Kits of Components for con-
structing Mains Units to suit all types of
Receivers. Mains Transformers, Chokes,
Condensers are all matched to give the
highest working efficiency. - The: Mains
Transformer illustrated above 1s Model
W3l. Constructed from finest materials
and severely tested. Primary 1s screene
from secondaries. Special cast end-plates,

8KCONDARY TAPFINGS:
0-178v. 180 ma. and 200v.
180 ma,

LT. 2}+2v. 5 amps and
24-2v. 1 amp.

RECTIFIED OUTPUTS:
200v. or 250v. at 60 ma.

Price -- - 30/

handbook on

MainsWorking
I enclose 3d stamps for
New Handbook of Mains
Equipment. Packed with
Technical Tips, Service
Hints and diagrams

1 S s . e Wt Lt -

PR.A

e Y ArCe sz s g a e W R s Aol

F.C.HEAYBERD ¢&Co.,

10 FINSBURY STREET, LONDON, E C.2
One minute from Moorgate Stn

e e
PROTECT YOUR VALVES
FROM _ ACCIDENTAL ~SHORT-CIRCUITING

= . BY FITTING
- THE ‘“BUSCO”
FUSE SWITCH

All “BUSCO "

Switches have
‘Self-cleaning Contacts

and ‘Set Crackling** is

3’- Each Sateguarded through the
Post Fre: Vice-like Grip at
C i Contact Points,
wit us.

Baib LA

BUSBY & Co., Ltd., Price St., BIRMINGHAM.
e et i e i
LOUD SPEAKERS REPAIRED, 4/.
Blue Spot a Sncdalitll. 6/-.)
Transformers 4/-, all repairs magnetised free, Elimin
ator Repairs quoted for. 24 Hours Serviec, Discount

for Trade. Clerkenwell 9069,
E. C. MASON, 44. EAST ROAD, LONDON. N.1.
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THE ARITHMETIC OF
WIRELESS—2

By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc.(Hons.), A.C.G.I,

FAMILIAR example of the neces-

sity of observing due proportion-

ality betwcen the different com-
ponents in a radio circuit is presented in
the resistance-capacity method of low-
frequency coupling. . Most listeners under-
stand that the amplification factor of a
valve is not a measure of the actual degree
of amplification obtainable under working
conditions, but is the value of the theoretical
maximum amplification which could be
obtained: under ideal conditions which,
however, are impossible of achievement in
practice. On the other hand, it is per-
fectly correct to compare the amplifying
powers of two valves on the basis of their
amplification factors, if certain other
constants of the valves are also taken into
consideration.

Degree of Amplification

Being, for the moment, arithmetically
minded, however, we may ask ourselves
what is the actual degree of amplification
to be obtained -from a valve stage. To
answer this question it is necessary to
realize that in an amplifying valve the
overall amplification is to be measured by

.comparing the signal voltage applbed to
‘the grid of the valve with the voltage

developed across some piece of apparatus,
termed the ‘‘ load,” included in the anode
circuit of the valve. From what was said
in the previous article of this series, you
will have gathered that, for a given value
of anode current, the voltage drop across
the load will be proportional to the im-
pedance of the load. It would thereforc
appear that the higher the load im-
pedance the greater the voltage drop across
it, and hence the greater the degree of
amplification.

To an extent this is correct for the
actual formula for the total stage gain in a
resistance-capacity coupled stage:

G s __. Reslstance of load x factor of valve

am= Anode resistance of valve+t-resistance of load

Resistance Values in Anode Circuit

There is, however, another factor to be
taken into consideration—namely, the
working voltage applied to the anode of
the valve. If the value of .the load resist-
ancc is made too great, the drop in voltage
due to the passage of the standing anode
current will be very great, with the result
that the working anode. voltage will be
small, and the valve will not be working
under the most favourable conditions.

For low-frequency amplification, the
impedance of the external anode -load
should be from twice to about five times
the valve resistance, which will give an
overall gain of from two-thirds to five-
sixths of the valve’s amplification factor.
Thus, if a valve has an anode resistance
of 50,000 ohms, the resistance employed
for a resistance-capacity circuit should be
from 100,000 to 250,000 ohms. The
higher the resistance, within these limits,
the larger the percentage of the valve’s
amplification factor which can be utilized.

D.I.C., AM.LE.E.

If, however, a resistance greater than the

maximum rccommended be used, it is

probable that the diminution in working
anode voltage would seriously reduce the
cfficiency of the stage.

Transformer Ratios

“ What is the best ratio for a step-up
audio‘frequency transformer ? ’’ is another
question which the arithmetic of radio
can answer quite simply. It will be under-
stood that the primary winding of the
transformer forms the “ load ” in the anode
circuit of the valve ; and that the secondary
winding forms the grid circuit of .the
following valve. As the secondary winding

‘has more turns than the primary winding,

the voltage developed across the secondary
winding will be greater than that applied
across the primary in the ratio of the
numbers of turns.. Thus you may have a
transformer witha 3 to 1,or a 33 to 1, ora
4tol or a 6 to 1 ratio, and so on. On
what does the choice of ratios depend ?
Like so many other ratio problems, this
is one in which the solution depends
upon a great many factors, the discussion
of which would require at least one article
in itself. In redemption of the promise
already made to avoid complicated mathe-
matics and advanced technical matters,
the more simple and practical points only
are dealt with here. In the first place,
then, it may be said that, in conjunctioh
with a valve of the usual general purpose
class, having an amplification factor of
the order of 20 to 30 and operated under
good conditions, a transtormer having a
step-up ratio of 3 to 1 or 3} to'1 gives
about as much amplification as can be
carried with stability in the average
receiver.

Peak Value of Grid Imput Voltage

With a less sensitive valve, and par-
ticularly when there is only a single low-
frequency stage, a higher ratio, up to
6 to 1 or 7 to 1, may under some circum-
stances be employed. The final factor,
however, lies not in the first valve, but
in the valve which follows it. In order to
achieve undistorted amplification, the
signal voltage applied to the grid of any
valve must not exceed a certain value,
sometimes called the ‘ acceptance ” - of
the valve. The peak: value of this maxi-
mum grid input voltage is approximately
half the recommended grid bias of . the
valve. It is clear, therefore, that if the
overall gain in any stage—that is to say, the
amplification due to the valve. and that
due to the transformer—produces a signal
greater than the acceptance of the follow-
ing valve, there is the risk that serious
distortion will be introduced owing to
overloading of the next valve.

It is particularly when two low-frequency
stages-are employed that it is necessary to
limit the gain in individualstages to avoid
overloading the next valve. The type of
output valve employed is another important
factor. If the output valve is a small
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power valve, or a small pentode, both of
which are intended to give the greatest
output reasonably possible from compara-
tively small grid inputs, the previous stage
or stages of amplification must be kept
within bounds.  Generally speaking, a
modern detector stage followed by a 34 to 1
transformer is quite adequate to load fully
the average small power or pentode valve.
If the detector is preceded by one or more
high-frequency stages, it will probably also
be able to load a super-power valve, if
coupled by a 3} to 1 transformer. If no
high-frequency stage is employed, the detec-
tor can be coupled to a super-power valve
through a high-ratio transformer, or a
further low-frequency stage may be inter-
posed between the detectpr and the super-
power valve, the coupling in each case
being a low-ratio transformer.

Of course, much depends upon the work-
ing conditions, and the degree of *‘ quality,”
as opposed to mere volume, which the
listener desires. On a poer aerial, for
instance, a greater degree of averall ampli-
fication will be necessary, while, for the sake
of economy, it is sometimes decided to
sacrifice in tonal purity in order to obtain
the required volume from the minimum
number of valves.

Ratio Between Load and Valve Impedance

While on the subject of the anode load of
valves, arithmetic has something to teach
concerning the ratio between the load in
the anode circuit of an output valve and the
valve impedance. In the case of an output
valve, it is not merely a voltage drop in the
anode circuit which is required, but an
appreciable amount of power which can
be used to operate the loud-speaker. This
amount of power can be measured by
multiplying the alternating voltage drop
across the load by the alternating component
of the anode current. The load in this case
18, of course, the speaker winding, or the
primary winding of the output transformer,
if one is used, or by the combined circuit
provided by the output choke and the
speaker winding in the case of a choke
output circuit.

As the result of numerous careful calcu-
lations, confirmed by actual measurements,
it has been established that, for most three-
electrode output valves of the types chiefly
used by amateur listeners, the optimum
(or best) value of the load impedance is of
the order of twice the valve resistance.
The value is not very critical, and the usual
range of speaker impedances- covers most
practical requirements. An exception must
be made in the case of pentode output
valves, the optimum loads for which are
usually considerably higher than those for
triodes of equivalent output. For most
types, loads of approximately 8,000 ohms
are recommended, but some of the new low-
consumption pentodes work economically
with still bigger load impedances, of the
order of 15,000 ohms.

Some of the larger “ high-voltage  out-
put valves, also, give their best performance
with loads very much greater than twice
the valve resistance. In every instance the
recommendations given by the valve-
maker should be followed. As already’
mentioned, the value of the load is not very,
critical, and a departure of 10 per cent. or
even 20 per cent. is not likely seriously to
affect either output or quality.

Matching the Speaker with Output Valve

It will be clear from the foregoing, that
for any given output valve there are certain,
limits within which the load of the speaker

(Continued on page 418)
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ARITHMETIC OF WIRELESS (Continued from paze 417.)

| must fall if the full output of the valve and

good-quality reproduction are “to
obtained. But suppose that we have a
pentode, requiring an anode load of 8,000
ohms, and a speaker the impedance of which
is only 2,000 ohms. Or, again, suppose we
have a valve the optimum load of which is
2,000 ohms and a moving-coil speaker of
low resistance—say, 6 ohms only. What
can the arithmetic of radio do to help us to
solve this problem ?

Obviously, it will not do to connect the
speaker direct in the anode circuit’ of the
valve, as its impedance is far too low.
What we must do is to employ an output
transformer, so designed that' the impe-
dance of the primary (which is connected in

“the anode circuit of the valve) matches the

valve resistance, while the secondary is
wound to match the speaker meeda.nce
The correct ratio for such a speaker is
found by dividing the optimum value of
the load, as recommended by the valve-

maqu,'by'phe impedance of the speaker,

. speaker.

and extracting the square root of the
answer. T'he proof of this formula does not
come within the scope of this article, and
it must, therefore, be taken on trust.

It should be noted that it is the smpedance
of the speaker, and not its resistance, which
should ‘be . used- in this calculation. The
majority of modern speaker manufacturers
quote in their lists the actual impedance
of their instruments—usually at a frequency
of 1,000 cycles per second. If, however,
this ﬁgure is not stated, a fau'ly accurate
approximation can be obta.med by using
the resistance figure in the case of a moving
iron instrument, or one-and-a-half times the
resistance in thg case of a moving-coil
Here, again, the actual value of
the ratio is not”very critical, and it is
usually quite satisfactory to take the nearest

;standard commercial ratxo even if this

means a depart;ure of as much as 20 or 25

. per cent, fromthe ideal ratio as determined
: from the caleulation.

R AIBIOGR AM RECEIVERS (Continued from page 386-)

All the accessories were located by strips of
wood screwed to the floor of the-cabinet.
The loud-speaker was retained as a separate
unit. For one reason, there was no room for
it in the cabinet, also the set always seemed
to work better when not too close to the
speaker.

Wiring Connections

The aerial and éarth wires were simply
led through holes in the back of the cabinet,
and connected to the usual terminals at
the back of the set ; the wires to the speaker
being similarly dealt with. The only
other wires to the set were the mains, and
these were connected as shown in Fig. 3.
The double-pole switch is turned off”
before anything is done in the way of"

alterations or adjustments to the set; the

fuses can be lighter than those on the house

circuit. When either gramophone or radio
is in operation the D.P. switch is, of course,
“on,” the H.T. switch “on” and the
charger ““‘off’; and on closing down for
the night the charger is switched “on”
and the H.T. “off.”” The switches and
fuses are outside the cabinet, near the back
corner at one end.

The clockwork motor for the gramophone
is retained for the present, but it is intended
to fit an electric turntable motor as a future
improvement. This, in addition to a
combined H.T. and L.T. eliminator, will
make the instrument in all respects the
equivalent of an expensive radio gramo-
phone

1 o

-,

SWITCH FOR ‘PHONES AND LOUD-SPEAKER |

T is often an advantage, especially in
short-wave work, to search for stations
with headphones.  Also, there are

occasions when one member of the family

may wish to listen to an item without dis-
turbing the rest. If the headphones are
merely connected in place of the loud-
speaker, drastic use of the volume control will |

switch is to the left, all the valves are in
operation, when to the right, the filament cir-
cuit to the last valve is broken, and the out-
put comes from the I.P. terminal through the
2 mfd. condenser, the primary acting as
L.F. choke.—F. B. CopE (Kirton.)

—= H.T+2

> H T+

usually be necessary
and, in searching,
backﬂround noises will
be excessive. A better
way is to connect the
'‘phones to &

L.FC.
(U o

Porary 2 FPoLE
CHANGE -OVER
WITCH

the preced-
ing valve.
In cases
where a
choke
output
filter system
is used, this
opera t ion
may be
performed
without al-
tering any
connections,
by the
method
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When the
two-way
change- over

A two-pole change-cver switch for cutting out one valve without loss of HT -
eﬁciency.
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L.T. FROM H.T.

““ Could you please send me a practical drawing of
an arrangement for taking low tension for 2-volt
valves from 140-volt wet H.T. battery, as I am using
a six-valve sup.-het., with two valves in push-puli ? ”
(G. W, Iikeston.) !

We would advise yon most strongly to refrain from
taking fllament current for two two-volt valves from
H.T. accumulator, as the cells are of small capacity
and would have a very short life. It will be far more
satisfactory, and considerably cheaper in the long run,
‘to buy a small separate two-volt accumulator for the
purpose.

ELIMINATOR TAPPING

“I am uging an' —— ellminator with my set. It
has a tapping marked ‘ 8.G.” Must this be used only
when an 8.G. valve is employed in a set, or can I use
it for any.valve ?  Also I have within the last week
added another valve to the set; previously it was a
two-valve using a pentode. I find on trying same
that there is a considerable amount of distortion. I
should be pleased if you could give me some idea to
get, over the trouble.”—(A. W. E., Taunton.)

The tapping tharked * 8.G.” on an H.T. eliminator
1s:designed to give 75-80 volts, therefore this could be
used with satisfactory results for supplying the detector
valve. The distortion you experienced on fitting a
further valve to your receiver is due to the fact that
you aré now overloading the pentode valve. Some
form of volume control (see page 7 of PRACTICAL
‘WIRELESS, No. 1) should be employed.

TWO TRANSFORMERS
“ 1 enclose a circuit diagram of the output stage of
my set—det., L.F. and push-pull A.C. mains receiver.

I am employing two output transformers, as the one |

already built in the speaker (25:1) will only carry a
plate current of 50 m/A. I would welcome very much
your opinion of this method of output, as I wish to
obtain the best quality of reproduction possible with
my output valves and speaker.”—(W. H., Wigan.)
The best method for you to employ in your gutput
stage is to acquire a transformer of 25:1, capable of
carrying 80 m/A, which has a centre-tapped uErlmary,
and use this in place of your present push-pull output
transformer. You will then be able to discard the
25:1 transformer already on the speaker and connect
the speaker direct to the secondary of the new 25:1
transformer. This will eliminate any undue resonances
caused by having two transformers in cascade.

AERIAL TROUBLE

“1 have a new 3-valve set, which gives excellent
results In the daytime, but at night I can’t get some
English stations without foreign stations buttingin, I
have been told that this is the fault of my aerial,
which is 80ft. long, Including lead-in. Will that affect
my results ? If I have to shorten it, will it do off the
same pole (which is fixed) by having a longer wire to
the insulator ? ”—(J. F., Camb.)

The length of your aerial would certainly acconnt
for much of the foreign interference. Eighty feet
is much too great a length for modern conditions.
Try cutting it down to at least half its present length,
or even Jess.

By all means use the existing pole with, as you
suggest, a longer wire between the pole and the in-
sulator at the open end of the aerial.

MORE VOLUME WANTED

“1 have a 3-valve set with built-in lond-speaker.
As one of the members of the family is rather deaf,
I should be glad to know if it i3 possible to fit any
gadget to make it a little louder, or any other way
you can suggest.”—(W. J. A., near Brecon.)

To get more volume from your set yon might try
fitting a bigger output valve—a pentode for preference.
Presumably your present output valve-holder is of
the four-pin type, in which case you should use a
four-pin pentode, with a lead from the terminal on
the valve to the H.T. positive. It will be in order to
plug in this lead to the same point on the battery
a¢ that to which the anode lead is connected ; in other
words, the anode and terminal leads may be joined
together.

LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

UERIES and
NQUIRIES

by Our Technical Staff

If a postal reply is I
desired, a stamped ad-

dressed. envelope must.

be enclosed. Every'

query rnust bear the

name and address of the |

sender. Send your. queries to The Editor,
PRACTICAL WIRELESS, Geo. Newnes,
Lid., 8-11, Soulhamv;‘v,ton St., Strand, London,

SHORY-WAVE COIL

* I have just made a short-wave set (circuit enclosed)
but am unable to 6btain any reaction above 50 degrees
ou the tuning condenser. The coil is a commercial
article, and cannot be wrong, so I should be glad of
your advice.”’—(J. L., Bury St. Edmunds.) L

This trouble is most likely due to the fact that you
are using a 0005 tuning condenser, which on the

.short waves covers a large range of wavelengths, thus °

rendering the reaction winding inefficient on the higher
end of this range. Most short-wave eoils are designed
to be tuned with a condenser not larger than .00025.
mfd., ‘and you will see that, if your receiver works
efficiently over half the scale of a .0005 mfd. condenser,
you are obtaining the full range of the coil.

PUSH-PULL OR PARALLEL?

“Y am going to add an amplifier to my all-mains
set, and want really good volame. My present
output valve is fully loaded now, and I am thercfore
doubtful whether to employ two valves in parallel in
the new amplifier, or the push-pull #)rinciple. Can
you explain the differences to me ?''—(A. J. B,
Hounslow.)

The push-pull method is certainly the method to
employ to overcome overloading, but the parallel
method will give you a larger undistorted output for a
given signal. Thus, you will be able to cut down

DATA SHEET No. 8
FREQUENCY BANDS

Cut this out each week and paste it fna

notebook.
Lowest |Highest] Total
Instrument. Fre- TC- Band

quency. |quency.| covered.
Pianoforte 26 4096 | 4070
Human Voice. . 64 1024 960
‘Cello .. . 72 853 781
Viola ., - 128 1706 | 1578
Cornet . 170 1152 982
Clarionet; o 170 2730 | 2560
Violin .. " 192 2730 | 2538
Flute .. 0 256 2048 | 1792

~ The above table shows the musical fre-
quencies covered by the most popular musical
instruments, giving the lowest and the highest
note, and the total band of frequencies covered,

e

volume before the last stage and still have the same
volume output, but; undistorted owing to the smaller
input. The essential difference between the two
arrangements is this ¢ With push-pull a Iarger input

| is permissible owing to the fact that you double the

‘* grid swing,’” but you do not enlarge the amplification
factor. With puralleling the grid swing remains the
same as for one valve, but the amplification factor is
theoretically doubled.

OUTPUT TRANSFORMER

“T am using a —— 3-valver, and a cone speaker,
and was Interested in the article ‘The Voice of the
Set * in the current issne of PRACTICAL WIRELESS.
‘Would yon please say what type of output transformer
would be suitable. I have an L.F. transformer ratio
8—1, would this answer the purpose ?

¢ Should I decide to bny an M.C. speaker I under-
stand these.are fitted with output transformers. Is
this correct, please ? '"'—(M. F., Southsea.)

Your L.F. transformer would hardly be suitable for
use as an output transformer ; the latter type of com-
ponent usuully has a much different ratio.

The answer to your second query is that some
moving-coil speakers are sold with transformers already
fitted and some are not.

MAINS-DRIVEN SPEAKER

“ I am using an all-mains set which is sugplied with
an external speaker. This appears to be rather a poor
article, and I therefore wish to purchase a new one, but
I want a powerful moving-coil. speaker.
:a permanent magnet, but I believe the other types of

I don’t want*

The coupon on this
page must be attached
to every query.

M.-C. speaker require accumulators or something to
drive them. Can you let me kuow about this, and
give me any hints ? —(J. F. V., Leeds.)

The simplest solution is to chase a mains-driven
speaker of the self-contained type. ' If for A.C. mains,
the rectifier and associated equipment should be in-
cluded in the loud-speaker.” If D.C. operated, the
necessary smoothing apparatus will be enclosed. The
speaker will thus oitly need connecting to a mains
socket, and the output from your set joined to the input
terminals of the speaker.

L.F. AMPLIFIER.. .. o S R

“1 have just finished making, a powerful L.P.
amplifier, ' incorporasing - two. low-gain--R.C.- stages
coupled. to a push-pull stage. Efficient decoupling is
fitted, but on switching on there is a very high-pitched

-whistle. Can you let me know what, this.ig, and per-
haps saggest a remedy ? "—(A. 8. P., Belfast.)

The whistle is probably due to H.F. oscillation of
the push-pull stage. To prevent this, grid and anode
H.F. stoppers should be inserted. In each grid lead
insert a non-inductive resistance of .1 megohms, and
in each anode lead a similar resistance of 100 ohms.
Endeavour also to arrange the valves so that ajl
wiring and leads are balanced—in other words, try and
arrange the stage as it is shown inthe theoretical circutt
diagram. [ 3

SUPER.-HET. OR 2 5.G.>s? g

‘1 am anxious to make up a new set—in more or less
experimental form. Expense is no object, but the
receiver must have range and volume. I.do not.par-
tieularly require one-knob control, and the receiver is
for my own use—not a household set. What do you
recommend, a 5-valve Sup.-Het., or 2 8.G.’s, det, and
2 L.F.’s.”—(A. P., Sheffield.)

Both types of receiver have their advantages and
disadvantages. The Sup.-Het. will have the advantage
of being able to have one-kmob control, with good
range, whilst the two 8.G. receiver will require more
careful arranging. The range of a two $.G. det. anid
2 L.F. receiver will be as great as a 5-valve Sup.-Het.,
but will require more careful arrangement and hand-
ling. As the receiver is for your own ' experimental
use, we would advise you to bulld the 8.G. receiver.

REACTION DIFFICULTY i

I have just made a dual range coil, with a reaction
winding fitted in between the long and short wave
windings. The winding i question is common to
both long and short waves, but does not work efficiently.
For instance, on short waves (by which I refer to the
250 and 500 metre-band), reaction is nice and smooth
from zero to 180 on the dial. On long waves, however,
reaction is only obtainable from 0 to 10 on the dial,
and then even with the reaction condenser (.0003) all
in no osclilation Is obtainable, TCan you tell me how
I can alter this, as T realise that a larger condenser
would result in uncontrollable reaction on the short
band. Can you suggest a remedy for me, please ? ""—
(A. R. V. de P., Boston.)

The remedy shonid not be difficult, and would con-
sist simply of varying the position of the reaction
winding. Tt would be best to slide it along the former
and by trial and error find the position that gives an
even control on both bands. By carrying out this idea
yolxll will not have to strip off or add any turns to the
coll.

FUSE FOR ELIMINATOR

* T am just building an A.C. mains battery eliminatcr,
and have a point I should like yon to elucidate. The
mains transformer has cost me over £2, and I want to
safeguard this against burn-out, in the event of a short-
circult, efther in the eliminator or set. What type of
fuse should be fitted, and where should I fix it ?''—
(W. F., Watford.)

A simple flash-lamp bulb type of fuse will be good
enough—say, 300 m/A. . This should be interposed
between the H.T. negative terminal of the mains trans-
former and the H.T. negative terminal of the eliminator.

FREE ADVICE BUREAU

- COUPON

This coupon is available until Nov. 19th, 1932,
and must be attached to all letters containing

queries.
PRACTICAL WIRELESS, 12/11/32.
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RECEIVED

To save readers trouble, we undertake to send on
eatalogues of any of our adieriisers, Merely state, on
a posteard, the names of the firms from whom you
require - catalogucs, and- address_ it to * Oatala%ue,”
PRACTICAL WIRELESS, Geo. Newnes, Ltd., 8/11,
Southampton St., .Strand, London, W.C.2, Where
advertisers “male a charge, or require postage, this
should be enclosed.

MORLEY’S COILS

RANGE of coils for all purposes is included in a

folder just to hand from Messrs. Morleys, 5, Colin
Parade, London, N.W.9. A three-range coil unit,
mounted on an aluminium base, has silvér-plated
switch contacts, the connections being plainly marked
and easy of access. Amongst the other coils listed
are special short-wave three range ; double-capacity,
band-pagss ; and dnal-range short-wave. Most of
“these are screened. Another well-finished component
is an ultra short-wave coil with a range of 12—70
metres with an .00025 condenser. The unit incor-
‘porates a’ wave-change switch with silver contacts,
and the former is wound with heavy-gauge sllk-
covered wire. For super-het. work there is a neat
intermediate transformer for baseboard mounting,
with built-in trimmers. The coils, which are com-
pletely screened, are adjustable for selectivity. Com-
bined ganged condenser and coil -units, matched to
within one-half per cent., are also shown in thig useful
folder.
THE ORPHEUM $.G.P. THREE
IN a peat folder we have just received from Spiers

and Browne, full particulars are given of the
‘Orpheum Three, an all-electric receiver embodying
several noteworthy features. Housed in an attractive
cabinet of the console type, the receiver is designed
to give tonal quallty and a full range of stations,
Simplleity of control, ** knife-edge ”* tuning, illuminated
dial and pick-up terminals are some of its important
‘features, The valves used are screemed-grit H.F.,
power detector and pentode output. Elther A.C. or
D.C. operated modeis are available, each incorporating
a mains-energised moving-coil speaker. In the battery
model a permanent magnet moving-coil speaker is
used. This model is priced at 16 guineas and either
of the all-electric models at 19 guineas. The address
js Crown Works, Forest Hill, London, S.E.23.

R.K. REPRODUCERS
FROM the Ediswan Radio Co., comes a folder
giving partlculars of various R.K. reproducers
'which are improvements on the orlginal Rice-Kellogg
instruments. The R.K. range of speakers js well
known for its high standard of workmanshlp and
faithful reproduction. For those who require a com-
bination of efficiency and good appearance there is the
genior R. K. permanent magnet model, complete with

multi-ratio transformer, and housed in a handsome |

fumed onk or walnut cabinet of modern design. Two
other attractive cabinet models are the Senior ** War-
wick ** and the Minor *Arundel.”” The Iatter instrument,
complete with permanent magnet nioving coil . unit
and fumed oak cabinet, is listed at the very moderate
price of £2 17s. 6d. Separate units for either A.C. or

 PRACTICAL WIRELESS |

D.C. are also listed. These do not embody an output
transformer, but suitable transformers for unse with
these, and othcr moving-coil speakers are listed
gcparately.
BELLING-LEE TERMINALS
"0 some constructors, terminals may secrn to be
of little importance, but there is a big dilference
between a poor terminal and a good one. Messrs.
Belling-Lee specialise in terminals for every purpose,
and a neat booklet, we have just received from this firm
gives particulars of a comprehensive range of indieating
termiuals, plugs and sockets, mains input connectors,
battery cords, fuses and fuscholders. All the terminals
and plugs are of the indicating type, and one series has
a non-rotating name and I8 bakelite insulated.
Readers who require robust and well-finished terminals
or other conncctions for their sets should write for a
copy” of this booklet. The address is Cambridge
Arterial Road, Enfield, Middlesex.

POWER TRANSFORMERS AND CHOKES

A COMPREHENSIVE range of high-class trans-
formers and chokes is given in_a brochmre to

hand from Messrs, Rich and Bundy, Ltd. This firm

-have been manufacturing trarisformers since 1916, and

the instruments listed are standardised goods wbich
are particularly suited to the radio needs of to-day.

Full particulars arc given of various types of.mains.

transfornters - for valve rectiflers and Westinghouse
metal rectifiers, output and filter chokes, and special
output trapsformers. The cores of all Rich and
Bundy power transformers are entirely constructed
of Stalloy-alloyed high-resistance steel, and the
windings' have an ample cross-sectlonal area. All
windings are well insulated and each instrument is
subjected to a high voltage test.” Primary connections
are brought out to insulated terminals mounted on
strong Bakelite terminal strips,
“CLIX ' PLUGS AND SOCKETS

LARGE percentage of reception troubles are

traceable to faulty connections in a set, often
through the use of inferior plugs and sockets or similar
fittings. By the use of * Clix” fittings this sort of
trouble is avoided, and the latest list issued by
Lectro Linx, Ltd., gives particulars of several * Clix
terminals, plugs, sockets and comnnectors which are
well known for ecnsuring good comtact, A recemt
addltion to the “* Clix *’ range is a neat chassis-mounting
valveholder fifted with resilient helically-slotted
sockets with terminal ends. Another efficlent ““ Clix
fitment is the ‘‘ Master ” plug with specially made
prongs which are adaptable to different sizes of sockets.

!\h-« =

i Broadcast Query Corner

UNDER the above title, with the assistance of a
recognised authority on foreign broandcasting matters
and a regular contributor to wireless publications
both at home and abroad, we are inaugurating a special
Identification Service, which should prove of great
assistance to our readers. When tuning in well-
known stations it happens frequently that listeners
piek up wireless transmissions of which they fail to
recognize the origin. It is to solve these li{tle pro-
blems that the Broadcast Query Service has been
organised.

In order that a careful search may be made it is

B Ngember 1_2t_h, 1932

essential that certain data should be supplicd to the
best, of the inguirer’s .abjlity. and _knowledge. When
sending such queries to the Fditor the following rules
should be followed :—

1. Write legilly, in ink,
address.

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

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

4.'CGive date and time when broadcast was heard.
Do not forget to add whether a.m. or p.m.

5. Give details of programme receivad, and, if 3on
can, some indication regarding the languace, if heard.

6. State whether and what call was given and/or
kind of interval signal (inetronome, musical Lox,
bells, ete.) between items.

7. To facilitate publication of replies, append a
nom-de-plume. to.your inquiry.

Although the scrviee is mainly applicable to broad-
casting stations, wherever possible replies will be given
iuregard t6 morse transmitters (commercial stations,
fog beacons, ete.) and short-wave broadcasts. For the
{dentitication, however, of stations opcrating on chan-
pels below 100 metres it will be evident to inguirers
that a closer estimate of wavelength nwst be sob-
mitted than in the case of broadcasts on the medium
or long waveband if successful identification is to
be ecarried out.

All inquiries should be addressed to The Editor,
PRAOTIOAL’ WIRELESS, 8-11, Southampton _Streel,
Strand, London, W.C.2, and the envel’c,)pe marked
Broadcast Query Service, In top left-hand corner.
Stamped addressed envelope should nof be enclosed.
as replies cannot be sent by post, but will be published
in due course in each issue of PRACTICAL WIRELESS.

A POPULAR ANNUAL

Edited by
F. J. CAMM.

Contains
practical de-
scriptions  of
working models
of every type.
Fully illus-
trated, and
gives loose
insets of parts
for making
workable

models.

3/6

Give your full name and

') Letall.

Oblai N ts and B

al all
or posi free 3/9 from George Newnes, Ltd.,
8-11, Southamplon St., Strand, London, W.C.2.

OSTAR-GANZ)

HIGH VOLTAGE

CONVERT YOUR D.C. OR BATTERY SET or bulld yourself an
Universal All-Electric receiver, with these wonderful valves.
They take the tull mains voltage and work direct oft D.C. or A.C,
supply. No mains transformers or break-down resistances

uired. Lower current comsumption than any other mains
valve, Remarkably free from mains
supply when ordering. Literature on request.

hum, Btate voltage of

Have you read
the interesting
article in

UNIVERSAL
RECEIVER
AND AMPLIFIER KITS
‘With British components. All instructions
Complete ready for assembly. Work off
ether A.C. or D.C

A0 (G.P), [Wsl0 (RC), U0 (LF), 178: L1ss | ()cp issue P | 2Valve Receiver with Rectifier, £8.10.0.
M A I N S V A L V E S %ﬁmx':f;(.;‘}!:l:v% ;Séz&g;ig wUEL (Voltl.l:cgoubleriy 12‘{!?-';L\(')(§22 (PagIes 1;15)“ > §§§§E ?:?E{}E: 'ﬁ?ﬁ né%'ﬁg“:‘? f?j?.:
EUGEN FORBAT (Solc Representative for Gt. Britain), clo Nivalight Ltd., 1, Rosebery Avenue, London, E.C.I. Tel.: Clerk’. 182;’;
'8 Al A} . ad
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NEWNES WIRELESS B BOOKS

THE OUTLINE OF WIRELESS
By RALPH STRANGER (Omnibus size) Post free 9/3

A comprehensive work on wireless that cverybodv can understand The
Outline of Wireless is specially written forthe “ man in the street,” and
covers the whole subject of wireless reception from A to Z." Third Edition.

THE MATHEMATICS OF WIRELESS 5/-
By RALPH STRANGER. Post free 5/3

This book is essential for the wireless amateur who desires to gain a fuller
knowledge of his subject. - Written by one who has the gift of explaining
abstruse subjects in a simple fashion. 256 pages, fully illustrated.

WIRELESS, THE MODERN MAGIC CARPET  3/6
By RALPH STRANGER (Fourth Edition) Post free 3/9
Wireless sxmply explamed at the beginning and seriously treated at the end.

FINDING FOREIGN STATIONS 3/6
By R. W. HALLOWS. (Long Distance Wireless Secrets). Post free 3/9

A book which will be eagerly welcomed by all wireless enthmsiasts. It will
solve their difficulties and enable them to abtain the best possible results
of which their sets are czpable.

WIRELESS STEP BY STEP 2/6
By " DICTRON.” (Ninth Edition)., Post free 2/9

A_})ook which shows the wireless enthusiast how to obtain the maximum
enjoyment from his wireless set.

RADIO PLAYS = - 2/6
By L. DU CARDE PEACH. Post free 2/9
Millions of vnreleSa hsteners who have been thrilled by such plays as “The
Path of Glory * and ** The Mary Celeste " will now be able to read them in
book form. Mr. duGarde Peach has written sdme of the most successful
plays ever broadcast.
GEORGE -NEWNES, LTD.,
8-11, Southampton St., Strand, London, W.C.2,

When You
Switch on
Your Radio
. Do You Get

s Crossed

.
Lines ?

Whea you get crossed lives on the ‘phone out interferénce. TO GET BETTER
you can cut off and ring up your number RADIO—just undo the aerlal wire from
aguin, but on yowr—radio onty a ‘PIX the aertal zserminal on_ your set and fix
will cut vut the unwanted interferer. it to ome end of the PIX and Join the
Nothtug s more annoying when you other end with a small piece of wire to
want. to enjoy your favourite item tp your agrial terminal. Close the PIX up.
have other music and specch butting in tune in the powerful or local station
or a permanent hackgronnd of another you are tryfhg to cut out, as loud as

programme, A PIX fitted in the acrial poussille, then open the PIX until this
lead-in will increase the selecbivity of station disappears (a 1.in. is gemerally
every sct, whether crystul, valve, bat- sufficient), then re-tune your _set,

tery or al-mains, Fix a PIX in your bringing in thesc. statioms on
aerial and cut ont powerful and local “side  which hithertofore = werc
stations and emjoy foreign conmcerts with- °° swamiped.™ .

OVER 1,000,000 AERIALS LEAD DOWN TO A PIX
READ WHAT TH|S USER SAYS—

... As I have had a lot of
trouble with jamming on my
Two-Valve, I bought a PI1X
and I was astonished—as were
my friends. The rhesufts were
amazing. It is the best 2/s
antlh L have bouglu."—W|TH PIX CLIP
ABK., Birminghenr:~ 2/9 POST FREE
From your lecal dealer or send P.0, direct to—
THE BRITISH PiX COMPANY LTD. (Dept. 256),
118, Sonthwark St., Londen, S.E 1. Phare : Hop 1001-2,

PRACTICAL WIRELESS

Ask

decler for a
demonstration :
will be
AMAZED

You

“ Mansfield " Scnwr (lmmoved P.AM.
incorporates the new *‘ Mansfield” systen
and pives astonishing resulls frem am

2-3 or mudti-valve set.
42 , = complete with 3-ratio transforme:.

- Illamﬁeld e ]umor (P.M.5) also incorpos -

ates the abo

27,6 camplele with 3-ratio transform: .

Whiteley Electrical Radio Co., Ltd.
Dept. C, Radio Works, Mansfield, Nolts.

l
& O . |

{
|
i
|
|

A momentous
discovery by the
‘W.B.” research

engineers .....

The new (patented) '‘ Mansfield ”’ Magnetic
System lifts the whele subject of popular
moving-coil speakers on to a higher plane.
It makes possible a magnet 309, more efficient.
than the best cobalt steel magnet of the same
weight and 109 more efficient than a chrome
stee! magnet of three times the weight. It
enables a steel chassis to be used without
magnetic loss. It eliminates the bug-bear
of loss of magnetism.

‘There is nothing like it in the world. A
magnet made on this principle comprises
two steel alloys so arranged that the magnetic
flux is concentrated in the small area where
the work is done instead of being distributed
over the whole system. Thus without extra
weight or cost sensitivity is materially in-
creased and. the range of reproduction im-
proved.

)

This secret, now revealed, accounts for the
colossal demand for the new ‘‘ Mansfield ”
permanent magnet moving-cotl speakers
(Senior and Junier) ever since we introduced
them at Olympia. We have had te make
repeated large extensions to our works and
engage and train hundreds of additional
workers—and we can- now mcet demands for
delivery. Write for booklet then.

your
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9v. g_nd bias II‘ .
lOBv. 12/-

Standard Capacity. Where
the anode current required does
not exceed 10 Mla these batter-
ves will give highly satisfactory
service. " If super-power valves
are__used, \ the " super-capacity
type shauld be used.

Super Capacuty These batter-
1¢5_ have twice the capacity of
the “standard type and, owing
1o their large reserve of power,
last nearly three times as long
when used as replacements to
standard ~ capacity batteries.

Send for your FREE copy
of *“How to get the most out
of your H.T. Battery.” Full
of useful data, hints & tips.

lncorp grid
bias tappings

All good radiu dealers sell ... .

D ISW,

~i

Guaranteed RADlO H.T. BATTERIES

PRACTICAL WIRELESS

THAT IS ABOVE
THE AVERAGE

~November 1_2fh, 1932

SPECIAL

; Du§t:p(oof and
Short - circuit -
< proof cover.

—\i

sy “ Amateur Wireless

Highly satisfactory reports’ of the
new Ediswan Guaranteed HT.
Batteries continue to pour -in
Experts and enthusiasts are
unanimously agreed on their
excellence. The listener who
equips his set with Ediswan is
_absolutely assured of the ‘great-
est possible value for his money.
Every Ediswan battery must
pass  numerous tests before it
leaves the factory and additional
protection is afforded by the
Ediswan Guarantee of full volt-
age and capacity.

Testhole enables
a complete volt-
age test to be
made  without
breaking seals.

Guarantee

---The Edison Swan Electric Co. Ltd.
guarantees that Ediswan Batteries are
of full voliage and capacity. Should
any Ediswan Battery fail to give
satisfactory service, we undertake to
deal with customer’s complaint

. within 24 hours of receipt of the
defective battery.

i

THE EDISON SWAN ELECTRIC CO. LTD. @ PONDERS E N D,

MIDDLESEX

B.188

TN .

Printed b;
NEVWNES,

I\E“NEB & PEARSOXN PmN'rmo Co., LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE
TD,, 8-11, Southampton Street, Stmnd W 0.2 Sole Agents for Australia and New Zcaland : GORDON & GOTCH,

L1Dp. South Africa” CENTRAL NEWS AGENOY, LTD. Practical Wireless can’ be sent to any part of the world, post frec, for

17/4 per annum ; six months, 8/8. Registered at the Generai Post Office for Transmission by Canadian Maga:lne Post.
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INSIDE' MAKING AN A.C.—D.C. ELIMINATOR

M
ol readily
from
ley, 'sKen;. COM'tETJ
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o . BALLOT WINNERS

D.C.15/25. H.T. for Ask your dealer . for a demon- |

3.4 Valve Sets from stration to-day, and insist on

Ny SR S ‘“ ATLAS,” the Expert's choice
and winners of the ‘ Wireless
World ”’ Olympia Ballots. No others

© ® @ Why. pay at least 50/- a year
for qui¢kly exhatisted dry batteries ?
Get your H.T. from the mains with
an “ATLAS” Unit for less than
a shilling a year. There’s a Model
for every receiver, fitted in a few
minutes withouat alterations to set or
valves,

can give such a reserve of hum-free

rower.

Manufactured. and Guaranteed for
12 wmonths by

H. CLARKE & CO. (M/CR), LTD.,

PATRICROFT, MANCHESTER.

AK.22. WY, and LY.
for 2-3 Valve Sets from
A.C. Mains, 77/6 Cash.

ATL

tundon‘. ’Bush House, WIC.2.
. Co. Und.. 38, Qswa'd Street.

Glasgow :

ac

MAINS UNITS

The

George Street,

Patricroft,

Messes. H. CLARKE & Co.(M/cr), Lad.,

Manch s3ter.

Ple‘lse send full details of the complete range
PO S l of “ ATLAS ” Muains Units.

ADDRESS..........

NOW!

8ijil

NAME............ccom

g9

PRACTICAL WIRELESS
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SUPER

SELECTIVITY

with the®

COLVERN’

1D. COIL

HE Colvern T.D. Coil is _com-

pletely screened and incor-
porates tapped aerial coupling
and reaction.

Four alternative aerial tappings
are arranged as sockets with a wander
plug.

The first twe. tappings give aerial
couplings similar to those normally
employed but with greatly increased
selectivity.

Numbers 4 and 5 give a high degree
of selectivity with weak aerial coup-
ling suitable for use in a swamp area.
There is no break through on the
long wave-band from B.B.C.
stations.

- Suitable for detector L.F.

PRICE

8/6

type or screen grid receivers.

S_em? for - the Colvern
- _ _ circuit booklet, RL10.

COLVERN
LIMITED

MAWNEYS RD. ROMFORD,
ESSEX.
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. Chosen for the “Argus Three” because of its
extremely fine tuning and unfailing accuracy—
the JB. Unitune 2. There are trimmers to
each slage, but the trimmer of front section fis
operated independently from the receiver panel
by means of a second knob concentric with
the main tuning knob.  Rigid one-piece
chassis, very robust construction, heavy
gauge wide-spaced aluminium ~ vanes.
Special bearings to rotor ensure
pe;}nanent accuracy.

{Matchcd to within half mmfd. plus
half per cent. Capacity .0005.

Complete with disc drive and
bakelite escutcheon plate.

SPECIFIED FOR THE
“YRGCUS THREE” .
J.B. UNITUNE 2 CONDENSER A 18’ 6

PRECISION INSTRUMENTS

Advertisement of Jackson Bros., 72, St. Thomas’ Street, London, S.E.1 ~ ’Phone : Hop 1929

GET//SELECTIVITY EESITZECLTS

Formo Dual Range Coils ensurs the
finest possible selectnlty With separate
coupling coils for long and medium
waves, each coil is so designed that

re is positively no break-through
between the long and medium wave
bands, The switching is definite_and
reliable with gold-silver contacts, Each
coil is efficiently screened with screening
cans in distinguishing colours, A
wiring diagram is included inside
“each coil,

rjo AS GOOD AS AN
| l OUTSIDE  AERIAL—
YET INVISIBLE!

? / Just imagine listening in on an Aerial actually in the
/1 room, yct you cannot see it! Like Radio itself—

Aerial d HZFJ ) invisible. Getting the same reception as on an

Bl %" P 2, outside Aerial, without unsightly poles, lead-in tubes,

Ca .ﬁl qs,.: insulators, loose wircs. Every modern set meeds an
oi s’ wit Invisible Aerial.

:z:;:na tap- NO WIR No danger from lightning, reduces

Static interferences and increases selectivity. WHAT
2 ANAERIAL! Jist a 30ft.Yoll of narrow adhesive tape

7/6

» which you press around the romirl\ elow the [pxc-

ture rail, wainscoting, carpet, or up the stairca t

gﬂsasl eﬁaltihycd E ¥HE N anywhere. Pull the end and it's down :ncl ?:acv:sen—o":n:rck
gm‘x!zlpaml Ish ; PIXIES IDEAL FOR USE IN FLATS.
and Pass, If you have any " CAN Being in the form of
s I 2 3 ; eing in the form o

16, dlfﬁ?ul‘y l“l ob FINDIT a narrow self-adhe-
Triple Matched teinine, . DRSS sive strip 30ft. in

ssembly,
Aertal and Ist
and 2nd Band
Pass Coils,

23/6

length. can be fixed

anywhere in a

moment without
toois.

write for [cata-

logue and “send -
us the address

of your nearest POST FREE

d . Or trom your Dealer.
el ¥ THE BRITISH PIX

COMPANY, LTD.,
PI A (Dept. 274),
118, ‘Southwark Street,

AS GOOD AS AN OUTSIDE AERIAL!: ndon, S.E.I

FORMO Londan Showroam
N SQUARE. PICCADILLY CIRCUS, W.I.
Head Office and Warks Crown Works. Regents Park. Southampton.
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Designed on a

r!l NEW PRINCIPLE

to give

LONGER
LIFE and
HIGHER
AMPERE
HOUR

ca pacnty
Price

Type E.L.S,
capacity

80 a/h
e « Price

123

12/6

Type E.L.S.7.
capacity -

60 a/h
Price

The new Ediswan *balanced capacity” accumulator cell
is an entirely new development, Careful re-designing
of the positive and negatlve elements to ensure an exact
electrical “balance” between them obviates the uneven
charging inevitable with ‘unbalanced” accumulators
and greatly prolongs their life. Consequently they are
especially suitable for slow discharge work.

Every feature of the new Ediswan cell bespeaks atten-
tion to detail. British contaers of clear glass, moulded
ebonite lids, screwed vents, non-corrodible and non=
interchangeable connectors and a carrier which fits
neatly under a moulded projection of the glass con-
-tainer. In. addmon the E.L.S. types are fitted with
.+‘grease-cup” pillars to prevent acid creeping. See
them at your radio dealers.

' T,emEFFIClENCY

WIRELESS November 19th, 1932

SUPER HET
INEITHER

A.C. OR D.C. MODELS
THE ONLY MAKE IN THE WORLD WHICH

CAN SUBSTANTIATE THE CLAIM that it
gives this variety of range

SHORT 15 to 30 metres

LONG-SHORT 30 to 60 metres
MEDIUM 220 to 560 metres
L [\ N G

950 to 2,000 metres

With only ONE TUNING KNOB AND DIAL and
WITHOUT ANY COILS TO ADD OR CHANGE

This masterpiece of design and construction is the fruit of British
brains, and uses only highest grade British Components.

It is as EASY TO OPERATE ON ALL ITS FOUR ranges as
OTHER SETS ON THEIR TWO!

IN FIGURED WALNUT CABINET

27 Gl\s- including

Royaltles
Table Stand 1 Gn. extra,

A Seias " 23 GRS (aoratie)
CARRIAGE EXTRA.
FARADAY ALLWAVE
WIRELESS LTD.

SALCOTIT RD, S.W.1f.  Battersea 2085

Seven days trial for cash with order,
returnable.

BATTERY CHARGERS—

75/' to £16 HITI & LITI

12 MONTHS GUARANTEE.
NOW is the time to install a

C al
R El,"'.cm,o/w';\‘a-\'h‘\.

INCS
wesTIN E‘%F\ERS

—A.C.

Complete Charging,

Sets with Ammeter, Sliding Resistance”
Termmals, Plug & Flex, Ready for
se. m 76/- 10 volts, 3 amps, will

do from | to 8 cclls L T HT 105/ 200 volts, 125 m/a,

ACTUAL PHOTOGRAPHS & LISTS FREE: State volts of mains & cycles.
NASH PRODUCTS LTD., STECHFORD, B’HAM(9)

THE EDISON SWAN ELECTRIC CO. LTD.
155 CHARING CROSS ROAD, LONDON, W.C.2

SPEAKERS ON
E.J.HERAUDS |
EASY TERMS

CELESTION

The Celestion PPM.19i3 a won-
derful new Permanent Magnet
Speaker that is equally effective

with either high or low-powered | AT REDUCED

sets. 8jin. dhm 4}in. deep. ¥ FRICE! Celes-

Send only 2s. 6d. for it on 7 tion M. 12
Gy, davs’ trial; (f sat- . T P

isfied, pay J further |8

ter incarporat- (Y
9s_ at onee, then

| ing ring-type
eobalt magnet
|:md, a rein-

Py X i phragm. 138in,

47s, 2
specify standard or pentode transfommr. i deep'SendHonly 2s. 8d. for 7 days’

trial s 1t satiafled, pay further 51,
All other G'clealwn Spaakers on equally easy terms, at once, then § monthly payments

ed folder and details post free. of 5s, (Cashin 7 days, 27e. 6d.),

us-

B.i97

. J. HERAUD, Ltd., Dept. P.8, NUMBER ONE, EDMONTON, LONDON, N.ig.
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FOR EVERY SET = there’s a

PILOT AUTHOR KIT

CASH ~ C.0.D ~— or H.P.

I S r—

EVERYTHING RADIO|

CARRIAGE PAID TO YOUR DOOR. I

| COSSOR MELODY MAKER, Model 334 with Send

metallised variable-mu S.G. and detector 10/
valves, power valve and cabinet, Cash
Price £6/7/8. nly
I Balance in 11 monthly payments of 11/10. I
““ LISSEN SKYSCRAPER 3.’ Send
cnassis model], with ({Lissen) §.G., ,
Detector and Pentode Valves. Cash 3
Price £4/9/6. Carriage Paid. I
lBalanco in 11 monthly payments of 8/3. only
‘“LISSEN SKYSCRAPER 3.” Send
Cabinet Model. Complete with Listen , |
Speaker and Lissen S.G. Detector and ll 6
Pentode Valves,  Cash Price £6/5/0.
Carriage Paid. only

Balance in 11 monthly payments of 11/6.

I READY RADIO ¢ METEOR "’ $.G.3. Three Send
valve screened-grid with valves, cabinet, and 16/3
|moung coil speaker. Cash Price 28/11/6. |
I Balance in 11 monthly payments of 16/3. - oaly I

l SI.EKTUN SCOUT S.G.3. S.G. detector, and Send
power. “ A" (less valves and cabinet). 1 3
Reduced Price, Cash or C.O.D., £3/19/6. / >\
Carriage Paid.

l Balance in 11 monthly payments of 7/3.

l R& A VICTOR " MOVING-COILSPEAKER "With |
DE LUXE., With 6-ratio input transformer 6/5
land protecting grill. Cash Price £3/10/0. l
iy Carriage Paid. Balance in11 monthly pay- order
ments of 6/6. I
SONOCHORDE PERMANENT - MAGNET Send
MOVING-COIL SPEAKER, with universal 6/
input transformer. Cash Price £1/12/6. - |
Carriage Paid. only

' Balance in 5 monthly payments of 6/-.
EPOCH “ 20 €' PERMANENT MAGNET Send
MOVING-COIL SPEAKER. With 3-ratio 6/6
mput transformer.  Cash Price £1/15/0. l
Carriage Paid. only

I Balance in 5 monthly payments of 6/6.
GELESTION P.P.M. MOVING-COIL Send l
SPEAKER. For Standard or Pentode Out- g /5
nt Valves. Cash or C.O.D. £2/7/6. Carriage

I aid. Balance in 11 monthly payments of 4/5. only

I ROLA PERMANENT MAGNET MOVING- Send
COIL SPEAXER F.6. With Universal 4/6
tapped input transformer. Cash Price

l £2/9/6. Carriage Paid. only I
Balance in 11 monthty payments of 4/6,

I BLUE SPOT UNIT AND CHASSIS Send l

ITYPE 99 PP.M.  Including matched 5/6 |
Transformer. Cash Price £2/19/6.
Balance in 11 monthly payments of 5/6. only

Send

ATLAS ELIMINATOR, Type A.C.244, Three
I tappings. S.G., detector and power. Qutput :

120 volts at 20 mfa. Cash Price £2/19/6.

Carriage Paid.

Balance in 11 monthly payments of 5/6.

|HEAVBERD H.T. UNIT D.150. apped Send l
variable 60/120 v., variable 0/150 xed. 8/10
IM‘“ 25 mja at 150 v., 20 mfa at 120 v. |
Cash Price 4/6/-. Carnage Paid. Balance only
in 11 monthly paymeats of 8/10, l

GARRARD INDUCTION GRAMOPHONE Send
MOTOR, Tor A.C. mains. Model 202, 4/1

I Mounted on 12-inch nickel motor plate with |
fully automatic electric starting and sto Sping only
switch. Cash Price £2/10/0. Carriage Paid,
Balaace in 11 monthly payments of 4/7.

5/6

EKCO H.T. ELIMINATOR. Type A.C.18. Send '
3 Tappings. S.G., Detector (50/80 v.) and 6/3'
Power (120/150 v. ) Cash or C.O.D. £3/7/6.

I Balance in 11 monthly payments of 6/3. only l

BLUE SPOT PICK-UP and TONE ARM. Send 5/9
Cash or C.O.D, £3/3/0. Carriage Paid.
l Balance in 11 monthly payments of 5/9. only ‘

e s o e e — —— —— — ——— ——— —— )

ARGUS3

As described in last week’s issue

K"‘ “A 9 Delivered CARRIAGE PAID
on FIRST PAYMENT OF
Author’s kit ot

specified _com. 0 , 3

ponents with
ready - drilled
panel, less valves  Balance in 11 monthly
and cabinet. paymenis of 10/3.
CASH or C.O.D Carriage Paid £5 : 12 : 0
Specified Valves £2: 10: 6.Specified Cabinet 15[+
KIT “B.” AsKit** A, KIT “C.” As Kit ““A,”
but with Valves, less but with Valves and
Cabinet. Cashor C.O.D. Cabinet. CashorC.0.D.
Carriage Paid, £8/2/6, Carriage Paid, £8/17/6,
or 12 monthly payments or 12 monthly payments
of 14/11. f 3'

Selected C.0.D. Jtems. You pay the
postman. Orders over 10/- all Post
Charges Paid.

KIT-BITS

1 Red Triangle panel. 14in. x 7in. Ready Drilled
1 DBasehoard 14in. x 9in. Chassis Type 1iin. Deep
1 pr Telsen twin matchet coils
J1.B. Type No. 2069 anug OOOamid ‘:u'lable
condenser with dial
L'useu Hypernik 4-1 LF. Trnnslormer v\llh
Lissen tone compensator. .

SONOTONE 4

Described in issue of October 22nd.
[ ” Delivered CARRIAGE PAID
KIT : A on FIRST PAYMENT OF
Author’s Kit of speci- l"' Balance in 11

fied components with
3 monthly. pay-
ready-drilied Panel but mends of 111,
Carriage Paid £6/1/0.
Cabinet £1/15/0.

[
e ®

&
e o caa®

less valves and cabinet.
CASH or C.0.D--
Specified Valves £2/2/6.

PILOT BAND-PASS UNIT

zbgﬁ‘&:g‘“‘;;::‘:idm’:g: Instantly converls auy Nsetdlto
§ nd- ning wil eedle-
PILOT BAND-PASS UNIT Limr o

cuts out programme inter-
ference effectively and
sharpens tuning to needle-
point selectivilty. It is
simple to attach and can be
operated by anyOnc without
{echnical knowledge. No
vulvea or cxtras required.

. Bl. S‘?Bﬁ"’;&t’hﬂ
1933 KELSEY

payments of 4/6
Tone-in the Bhort-Wave

SHORT-

wave ADAPTOR

o
Stations on_ your present  iunes in the World's
set. Plug the Kelsey Short-  Short-Wave Stations
wave Adaptor—it fits with-  on  your  Existing
out any alteration. No
extra valve required, no
extra apparatus. Read tor
tmmediate use and °

complete with Dial Cnlibru
tion ‘Chart and simple
Tuning Notea by
Short-Wave Expert.
4 L CASHor C.0.D.

our

= o 9 monthly
payments of /6

IMPORTANT ﬁ; HW A W ey e L

PETO-SCOTT
WALNUT CONSOLE

Constructed in Walnut
with contrasting inlaid |
Walnut Veneers.
Comes to you with _vig~
netted front, as illustrated,
ready to take your own Set.
No skill ‘or expensive tools
are required to transform {4
your Radlo fnto a beautiful ¥
Console insiruiment, present- i
ing the pro[esslonally finished
appearabce of the most
Receiver

62/

Carriage and Pz\cklng 2/6 &
extra England and Wales

3Gin. high; 21%in. wide; 15}in. deep. Panel
Baseboard, 14in. deep. With lifteup lid.

STOP PRESS OFFER

R & A “CHALLENGER” P.M.

luxurious . Radio
money - can buy.
Or 12 montbly
payments ot
5/8.

Dimensions :
18in by 8in.

MOVING-COIL SPEAKER. Send
Cash or C.0.D. £1/15/0. Carriage 6/6
Paid. Balance in 5 monthly pay-
ments of 6/6. only
BLUE SPOT SPEAKER UNIT,

Type 100U, AND CHASSIS. 5¢d
Cash Price £1/12/6. Carriage 5/2
Paid. Balance in 6 monthly pay-
ments of 5/2. SRy
BLUE SPOT 66R UNIT AND

MAJOR CHASSIS. Bord
Cash or C.O.D. £2/10/0. Carriage 4/1
Paid. Balance in 11 monthly pay-
ments of 4/7. Ouly:
TELSEN “JUPITER” S.G.3.
Complete  kit, Jless valves Send
and cabinet. Cash Price £3/17/0. 7/_
Balance in 11 monthly payments i
of 7/-. ek
GARRARD JUNIOR «B” Send

SPRING MOTOR X
Complete with turntable. Cash Price 6 / l
£1/13/0. Carriage Paid. Balance .

in 5 monthly payments of 6/1.

W.B. P.M.4. PERMANENT-
MAGNET MOVING-COIL
SPEAKER.
Complete with transformer, Cash §
Price £2/2/0. jCarriage Paid.
Balance in 7 monthly payments of 5/9.

eto-Scott Co. Ltd., 77, City Rd., London, E.C. lc,,,{,‘,ﬁé’}i?’{ﬁwJ

Parts, Kits. Miscellaneous
Components, Finished
Receivers or Accessories
for CASH, €.0.D. or H.P.
ou our own system of
Easy Payments. Send us
a list of your wants,

will quote you by refurn.
€.0.D. orders value over
10/- sent carriage and
post charges paid.

Ifor which I enclose £ s.
NAME .,,
'ADDRESS
[PR.W. 10/11/32

IWest End Showrooms : 62, High Holborn, London, W.C.1.

Bewy by Post— b3 Qeuickern

Telephone: Holborn 3248 |

Dear Sirs,~Please send me C.O.D.JCASH/H.P....ooovvinniiiinreinrenennn, |
d. CASH/H.P. Deposit. Send me your FREE 1933 ca(alogue
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BULGIN

Zhe Chore

of Critics,

NEW
MONKEY GLANDS!

The pros and cons of rejuven~
ation of the human species is
still open to argument,but there
is no doubt about new life and
energy being given to your old
set if you modify and bring it
up to date with one or more of
the new Bulgin ‘components.

These pictorial diagrams show
the connections in a simple and
straightforward manner, but if
they are not quite clear to you
or you require any further in-
formation on Bulgin Products
drop a line to our Free
Technical Service. They will

be pleased to help you to get.

BETTER
RECEPTION.

Send ‘for 80-page Catalogue
“N" and Manual,

YR L » ) .u

Standard Choke
in Det Cirguit =y 7~ =

o

\

/ =
Super Het Choke as e
Torne Compensator: ;

The Bulgin " Snper-Het’’ Screened H.F. Choke has the amazing induce DE R
tance of 500,000 mH. (0.5 H.). It therefore has a very high impedance, O
even on the higher long-waves, and may be used in the intermediate-
amplifier of a super-het. receiver im any positiox, The * Standard
Screened H.F. Choke has an inductance of 250,000 mH. and may be used [
in less important positions or in the anode circuit of any detector valve.
Both may be used for tone control circuits with either resistances or con- ANDARD Do
densers in series. They arc absolutely the latest in design and con-
struction.
LIST No. HF.10. 5/6 14

LIST No. HF. 9. 3/6

- 25
- )
{ suLgin
P30 SENATOR ¥C40
A o o
‘ F
v 1 YA 35le)
/ i
If you are not getting sufficient amplification from your pick-up here
is a way to overcome the difficulty without fitting another valve., Con-
nected as shown the ** Senator *’ will treble the voltage output of any pick~ n
up. This illustration is shown as a made-up unit, but the transformer R70
can be accommodated inside the cabinet and the Volume Control omitted, A OR Q

although advisable in most cases. Its response-curve being straight from
50 to 6,000 C.P.S. it cannot distort the pick-up’s output under these con-
ditions, incidentally the * Senatoxr” is ideal for parallel feed coupling. ‘

LIST No. LF.11. 6/9

outTpPuyY

Don’t let your enjoyment of a good programme be spoilt by that nerve-
racking ln‘gh-pl!ched s!eady note known as a heterodyne whistle. Its
existence is due to two fairly bigh-powered stations working on wave

lengths not widely separated. The Bulgin Whistle Filter will definitel ROD
teml:)vo this whistle from your loudspeaker reproduction if connecte
as snown.

Type “ A" has a cut-off of 3,250 C.P.S. and is for use with moving-iron
type speakers. Type“B ** with a cut-off of 4,750 C.P.S. is best suited for
moving-coil speakers. The connections as shown above are quite simple.

Type “A.” LIST No. LF.26. 10/6
Type “B.” LIST No. LF.27. 10/6

” I I A OQU
1. Al I8/ 74Y,Y, 56
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lf you have an Ongmal Notion, Turn it into Half—a Guinea! See page 437.

racfical

EDITOR :
\’ol 1, No 9. il F. 9. cAMM

Technical Staff :

Wireless :

{i Nov. 19th, 1932,

H. J. Barton Chapple,Wh.Sch., B.Sc. (Hons.), A.M.1.E.E.
Frank Preston, F.R.A.,W. J. Delaney, W. B. Richardson.

ROUND THE WORLD OF WIRELESS

Our .Photogravure Supplemeni—A Sen-
sational Development

T. the moment of going to press, letters

. are pouring into these offices con-
gratulating us upon the eight-page photo-
gravure supplement which appeared in last
week’s issue. That phefogravure supple-
meént was a sensational d8velopment, for it
was thé first time in the whole history of wire-
less journalism that a photogravure supple-
ment has been given. PrAcTIOAL WIRE-
LEss will continue to lead the way !

A Terrific Flllip to Home Construction
N one thing there can be absolutely no
doubt whatever, and that is that the

publication of Pracricar. WIRELESS has |

given a terrific fillip to home construction.
The home constructor had reached the stage
of stalemate, and we feel that we have per-
formed an immense service to the wireless
industry in reviving the waning interest in
home construction. Dozeus of periodicals
are published on Wednesday of each week,
but for the wireless constructor the pub-
lication on that day is: PracricarL. WIRE-
LESS.

German Ulira S.W. Transmissions
AVE you heard the new -‘Berlin ultra-
short-wave station yet? It com-
menced its test transmissions on 6-7 metres
early on in October. A power of 4 kilowatts
(in the aerial) is used and tests take place
from 10 p.m: to 11 p.m. on Mondays and
Thursdays, and from 7 p.m. to 8 p.m. on
Wednesdays and Saturdays. In each case
the hours are G.M.T. Theoretically, of
coursc, this station should not be heard in
this. country due to the short-distance
nature of these very short waves, but one
can never quite tell what will happen in
wireless. It would be interesting to hear
of any reception of the new station—either
freak or otherwise.

Hier Ist
ALKING of the German stations, you
have no doubt noticed the much-
abbreviated call, since the centralization
of broadcastmg in that country, when an
S.B. is being put out. Instead of the
long list of names given hitherto we now
hear the less tiring “ Hicr ist der deutche
Rundfunk.”

The Vienna Radio Show i
understand that the Vienna Show

was excellent from the point of.

view of up-to-date sets and components

besides being exccllently staged. But the

| disappointing part is that sales were slow

and poor, presumably due to shortage of
money.

Heterodyning in North of England
OUR North of England Correspondent
writes to say, although reception
conditions in his part of the country are
now very good indeed, heterodyning is
fairly bad on two or three parts of the
medium waveband. The North National
(301.5 metres) is so badly heterodyned by
Hilversum that at times good reception
of either station is impossible. Round
about the wavelengths of the Scottish
Regional and London Regional heterodyn-

e

MAKING AN
A.C.—D.C.
ELIMINATOR |

See Page 431

+ + ;
g i

' TUNING AND
ADJUSTING
THE “ARGUS”

0 See Page 433

o

1

ing is very troublesome and in both cases
a number of stations are affected.

Above 480 Metres
UR correspondent goes on to say that
reception of those stations above the
North Regional, such as Prafrue, Florence,
Brussels No. 1, and Vienna, is now  very
reliable and betber than it has ever been
before.

100 kW. for LF.S.
E wonder what will happen when the
new 100 kW. .Irish Free State
Transmitter . takes over Dublin's’ wave-
length of 413 metres. This station, situated
at Athlone, as you probably know, will
have more power than any other in the

British Isles and will indeed rank among
the most powerful in Europe. Some of the
Midland . Regional listeners look like
having a bad time, especially those with
unselective sets. The Athlone Station is
expected to be “ on the air” a few days
from the time I write these notes, so you
wlrllll probably have heard it before reading
them.

Radio Emergency Corps
OU probably remember the excellent
service rendered to their country by
New Zealand transmitting amateurs during
the unfortunate earthquake a year or two
ago. These same amateurs have now
banded themselves together as a Radio
Emergency Corps. The corps alrecady
consists of nearly 300 members who are
divided into about 15 regional sections.
It is their object to be of national assistance

| in maintaining communication in the event

of similar earthquakes, floods, or other
crises.

American Reception

MENTIONED in these columns .last

weck that the time is now ripe for
attempting reception of American medium-
wave stations. Although I have been too
busy to sit up until the ‘wee small ”
hours myself, I have received one or two
reports of good reception of these stations.
In one case no fewer than four stations were
well received on a standard S.G.—D.—P.
set between 1.30 a.m. and 3 a.m., when
my informant went to bed. At the latter
txme reception conditions were gradually
improving,.

Licences by Instalments
LATELY there was a rcnewed appea:
"~ for wireless licences by instalments.
Tt is proposcd that the licences should be
obtainable by paying a shilling per weck
at the nearest Post Office. Apparently the
P.0O. authoritics do not approve of the
scheme because of the additional clerical
work which it would involve. But why
not arrange it on the same basis as motor
taxation so that payment could be made in a
lump sum or by quarterly instalments. In
the latter casc an additional ten per cent
would be charged to cover clerical expenses.

¢ Break through *’ )

lF you are troubled by nearby medium-
wave stations “breaking through when

receiving Daventry and Radio -Paris; -vou
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should insert an Anti-Break-through Choke
in series with the aerial lead. This will effec-
tively cure the trouble. It must be remem-
bered that the choke must be short-circuited
when medium-wave reception is required ;
a simple push-pull switch can be employed
for this purpose. Incidentally, a suitable
“choke is made by Messrs. Lisscn and costs
‘only 4s.

Fécamp very Popular
JUST lately we have received numerous
queries from listencrs who wish to re-
ceive Fécamp, or by its other name Radio
Normandie, which operates on
223 metres. This station has
long working hours, and gives
some excellent programmes in
both French and English.
Unfortunately for some, its
wavelength is pretty low down
on the scale, and consequently
very many sets cannot be tuned
down to it. Several readers
have expressed surprise that
they cannot get below 250
metres or so even though the k
coils they use have an adver-
tised range of from 220 to 550 }
metres. I am sorry to say that
in the case of some coils the
ranges quoted by their makers
could not be covered by any
means whatever. . In other
cases, however, the difference
in actual and stated tuning ¥
ranges is accounted for by the
fact that an unsuitable tuning
condenser is used. If the con-
denser is a poor one, having a
high minimum capacity, it will
-considerably reduce the possible
wavelength range of anry coil.
\When it is impossible to “ get
down ” to Fécamp by any other
means a few turns must be re-
moved from one end of the
medium - wave winding. - The
cxact number of turns to be removed
will depend upon individual circumstances,
but  if they are removed one by one,
no difficulty should be experienced. It
should be remembered that the removal
of turns, though increasing the wavelength
range at the lower end, will cause a corre-
sponding reduction at the upper one.

Grid Emission
RAN across a rather peculiar fault in an
all A.C. receiver the other day. This
particular set was a home-made one, but
Jooked a splendid job. The constructor
had obviously expended much care on it,
and had enclosed both set and power unit
in a beautiful combined book-case and cabi-
net. When the sct was first switched on
it gave a very fine account of itself, both
as regards quality and ‘‘ quantity ”; in
fact, it at first struck me as an almost ideal
instrument. All went well for twenty
minutes or s0, and I began to be really
impressed by this fine set. But, after that,
reproduction gradually began to fall off;
first it weakened, and then the quality
went entirely. After a few more minutes
the sound from the loud-speaker became
more like what one would expect from a
pack of wild animals, than from a sym-
phony orchestra. My friend explained
_that the same sequence of events happened
every time the set was put into use, and,
although he had carefully checked every-

INTERESTING & TOPICAL ]!

PARAGRAPHS j

thing he had been unable to trace any
fault, After switching off the set I imme-
diately felt the valves and, as I expected,
found they were extremely hot. This
was due to the fact that no ventilation was
provided in the set. I suggested that the
set, should be removed from the cabinet
and tested again. This was done, and it

THE NEW WIRELESS TELEPHONE

Photo shows :—Chief Constable Ross, of Edinburgh, testing the new
radio telephone which is being tried out by the Edinburgh * speed cops.”
Myr. Forsyth, of the Standard Telephone and Cable Co., is seen pointing
out details in' the set, whick is placed in the side-car.

mounted on the carrier of the motor-cycle as seen
Superintendent Berry, of the Edinburgh Traffic Police, is seen standing

ehind.

worked perfectly for the whole evening.
The tfrouble at first experienced was due
to the valves heating up until the grids
became incandescent so that they began
to act in the same way as the cathodes

SOLVE THIS!

Problem No. 9

Jones built a one-valve set from spare parts,
Every component was tested before being used,
and was found perfect. When completed,
however, the set only worked for a few seconds,
and then signals ceased with a click,. The
set was switched off, all leads checked, nothing
found wrong. and so Jones switched on again.
The same thing happened—signals for about
30 seconds only. What was the cause of this
trouble ? Thrce books will be awarded for the
first three correct solutlons opened. Mark
envelopes Problem No. 9, and send to the
Editor, PRACTIOAL WIRELESS, Geo, Newnes,
Ltd., 8-11, Southampton Street, Strand,

¢ London, W.C.2, to reach us not later than

November 21st.

SOLUTION TO PROBLEM NO. 8

The coupling condenser and resistance were not non-
inductive.

The following three readers receive books in con-
nection with Problem No. 7 :(—

C. D. Pope. 90, Mount Pleasant, Road, Lewisham,
S.E.18; O. Duell, A.B., 7 Mess, H.M.S, Iror Duke,

The aerial is

November 19th, 1932

less (continued)

and emit an electron stream. The moral
to be drawn from the above incident is,
that a free circulation of air should always
b:l allowed for round indirectly-heated
valves.

Another Valve Problem

ANOTHER rather baffling valve problem

came my way recently, and, pecu-
liarly enough, the valve concerned was also
of the A.C. mains type. I was asked to look
at a D.—2L.F. A.C. receiver, which I was
told was playing some funny tricks. I
listened for a quarter of an hour, but nothing
unusual happened. I noticed -
that the volume was tremen-
dous and much too loud for
my liking, but otherwise I had
no legitimate complaint. Just
as we had decided that the
set was not going to  perform *
a loud hum started and this
soon developed into a ‘growl,”
I and then an indescribable din.
The set was quickly switched
off and an examination of its
‘“innards” commenced. No
fault could be found, so we
switched on again—everything
all right. But after a short time
| the tweuble recurred. Every
| wire and every component was
carefully tested without result.
In the end I became so bold ag
! to examine the interior of the
set whilst it was in operation.
My idea was that by carefully
prodding (with my fountain pen
as an insulator) various wires
and components, I might be
able to create the disturbance
and 8o locate its source.
And what do you think X
found ? On tapping the de-
tector valve in one direction, the
noise started, and by tapping
it in another, it ceased. I am
not sure even now what was
wrong, for the valve was  gilvered,” of
course, but I imagine that there was
either a break in the cathode or heater
leads. * It was replaced immediately on
returning it to the makers.

Aerial Circus for South Africa
N November 4th, Sir Alan Cobham left
for South Africa upon an organized
tour, visiting over seventy centres with a
fleet of acroplanes. The object of the
tour is to popularize aviation. Broadcasting
from a public address van to an aeroplane in
the air and at the same time transmitting
the messages to the public by the special
public address apparatus will play an
important part in these aerial demon-
strations. One of the most novel items on
the programme is the dancing aeroplane,
which literally dances in the air to music
broadcast to it by the public address appara-
tuson the ground. Thus the public are able to
hear music and see the machine perform toits

Lotus Competition
COINCIDENT with the B.B.C. Birthday
Week Celebrations, the Lotus Radio
Company are announcing a very interesting
competition under the name The LotusXI.
This competition will prove to be very
popular and consists of choosing sets for &
range of eleven people. The competition
will be advertised in the Daily Press, and

g s

in picture.

Weymouth; J. E, Tucker, The Cottage, Baglan
Nurseries Port T.albot, Glam. !

£500 in cash prizes are offered.
Continued on page 434)
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-~-SIMPLE POINTS ABOUT TUNING-

b cmi i mnoemmmneomes The Principles of Tuning Simply Explamed-»-v-»-"-w-u—-'—w----

HOSE desirous of listening to wire-

less programmes erect an aerial and
make connection to earth, either by
sunken plate or tube, or to a convenient
water pipe.- The leads from the aerial and
earth are taken to the A. and E. terminals
of the set respectively. The get is then
ready to be tuned, that is, of
course, after it is switched on.
The actual handling of the
tuning dials of a set appears to
some people to be confusing,
but most of the controls, if
treated in a systematic manner,
are very simple, and the diffi-
culties vanish with experience.
It is futile to twiddle the._dials

aimlessly in one direction, and
then in another, expecting to
receive numerous stations ; they
must be turned slowly or
stations will be missed. Where
an ordinary single-tuned circuit
is used, it is a simple matter
to tune from one station to
another, using a certain amount
of skill with the reaction con-
trol ; the difficulty arises whem (o8
there is more than one tuning S
contro}, When two tuning
dials have to be operated f arth
together they must be kept in

step. Some practice is essential before
successful eontrol can be accomplished,

for as soon as the dials get out of step

the circuits are not in tune, and the chances
of receiving all but the very powerful
local station becomes. very remote. When
commencing tuning, the reaction knob
should be placed at zero, and the tuning
dials adjusted to the wavelength of the
station ; the reaction is then advanced
just sufficiently to maintain the set in a
really sensitive condition. If the two eir-
cuits are in step, a certain liveliness is
noticeable, together with a slight breathing
or rustling sound.

The Transmifting Station

The transmitting station sends out on an
aerial electro-magnetic, or wireless waves,

Fig. 3—A commerical form of the coil shown

in Fig. 2, showing the metal screening cover.

[ = g
| GILBERT E TWINING !
L e A

%

e

/

Acrial

Aerial

Coil

g | ot

vessel of suitable shape and ‘material to
vibrate in sympathyz the two objects can
then be said to be in tune. In the case of
wireless tuning it is possible to select any
wave desired from these many .inaudible
frequencies, because the increase in strength
of the tuned station is so considerable—
owmg to the receiver being in tune or
““ in sympathy > with it—that it ought to
be impossible, if the sets of to-day were
perfect—to hear any of the other stations
which are broadcasting around this tuned
station. The great difficulty concerning the

, present-day broadcasting
system is, howcver, that
owing to the number of
stations and the close prox-
imity of the wavelengths, the
ether is becoming very over-
crowded, consequently, when
a station is tuned in, others

Condensg;

Fig. 1.—A theoretical and pictorial diagram
, of a simple Iuned circitit {o cover the normal
d of frequencies.

of very high frequency, travelling at the
speed of light, that is to say 186,000 feet
per second; these electro-magnetic fre-
quencies are known as the carrier waves,
the sound waves of speech or music—of a
much lower frequency—are modulated or
mixed with the carrier waves. The com-
bined waves disperse from the aerial in all
directions, gradually becoming weaker ;
this is partly due to the earthing effects of
buried metal, and also to their absorption
and conductance to earth by buildings,
trees, etc. A transmitter can be simply
explained by saying that it has an aerial
which radiates the signals, associated with
which aerial is a coil and condenser.  The
wavelength or frequency of the station—
and every station is allotted a wavelength—
depends upon the setting of these two
pieces of apparatus. For instance, a station
which is allotted a wavelength of 400
metres, adjusts its coil and condenser to
this wavelength; it then fixes it, per-
manently, enab]mg it always to transmit
at 400 metres. If the transmitting station
broadcasts at a certain known frequency
and it is desired to receive this station, the
receiving set must be tuned to respond to

the same frequency. This is carried out by
a tuning circuit similar to that of the trans-
g mitter. It is made up of an

on inductance coil and a variable

. l« condenser. In Fig. 1 is shown
a simple aerial tuning-cireuit.

Wireless Waves

Wireless waves are inaudible
until resonance, or, as we know it, tuning,
i8 brought into action. Everythmv has a
natural period of vibration. It is possible
for a gong yielding a -note of certain pitch
to be struck, and so cause a nearby hollow

= qu% are likely to be heard as a
<Q 5 background, by reason of
S their being in partial resonance
é g with the receiving set. This is
SO the reason why it is =0
necessary at the present time

to make sets as selective as

possible. Sharp tuning can be taken as

L an_ indication of good sclectivity, which

means that only a small amount of move-
ment of the tuning condenser is needed to
tune out one and bring in another station.
The opposite, of course, to sharp tuning is flat
tuning ; this is when a powerful station oc-
cupies a large proportion of the tuning dial.

The tuning is varied by altering the
capacity of the variable condenser, although
the inductance of the coil, if altered, will
also vary the tuning, but it is more practical
to move the condenser vanes. A very
important point to be remembered about
coils and condensers is that several different
proportions of inductance and capacity may
be used, that is to say, a small amount of

{ inductance in a coil and a large capacity of

condenser, can produce the same wave-
length as a large amount of inductance and
a small amount of capacity. This is partly
‘the reason why two sets with 1denhcal
calibrations on the dials may not give
the same dial readings for the same
~ wavelength ; this means that on
A j {Continuved on page 436.)

iwﬂ'ch

—l_ Fig.2—A coil arranged to cover
“= E two bands of frequencies, show-
ing how one section of the coil is

short eircuited.

Long Wave
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Fig. 1.— The
holes are often
too small to take
an average
sized screw,
with the resull
that the mould-
ing is broken
when inserting

the screw.

NO EYELET m

LTHOUGH we radio enthusiasts are in
a much more fortunate position
to-day than we were only a few
years ago, there are still several difficulties
in our path which ought never to exist.
I refer principally to difficulties which arise
due to causes beyond our control, and which
result from lack of care on the part of those
responsible for the design of many of the
components we use. I am not going to
condemn every component manufacturer,
because I know that most of them go to
infinite trouble to satisfy our every require-
ment, and they do succeed in simplifying
the task of both designer and constructor
in no small measure. But there are a few
manufacturers who do not give sufficient
attention to some of the minor points of
design which would save us a good deal of
time and trouble. Such people cause us
much unnecessary annoyance due to nothing
else but lack of foresight, and lack of sym-
pathy with the average constructor’s limita-
tions. Lest I be misunderstood I would
like to say at onre that many of the im-
provements which I shall suggest have
already been adopted by certain manu-
facturers, and in those cases my criticisms
will not apply.

Screw Holes

The first point which comes to my mind
is in respect to screw holes in the bakelite
mouldings of L.F. transformers, fixed con-
densers, valve holders, and the like. These
are often too small to take any average-
sized screw, with a result that the moulding
is broken immediately an attempt is made
to insert the screw with a screwdriver.

One might say that it is rather
¢ ham-handed ” toat- \ i, tempt to
put & screw in a hole which is
too small; but wire- less con-
structors are drawn from all
classes, and not a few of them
are without previous mechani-

SLOT FILED IN
END OF SCREW

Eoiember 19th, 1932

OVERCOMING LITTLE

MANUFACTURERS AND

Component Design has Undergone Vast Improvements in

and this

cal experience. 'If the holes were made a
little larger no difficulty would arise, but a
still better job would result if small metal
eyelets were fitted. These latter strengthen
the moulding very much .in the region of
the hole and prevent splitting even when
an attempt is8 made to insert too large a
screw. So far as I am aware,
there is only one firm which
does this. The only thing
we can do in such cases as
the above is to try our screws
in the holes, and then, if
necessary, enlarge the latter
with a suitable drill or reamer.
But this is a
““ ticklish ”” job,
due to the brit-
tle nature of the
usual bakelite
mouldings. One
must be ex -
tremely

Remain,

careful that
only a small
pressure  is
applied
whilst the
drillis turned
athighspeed.
Awkward
Screw Holes

My next
grouse is in
respect to
awkwardly
placed screw
holes that
one  some-
- times finds
in the feet of components such as metal-
shrouded mains transformers. Due to the
positions of the holes, it is impossible to
hold the screwdriver upright whilst putting
in the screws (see Fig. 2). In consequence,
unless great care is exercised the screw
enters the wood at a slanting angle and
wobbles from side to side as it is driven
home. Not infrequently it becomes bent,

Fig. 2—1It is impossible tfo
hold the screwdriver upright
due to the position of the holes.

and then breaks off. The solution from

the manufacturer’s standpoint would be
to increage the length of the feet so as to
bring the hole further out, or to arrange
the feet to project from the ends
instead of the sides of the com-

ponent. The best way that we
Y E RS 2
WIS T SPAING WASH
WE RS € OR LOCKING NUT.
NHIRSEN
VALVE_HOLDER. '

Fig. 4 =—Terminals should be increased in size and  Fig. 5~—~How valveholder terminals

provided with screwdriver slots.

could be made firmer.

Article Explains How to

can avoid trouble in a case like this is
to lay the component on the base-
board, carefully mark off the positions of
the screw holes, and make small holes with ~
a bradawl to receive the screws. Even
after doing all this our task is not an easy
one if the baseboard is at all crowded.

A Useful Tip

At this juncture may I offer a little
suggestion ¢ When mounting, say, fixed
condensers of the type built in a tin case

|| it is often difficult to hold the screw upright

whilst inserting it. A fairly simple way
out of this difficulty is shown in Fig. 3;
it will be seen that the condenser is li
up with one hand to support the screw
whilst it is being driven in.
Terminals

Next I am going to make a complaint
about many of the terminals fitted to some
of the smaller parts like fixed condensers,
valve holders, high-frequency chokes, and
variable condensers; they are much too
small. Being so small they cannot be
gripped sufficiently well with the fingers,
and are easily damaged if turned too
forcibly with pliers. I would like to suggest
that no terminals should be less than 4 B.A.
(equivalent to about iin. diameter), and
that they should be fitted with nuts at
least 5/16 in. diameter. Regarding the
latter, they should be circular and well
milled, so that
they can easily
be gripped be-
tween the finger
and thumb—that
would avoid
breakages due to
the necessity for
using pliers. The
terminal nuts
would also be

Fig. 3~The con-

denser  should be

lifted with one hand fo
support the screw.
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DesiGNERs SET Us!

fhe Past Three Years.

Some Petty Annoyances Still

Obviate Them '—By FRANK PRESTON, F.R.A.

greatly improved if provided with a
screwdriver cut on their upper surface, as
shown in Fig. 4. This would make it a
simple matter to screw down the nuts
firmly when they were in positions in-
accessible to the hand. A slotted screw-
driver like that shown in Fig. 4 would be
required, but the necessary slot can easily
be made in any ordinary screwdriver with
a small file.
Spring Washers and Locking Nuts

Whilst on thé subject of terminals I am
reminded of the trouble which often arises
with components such as valve holders
when the terminal nuts are being screwed
down. First the terminal moves bodily
and then becomes loose. To tighten it up
again involves the removal of the valve
holder from the set to get a grip on the
lower end of the terminal with a screw-
driver. All this could be avoided if the
makers would fit a spring washer, or better
still, a lock-nut as shown in the sketch
of Figure 5.

Panel Mounting Bushes

It is surprising to find that many
manufacturers make the bushes of panel
mounting components so short that they
can only be fixed on the thinnest of panels.
There is no objection to having bushes
on the long side because the extra length
can always be filled up with one or two
washers. Again, why can’t insulating
washers be supplied with panel mounting
components ? They are often wanted in

of ebonite rod—if a lathe is available.
But most often it is not, so another
method must be adopted. It is illustrated
in Figure 6 and consists of binding a
length of insulating tape round the screwed

LOUD SPEAKER UNIT.

tli]ese days of metal chassis. When in- TEMPLATE.
sulating  washers R 8.—A
. r ig. 8.—A template for
g;i tl;g'q;ll;fig ;‘l:lz CENTRE FOR loudspeaker unit.
easily from a piece DIAL WINDOW.
STRIP OF bush and placing a washer
50 =5 CARD. made of fibre, paxolin or
@« \\\\\\\\\\\\\\l\ml ‘= thin ebonite on ea(:h side
o W of the panel. The holes in both
~ \\\\\ panel and washers must be
@\Q\\\“ large cnough to take the full
N diameter formed by the bush
and insulating tape.
&.S Give Us Templates
= - Very few manufacturers, even
8= HEIGHT among those who are otherwise
= OF CONDENSER blameless, supply templates with
8= —— SPINDLE their components.  These could

Fig. 7.—Centring the dril-
ling holes for slow-motion
dials.

POSITION OF

OPERATING KNOB.

| be made in paper or thin card
and would cost next to nothing,
but they would be appreciated. I
find it very annoying to have to
mount such parts as condenser
drives, loud-speaker units, gramo-
phone motors, etc., without being
givena template. Of course, the
difficulty can be overcome by making
§ our own, but we shouldn’t have to.
In the case of components like
condenser drives the easiest way to
make a template is to hold a piece of
card against the centre and mark off the
various heights with pencil lines as illus-
trated in Figure 7. The card can then be
laid on the panel and the distances
transferred.
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METAL PANEL
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FIXING NUT
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“ INSULATING TAPE
BOUND ROUND BUSH

Fig. 6.—Insula-

ting metal mount-

ing bush from
metal panel.

When dealing with such parts as loud-
speaker wunits and gramophonc motors
where the positions of holes are required
the simplest method is to use a piece of
thin paper. Make a hole to fit over the
projecting spindle and scribble over the
paper with a pencil the region of the holes;
impressions of the holes will bc left on the
paper. By laying the template on the
frct or motor board the centres can
accurately be pricked through (see
Figgre 8).

A few years ago one or two valve
manufacturers used to put a label, giving
the principal characteristics, round the
valve cap. But this system has now been
abandoned, although I don’t know why.
I should like to see it started again, because
it really is very convenient -to have
necessary data ready to hand.

What Manufacturers Ought to Tell Us.

A few of the things which I suggest the
manufacturers ought to tell us in respect
of various components are :—

Tuning Coils : Accurate maximum and
minimum capacities, or at least the ratio,
of maximum to minimum. These figures
would enable us to tell what wavelength
raﬁge could be covered with any particular

coil.

Fized and Variable Resistances : Safe
current carrying capacity ; we should then
know not to overload them.

H.¥. Chokes: Inductance and self-
capacity, so that we could tell at a glance
if suitable for any particular circuit.

L.F. Transformers and L.F. Chokes :
Inductance and impedance of primary
winding at various fre-
quencies and when carry-
ing specified values of
anode current—for pur-
poses of matching. Also
the maximum safe current
carrying capacity.

Power and Pentoda
Valves : Optimum Load,
s0o that we could ac-
curately match them with
a suitable loud-speaker.

Loud-speakers : Impe-
dancc at a frequency of,
say, 300 cycles, to assist in
matching output valves.

H.T. Batteries : Econ-
omic current load; the
battery could then be
chosen according to tia
type of set in use,

3
NN
AEONS

Fig.9.—Alabel
on the valve
base giving .its
characteristics.
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MaxkiNGe A Duar CONE SPEAKER

This Speaker Possesses Merits which will Appeal to the Majority of Cone Experimenters. It
Embraces the Principles of Fixed and Floating Cones, which enable it to handle with

Fidelity the Full Range of. Responses

PRACTICAL WIRELESS

and Volume,

e

URING the past few years, thousands,

probably tens of thousands, of wire-
less enthusiasts have experimented
in the making of cone speakers since the

first introduction of the balanced-armature -

units. One after the other, designs have

’
’

Fig. 1. —Shows completed speaker without
fret front. In use the shoulder piece is used
as a base.

appeared in various publications, and each
claimed some . particular advantage over
its predecessor which would bring it into
the quality class of the moving coil. There
have been the fixed cone, the floating or
free-edge cone, the single and double
diaphragms, the rubber-mounted, the round,
the square, and the oblong. Last of all,
there has come the approved B.B.C. type
of box speaker with its special woollen
packing. Yes, everyone possessed definite
points of value and such improved charac-
teristics that one was certainly intrigued.

With the exception of the latter type,
which, incidentally, seems expeusive to
make, and therefore outside the orbit of
the general experimenter, I have tried them
all, and have achieved varying degrees of
suceess, but I must confess there was never
that pleasant ‘‘ up to expectation * feeling
with the finished job. Whether there was
something radically wrong in actual crafts-
manship, or faults in the materials used—
and. I admit the feasibility of such in both
instances—results did not reach the heights
the originator claimed.

In addition to these I have attempted
numerous experiments of my own. My
latest achievement is the result of a con-
structional error which, when perceived,
caused the usual type of lamentation.
Then, as if in consolation for wasted effort,
I stumbled on a new line of reasoning
which induced me to carry on. I had
aimed high. I desired that deep register
usually obtained by a large fixed cone and
extreme baffle, together with that excellent
and natural response on the upper scale
more successfully produced by the floating
cone arrangement.

D ) G D ) S 1) ) S )N

By T. STEPHENS

The combination of these two requisites
has been accomplished with, I genuinely
believe, better results than any other cone
model yet designed, and now I recline in
my armchair of an evening with a com-
placent smile listening to moving-coil out-
put. In fact I might say for a normal-sized
room it is more pleasing than a moving coil.

Satisfying Test Results
Perhaps there dare a number of experi-
menters who, reading the last paragraph,
will mutter * Bunk,” or “ Bosh,” or some-
thing equally forceful. But wait a moment.
I frankly admit being astonished by the
results obtained. When I hooked up the
speaker leads and switched on, I realized
for the first time what a symphony concert
really was. Those graceful cadences of the
violin and the deep slur of the bass viol
came through clear and balanced. In the
exuberance of
my feelings I
rushed to a
friendly wireless
¢ dealer and
¢  borrowed a P.M.
t  unit, a good one
+  retailed at 50s.
+  without cabinet.
'4" I tested this
"7 until I got the
1+ correct match-
! ing of trans-
: former with
« output valve. I
1'r then  induced
two neighbours,
both keen
speaker experi-
menters, to
spare me an
hour. I accom-
modated them
in an adjoining
room. Neither of them knew exactly
what lay behind such an invitation.
All they were asked to do was to
listen for a period, and select what they

Fig. 2—Sectional

view

showing larger cone cut

ready to accommodate the
smaller cone.

considered the best speaker. Tuning
] various stations in
TRg NS — order to obtain both
Sketch  of music and speech,
small ~ cone I repeatedly
showing chang speakers,
where  the thus affording each
flannelette afair test. They
ring 1is were unanimous
attached in their selec-
(d‘oued tion, which
lines), ~ proved to be the
dual
cone
assem-
bly.And
t his
from a
thre Gi(i

year-o
:’ \\ umt Of
N /-7 a well-
————y———- known

=

make and material which cost less than six-
pence to buy. And having made this asser-
tion, I now provide all the necessary details
of construction so that those not too scep-
tical may try out this assembly. These de-
tails are so simple that experimenters should
find no obstacle in producing a first-rate job.

Details of Construction

First of all, get five pieces of wood ;
rough box wood will do admirably. Cut
four of these so that when joined they will
form a square with an inside measurement
of 18in. Two pieces should be 4in. wide
and two 8in., the latter pair being shaped
s0 as to form 4in..shoulders on which the
fifth piece, 2in. wide and forming the unit
cross-piece, can be attached. Nail or screw
the four pieces together (see Fig. 1). Now
get a piece of thin brown wrapping paper
24in. square. Hold this up to the light
and see that it is free from blemish and
that no cracks or hard folds appear on the
surface. Wet well—but do not soak this
under the water tap—and spread on a
wood table. Place the wood square upon
this face downward. Glue the outer face
of the frame and fold up the paper edges.
A few drawing pins pressed along the top
edge will ensure the paper sticking. Once
the glue is holding firmly, the newly-made
baffle can be placed in front of the fire to
dry. In a very short time it will be found
that the paper has shrunk tight and
when tapped will produce a sound like a
side-drum.

Whilst this baffle is drying the experi-
menter can bec busily employed in the
making of two cones of  different sizes.
I will deal with the larger first ; though I
might add that both may be constructed
of similar paper, preferably medium-weight
lampshade or art, which can be obtained at
any stationer’s for 3d. per sheet.

This cone should measure 15in. across.
When completed, carefully snip with a pair
of scissors 3in. cuts every }in. or so round

the edge. Well

AT glue the inside of

/ V,g the cone up to

/,/ Ul the limit of the

cuts. Now turn

the baffle upside
down once more
and place it on
the table. Take
up the cone, and
after finding the
centre, press
lightly upon the
apex. In doing
this be careful
that the cone is
not bulged. The
{ pressure will cause
the snipped edges
to spread outward
Fig. 4—Sectional view of and flat on the
completed speaker. Toshow brown  paper.
method of altaching the Keep one finger

" cones they have beendrawn on the apex until

out of actual proportion. the glue has set.
(Continued on page 444.)
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Makine A D.C—A.C.
Mains UnNiT

By W. J. DELANEY

ISTENERS who have access to D.C.
mains are fortunate in one respect—
the construction of a mains unit is

a cheap proposition. They are, of course,
extremely unlucky in another respect—
they are unable to increase the voltage of
the mains supply. With A.C. a trans.
former can be used to increase the voltage
to practically any value, so that where the
mains supply is 200 volts, it is possible to
use valves which require an anode voltage
of 500 volts by simply using a suitable
transformer
between the
mains and the
receiver. Un-
fortunately,

FUSE

~ FUSE

PRACTICAL WIRELESS

(Left)— The
panel of the unit,
* showingtheswitch
and terminals.

The Circuit Arrangement
From the circuit shown
at Fig. 3, it will be
scen that the unit contains a L.F. choke,
various by-pass condensers and resistances,
and a double fuse. The latter component
inserts a fuse in each lead from the mains, so
making the unit quite safe. It will be
noticed that there is a terminal marked
EarTtH, and that this is joined to the H.T.
negative terminal through a 2 mfd. con-
denser, This is one of the most essential
points in the unit, as it must be used to
isolate the mains from earth. When the
unit is used, therefore, the earth lead must

431

This illustration
shows how few paris are required

for the D.C. unit.

to the baseboard, and it will be noticed that
this leaves quite a large vacant area. As
mentioned in the opening paragraphs, this
is to accommodate the necessary additional
components when the unit is converted for
A.C. working. Attach the components,
as shown in the wiring diagram, and dril}
the panel. Attach the terminals and on-
off switch, and then screw the panel into
position. Ordinary twin lighting flex must
be used to join the switch to the small fuse
box, and also to join the switch to the
mains. This latter flexible lead must be
chosen 8o that it will reach from the unit to
the requisite mains socket, as there is no
additional external plug-in connection pro-
vided. To keep the flex in its position, a
knot is tied and a small strip of ebonite or
wood screwed to the baseboard across the

be removed from the earth terminal of the | flex. This is the safest way of wiring the
5000 Q2
(15 mA)
' 3 (8-9)=120-150w.
150002 C (8’" '?) l
W 9 (3-4)= 80-100
o 1 V.
= ooz © 2 (%
m
- | (2-3)= 60-80w.
mA’
mep— . Fig. 3.—The complete
QO HT.— circuit diagram of the

the D.C. supply cannot be increased, and,
therefore, it is restricted in its use, and is
rapidly becoming obsolete for commercial
purposes. Those towns and villages which
are at present on the D.C. supply are being
changed as quickly as the work can be
carried out, and the time will come when
there will be no D.C. in the country. Until
that time, however, the listener with D.C.
mains need not go on using H.T. batteries
under the impression that a battery elimi-
nator will become obsolete when the mains
change-over comes. Fig. 1 shows
an A.C. mains unit, and Fig. 2
shows a D.C. unit, and it is quite
obvious that the latter 1s that

receiving set and connected, instcad, to the
earth terminal on this unit. The values of
the resistances have been so chosen that
any D.C. mains having voltages between
200 and 250 may be used, to deliver be-
tween 120 and 150 volts H.T. for power
valves ; 60 to 80 volts for S.G., and detector
valves, and 80 to 100 volts for L.F. valves.
The unit is, therefore, admirably suited for
two- or three-valve sets, employing either
screen grid, or detector and L.F. stages.

Constructing the Unit
There are only six components to attach

part of Fig. 1 which
18 drawn in heavy lines.
The * Alpha”
D.C. unit, des-
cribed in this
article, is, there-
fore, designed in
such a manner that as soon
as your mains are changed

over it will only be necessary to
buy one or two parts and add them
to the present unit to convert it
to an A.C. battery eliminator.
The advantages of such a unit
are obvious.

A.C. mains

in its simplest form.

Fig. 1.—An unit

e C. unit described in
t_o this article.
E

unit, as when it is enclosed in'a box there is
no possibility of shocks due to exposed
plugs or sockets. To wire the remainder
of the unit use good, thick Glazite, only
baring the covering where contact is made.
The Spaghetti resistances have been chosen
to give the voltages previously mentioned
with currents of 4 mA and 3 mA. These are
correct for the average valves, but may be
modified to suit different types of valve by
dividing the anode current into the voltage

1 which has to be dropped.
E HT+
—OHT~
Fig. 2—A - D.C. mains unit.

The first condenser is generally
omitted.
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MAKING A D.C.—A.C. MAINS UNIT

(Continued from page 431.)

PRACTICAL WIRELESS

Wiring Dia-
gram for the
D.C. Mains

Unit.

November 19th, 1932

How to Use the Unit unit. When the correct way round

When wiring is completed, replace |has been found for the plug, it is
the fuses, and insert the plug into a greferable to mark the plug, either
convenient mains socket. Join the | by means of a piece of paper stuck
H.T. terminals to your receiver, and | on, and bearing the word * Top,”
change over the earth lead as men- | for instance, or in some other way to
tioned before, and, for safety’s sake, | ensure that the plug, when it is re-
also put a fairly substantial condenser | moved, will always be replaced the
in the aerial lead. This will remove all | correct way round. The unit will bo
possibility of shorting the mains. | found absolutely trouble-free in use,
Now switch on the mains and then|and we shall describe next week how
the switch on the unit, and the receiver ' to convert it for A.C. working. It is

NEXT WEEK—
The A.C. Conversion
will be -

described

s This photograph
shows the comp[ellj D.C.—A.C. Mains
nit.

should work straight away. Ifnothing | hardly nccessary to add that the unit
happens, reverse the plug in the mains | must be enclosed in 4 box to avoid
socket, as this must be connected up | danger, and this should preferably
s0 that the mains negative lead coin- | be of iron, with an earthing screw

cides with the negative lead of the

attached.

3

| Before You

Depariment of Deceit

When I received a letter from a
Great Western Railway driver, com-
plaining of the way the B.B.C. effects
department brought a train to a
standstill by allowing the engine to
““ puff ” right up to the moment of
its stopping, it occurred to me the
B.B.C. was conducting its effects in
a very similar manner to some
American film producers, who intro-
duce twentieth century appliances
in eighteenth century stories. I
thought this was sufficient reason to
find out what takes place in studio
6D of Broadcasting House. Some
people think the room looks like the
interior of a mausoleum ; to me it
has the appearance of a secondhand
junk shop, gymnasium and operating
theatre combined, in which every
conceivable kind of noise is manu-
factured, from a synthetic kiss to
a cannon’s roar. Every bit of junk
i8 an cssential ingredient for con-
cocting descriptive noises for back-
ground work. In barnstormer days,
when the noise of falling rain was
required, dried peas were turned in
a large drum, but things are modern-
ized in this studio of art; now the
sound is produced by dropping rice
on brown paper. Our old friends
caused a gale by rubbing coarse
sandpaper on wood and blowing a
small siren. Up-to-date methods
demand the shuffling of torn paper
iin a bowler hat when you hear the

Turn Over—

wind in the trees. Just imagine,
that appetizing sizzle of eggs and
bacon being fried is produced by a
well-known brand of fruit salts being
stirred in a glass of water. In
one corner of the room is a wooden
bath which provides all manner of
aquatic sounds, from a storm at sea
to a morning dip. - On its side is
fitted a small rowlock, in which is
placed a small oar for' rowing
scenes, and the climax of illusions
is the scratching of tinfoil with
rubber to represent approaching
footsteps.

Radlo Herrings

An English radio fan, resident in
Norway, has written to me saying
how well the new Scottish Regional
station is received there. He goes on
‘to tell me how radio is used to assist

fishermen during the herring season.

The authorities have fitted aeroplanes
with radio transmitting apparatus,
and instead of the fishing fleet going
out to search for the schools of fish,
the ’planes are employed. When the
herrings are sighted the fact is
“radioed ”” to a land station, which
in turn passes on the directions to
the fleet. In this way, what has in
the past been a very precarious
livelihood, has changed to a most
profitable one and saved thousands
of people from privation. The B.B.C.

broadcasts the price of herrings
from Aberdeen.

regpen

P TS
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OPERATING_THE “ARCUS” TH

“Argus

! ELL and that’s that, now what
am I to do?” I can quite
imagine that this was the remark

of each constructor of the ‘ Argus * Three,
as he contemplated the results of his handi-
work, after following carefully the instruc-
tions given for building the set in last week’s
issue of PracTicAL WiRELEss. Justifiably
proud of his work (after checking over to see
that no errors have been made in wiring, of
course) it is natural that he awaits quite
eagerly the final instructions pointing out
how to join up and operate his set. Well,
here they are :

First of all the valves. Place a Cossor
220 V.S.G. in the valve socket V (the one
just by the aerial and earth terminals).
By the way, I notice that in the list of
components given in PRACTICAL WIRELESS,
dated November 5th, this valve was desig-
nated the 230 V.S.G., but, naturally, you
all apprecxated that this was a small
printer’s error—in any case, just alter it
on your copy straight away. Join the
short flex lead from the top of the screened
grid choke to the top of this metallized
valve, making sure that a good screw
contact results. Next place a Cossor 220
S.G. in the V: socket—that on the right of
;the set just behind the reaction-condenser,
‘and, as before, join your flex lead from the
terminal of the screened-grid choke to the
terminal on the top of this metallized valve.
Finally insert your pentode valve, the
Cossor 230 H.P.T., in the remaining valve
socket. This, of course, is all done with
the set outside its cabinet, for the first test
on the aerial is best carried out in this
semi-experimental manner.

Connecting Up

Join your aerial and earth leads to the
terminals so marked and also your loud-
speaker. Comes now the question of
connecting up the three battery supplies.
First of all take the seven-way battery
cord and connect the L.T.— and L.T.+
spade tags respectively to the negative
(black) and positive (red) terminals of the
two-volt L.T. accumulator. Thén, after
placing the H.T.— plug into the negative
socket of the 120 volt high tension battery
place the remaining plugs in the following
marked socket positions :—

HT. + - .. 60 volts.
HT. +1 e 42 volts.
HT. + 2 117 volts.
HT. + 3 Js oo 120 volts.

The neat appearance of the
Three, when fitted intoithe ¢
Cabinet, is apparent from this illustration.

PRACTICAL WIRELESS

By H. J.

The first plug on
this list supplies
voltage to the
screening grid of
the valve V, the
second plug to the
screening grid of
the valve V2, the
third plug to the
anode of V2, and
the fourth plug to
both the screening
grid and anode of
the pentode valve
' V3. 1 shall have

more to say about
; this voltage quest-
ion later, but the -values suggested. will
be suitable for the initial tests.

For grid bias, ingert the G.B.4 plug
into the correct socket of this battery,
G.B.— 2 into 6 volts negative, and the
plug from the bias potentiometer of the
variable mu screened-grid valve (top left-
hand control facing panel front) into 9 volts
negative. The G.B.—1 plug can be
neglected for the moment as this, only
comes into operation when using -the pick-
up. (By the way, in the November 5th
issue this G.B. battery was designated an
H.T. battery; another small printer’s
error you must correct.)

“Clarion

Tuning In

All is now in readiness for switching on,
80, after setting the wave-change switch to
“ medium *’ so as to tune the 250 to 550
metre waveband, turning the volume-
control knob (top left- hand) as far as
possible in a clockwise direction, and the
reaction control knob (top right-hand) as
far as possible in an anti-clockwise direction,
pull out the filament switch knob (bottom
centre). The set is now *“ alive ”” and by
turning the main tuning knob (larger of
the double centre knobs) you can tune in

our “local”’ station on this waveband.

f there is an excess of volume, with a
possible tendency to overloading, just tone

down this by turning the volume control-

knob in an antl-clockwxse direction. This
will increase the negative bias to the
variable mu valve, and reduce the signal
input to the detector valve.

The smoothness of this control will
immediately impress itself on the
constructor, and there is another
point which must be looked into
with this first station tuned in.
refer to the tone compen-
sator. I spoke about
this in the preceding
articles and now you will
be able to test its effect.
In the carton housing the
original component will
be found complete and
detailed inform-
ation and, ac-
cording to the
numbers, cor-
rection is given
to unequal re-
sponse of loud-

speakers, cut off Three-auarter reat view of the* Argus’s -

Wh.Sch., B.Sc. (Hons),
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due to selective circuits and cut off due to
narrow base note grooves on gramophone
records. The value of the control is soon
made evident when you have tuned in your
station. Just turn the knob to left or
right until the reproduction is to your own
taste. Different settings will be found to
suit best the individual items of speech.
song, light orchestra, band, and so on, and
the effect of the control is most marked.

Adjusting the Controls

Now let me pass on a few remarks with
reference to the controls in general. First
of all the “ganging” of the condenser.
This should be done before attempting any
real searching. Tune in a fairly weak
gtation at about the middle of the dial with
the pre-detector volume control full on.
Then, rotating slightly the “ star ” wheel
on the right of the condenser chassis, move
the larger of the two tuning knobs back-
wards and forwards a few degrees until
this signal is heard at its maximum strength.
Do not touch the *“star” wheel again,
but repeat the process just described with
the small tuning knob in place of the
““star” wheel. This is the knob in front of
the main tuning knob.

Further adjustment should then, strictly
speaking, not be necessary, but I have fgynd
it a good plan to mampulate this front-
knob trimmer when -t g in any par-
ticular station. This will ensure that you
have got the station required at just its
correct setting.

As far as the reaction control is concerned,
the smoothness of working depends upon
the correct adjustment of the voltage
applied to the screening grid of the detector
valve via the tapping H.T. +1. It is
therefore necessary to find this on the set
with the set in use. I recommended earlier
that for a starting point H.T. +1 could

. be about 42 volts, and the set has worked

quite satisfactorily with that value. How-
ever, I advise you to try out a few other
voltages either side of this value, keeping
the screening voltage as low as possibie
consistent with smooth reaction—that is.
no ploppiness or fierceness.

I mentioned in the other issues how the

‘use of the screened-grid valve as a detector

produced a sharper tuning in the detector
circuit, owing to the reduction in damping
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An additional selectivity
control is given by the series aerial con-
denseér situated on the baseboard between

in this circuit,

the aerial and earth terminals. You must
adjust this to suit your own local conditions,
bearing in mind that the smaller the
amount of capacity included (knob turned
in anti-clockwise direction) the greater
the selectivity and the smaller the volume.
This loss of volume, however, is easily
taken care of by the reserve of power in

the set itself. Include as much capacity in

circuit as possible for the best results.

In ertreme cases on the long waves it
may be found desirable to cut this con-
denser out of circuit altogether. Should
this be found necessary, the following little
dodge will be found helpful. Just drill a
small hole in the wooden batten at the back,
and connect a short piece of wire to the
moving-plate terminal of the series aerial
condenser. The aerial lead can then be
connected direct to this if ever required,
and the condenser will automatically be
cut out of circuit, the aerial in this way
passing direct to the aerial coil.

PRACTICAL WIRELESS

Avoiding ¢ Break-through **
When one is situated very close to a

high-powered broadcasting station working-

on the medium waves, there is sometimes a
tendency for a ‘ break-through > at the
Jower end of the tuning scale on the long
waves, If this should by chance occur,
one way of
avoiding it is to
connect a fixed
condenser of
.003 mfd. cap-
acity between
the terminals
marked 4 and
7 on the aerial
coil, In normal
situations, how-
ever, this point
will not arise,
but it is worth
noting. .

I think this
covers most of
the £< hints "
that have oc-
curred to me
while operating

BT e ey

the set, A few slight adjustments in H.T.
and G.B. values may be found necessary—
except for H.T. 41 these are not very
critical—and the amateur is well advised
himsgelf,

before
As a general

to try any small alterations
always switching off, however,
touching any of the plugs.
rule, HT. 42 and H.T.
43 should be as near
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inside the cabinet by accommodating it on
the underside lof the cabinet top. Pieces
of thin aluminium or brass can be bent up
as clips if you do not happen to have any
G.B. battery clips by you, laying the
battery with its sockets facing towards the
back edge somewhat as shown in the
sketch of Fig. 1. Now replace all your
plugs and leads in their correct positions
and all is well.

Using a Pick-up

I have not mentioned anything about
the use of a pick-up. G.B. —lsplug comes
into play here and should be inserted in
three volts negative. Since the screened
grid valve will not handle a large input
signal, I very strongly advise you to use a
volume control in conjunction with your
pick-up. An ordinary potentiometer joined
up as has been shown before in these
columns (for example, on page 321 of the
November B&th issue) will do quite well,
and this will ensure that there is a pleasant
volume level maintained and no risk of
overloading and ° consequent distortion.
The leads are joined to the pick-up terminals
in_the usual manner.

In conclusion let me say that I am sure
readers will be delighted with the results
they obtain with the ‘ Argus” Three.

I am content, therefore, to say that the
set, once the reader has become thoroughly
“at home ” with it, will bring in all the
principal broadcasting stations. I have

heard all the familiar foreign programmes on
Tor oF CABINET

120 volts as possible,
H.T. 4+ of the order of
60 volts, G.B. —1 6to 9
volts, and G.B.— about
9 volts.

Having become thor-
oughly accustomed
to handling the controls
and the ordinary tuning
operations, the reader
can proceed to house the
setin its cabinet. Make a
note on a piece of paper of all the voltages
which on test have been found to give the
best results, and then remove all your
plugs and leads. Now slide the set in from
the back, and house the grid-bias battery

Arranging the grid-bias batlery inside the ’

G.B.LEADS

cabinet.

it at comfortable loud-speaker strength, and
on a large number of the transmissions both
the pre-detector and reaction control have
had to be ““ cut down ”* considerably so that
the volume is not above normal room level,

Round . the World of Wireless

Whiteman’s Band Broadcast from U.S.A.

URING ¢ Birthday Week,” in addition
to the many attractions and sur-
prise items already arranged for the
celebrations of the tenth anniversary of
broadcasting in the British Isles, the B.B.C.
will relay a performance of Paul White-
man’s Band from the United States on
Saturday, November 19th,

Heavy Penalties for Wireless Pirates

IRATES, beware ! Clause 3, Section 1 of
the Wireless Telegraphy Aet (1904)
reads as follows : *“ If any person establishes
a wireless telegraph station without a
licence in that behalf, or installs or works
any apparatus for wireless telegraphy
without a licence in that behalf, he shall
be guilty of a misdemeanour, and be
liable, on conviction ander the Summary
Jurisdiction Acts, to a penalty not exceed-
ing ten pounds, and on conviction on
‘ndictment to a fine not ‘exceeding one
hundred pounds, or to imprisonment, with
or without hard labour, for a term not

exceeding twelve months, and in either case
be liable to forfeit any apparatus for wire-
Jess telegraphy installed or worked without
a licence, but no proceedings shall be taken
against any person under this Act exeept by
order of the Postmaster-General, the Ad-
miralty, the Army Council, or the Board of
Trade.”” Confiscation of apparatus was
recently ordered by the Bench in a recent
case at Wrexham. This law applies to both
transmitting and rcceiving apparatus.

Frankfurt and Leipzig

N October 28th two German high-
power stations were brought into
operation, and simultaneously an exchange
of wavelength was carried out. The
17-kilowatt Frankfurt-am-Main transmitter
now works on 259.3 metres (1,157 kefs),
or immediately below the channel used by
London National. The wavelength of the
Leipzig 75-kilowatt station has been raised
to 389.6 metres (770 kefs), thus placing the
transmission between those from Radio-
Toulouse and Midland Regional.

Continued from
page 426

Falling Off of German Licences

AR from increasing its number of
/ licence holders, during the period
July to September, Germany lost over
42,000 registered listeners. From investi-
gations carried out by the authorities it was
found that over 60 per cent. of these can-
cellations was due to economic conditions,
and only 2 per cent. influenced by dissatis-
faction with the class of programmes broad-
cast. The German listening licence is paid
monthly to the Post Office authorities,
and only a thirty-days’ notice is required.

Milan’s High-Power Transmitter

N October 26th Signor Mussolini
officially inaugurated the recently-
completed 50 kilowatt Milan transmitter,
and from that date the station may be
heard on the air nightly on 331.4 metres.
Although the power at present is only equal
to that of Rome, the plant has been so
designed that its energy can be increased to

1 200 kilowatts.
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CHARGE

Your ACCUMULATOR
FROM THE MAINS

Practical Details of Trickle Charging
from A.C. and D.C. Mains.

By FRANK PRESTON, F.R.A.

F you have any kind of electric light
mains in your house, you have available
a very convenient and cheap means of
keeping your wireless accumulators
in a fully charged state. By making
suitable arrangements you can
control things so that the battery
is charged overnight by the same
amount as thc discharge occurs
during

|

the day.

Needless 7

to say, o

this is the HccomutaroR
ideal \
state

because it

makes for a, long

accumulator

life and over- Fig.1.—The
comes the simple ar-

necessity for
keeping more
than a single
a ccumulator
in  service.
The actual
methods of
charging depend upon whether the supply
is A.C. or D.C,, but in either case the job
is perfectly simple and quite safe, so long
as reagonable care is taken. Moreover,
the apparatus required is not by any means
‘expensive, and the cost of installation will
‘quickly be repaid, not only in £ s. d., but
in convenience and reliability.

rangement
required for
charging ac-
cumulators
from

mains.

H LTI R LLUA L0 0,808

Charging from D.C. Mains

‘When the mains supply is D.C. it is only
necessary to connect the two wires to the
accumulator through a suitable resistance
which serves to regulate the charging
current. The most convenient form of
resistance is an ordinary electric lamp, and
by choosing an appropriate one any desired
charging current can be obtained. The
current which any lamp will pass depends
upon its working voltage and power con-
sumption (in watts), and is found by
dividing the wattage by the voltage. For
instance, a 60 watt 240 volt lamp will
pass a current of 60/240=1 ampere, whilst
a 120 watt lamp will pass  ampere. The
method of connecting the lamp to a con-
venient wall plug or lamp holder is shown
in Fig. 1. It will be seen that a fuse
is inserted in the positive lead as a safe-
guard against shorts. This latter is not
by any means essential, but it does ease
the mind of the nervous. When a fuse is
employed it should have a current rating
of twice that of the lamp, and should be
inserted in the mains lead which is not
earthed. This is generally the positive
one, but the supply company will always
advise on this point.

The method of charging just described is
not an economical one unless the lamp can
be employed for some useful purpose, but
that shown in Fig. 2 overcomes the ques-
tion of cost by making use of a lamp
normally employed for Lighting. The lead

3

from the switch to the lamp is broken and
a short length of wire attached to each side
of the

and socket if there is any likelihood of

their being disconnected.
break. These latter are then
connected to a wall socket into
which the usual doublc plug can be
fitted. Two leads are taken from
the plug to the accumulator. It
will be seen

Rectification of A.C:

When the supply is alternating current
(A.C.) the oharging apparatus is a little
more involved because the voltage must be
reduced to a suitable figure and the current

PESISTANCE t’m hgora‘.”- rectificd. A general idea of the processes
AP g ah 18 linvolved is given by Fig. 4. The A.C,
putoncharge | joads" are conneoted to the primary ter-

Z’ﬁ];mfgﬁ;fli !| minals of a step-di)wn trafnsformer whiﬁh

2 gives secondary voltages of approximately

70 WALL PeLuG i‘thched 0}':' 7, 5, 9 and 11. The secondary output is
OR L AnmP AoLOER AS 10 the | ill” A (., so the appropriate voltage is
REBNIGUS e apglied to the rectifier which converts it to

thod, tllle aCc | D.C. The rectified current is then fed to

cumgeagozr the accumulator through a 2-6 ohm

may o olts’ ‘ ballast ”’ resistance. By the time the

%or .Ko h’ current arrives at the accumulator the

h?thwm tlte voltage has been reduced to about 2.7, 5.4,

' — hg ermvob~ or 8.1 respectively, depending upon the

ages the light w ¢ | transformer tapping employed. These

somewhat dimmed and
the charging current will
be rather less than the
calculated figure. When
the charging current re-
quired is greater than that provided by
any convenient lamp the accumulator can
often be wired in series with some other
electric appliance such as a small fire or
immersion heater, the appliance replacing
the lamp as regulating resistance.

latter voltages are the correct ones for
charging 2, 4 or 6 volt accumulators since
we allow 2.7 volts for every 2-volt cell.
The purpose of the ballast resistance is to

L % Lame

WAL R

Correct Polarity

It is absolutely essential that the positive
terminal of the accumulator should be
connected to the positive mainslead and
the negative to the negative, for if the
accumulator were left wrongly connec-
ted for any length of time it would be |
damaged. There are two simplc ways
of distinguishing the correct polarity,
the first being by noticing the brilliance
of the lamp; it will give a brighter
light when the accumulator is wrongly
connected. If both connections are
tried it is thus usually fairly easy to
recognize thc correct one. Another,
and perhaps more definite test, is
actually to test the mains
leads for polarity. This can be
done by using a leaf of pole-
finding paper, or a specially
made polarity indicator. It can
also be done by dipping the
bared ends of the mains leads
in a tumbler containing water
made slightly acid by the
addition of a few drops of
vinegar. A profusion of
bubbles will be liberated by
the negative wire and very
few from the positive. (Seo
Fig. 3.)

Once the polarity of the
leads has been established,
the wires should be marked
in some way to facilitate
future recognition. It is
also well to mark the plug

Ware
SockET

IRicKLE
Crarcer

INSERTED
HERE

Accunrn Rrors on
CHARGE,

L

Figt 2.—A similar arrangement, but a more economical one,
using the ordinary lamp for current regulation purposes,
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regulate the charging current to a reason-
ably constant value, but it also proves
useful in preventing serious damage should
the accumulator be wrongly connected.

An A.C. Trickle Charger

74
The following instructions Z.__DC .
2 f
T T iass

will enable the

A.C. trickle charger zZr

-

NECATIVE RPOSITIVE

% and connect the second rheostat terminal
= to terminal “L.T.4.” A wire is then
= taken from the ‘‘ —*’ terminal of rectifier §
= . “® 2
= _ to terminal *“ L.T.——.” That com-
BUBELES Z7 | Ac/ouiAareo pletes the wiring and the charger is
Zi L~ parer ready for use. .Before connecting

v

\

Fig. 3.—A simple method of ascertaining the
polarity of D.C. mains.

shown in Fig. 4 to be easily and cheaply
constructed. The components employed
are :
1 Baseboard, 8in. by 6in. by iin.
1 Westinghouse Style L.T.2 Metal
Rectifier.
1 Heayberd Type W.36 Transformer.
1 Lissen 5 ohm Baseboard—Mounting
Rheostat.
2 Belling Lee Type -B Terminals,
marked L.T.4- and L.T.—.
1 Belling Lee Terminal Mount.
1 Wall or Lamp plug with length of

PRACTICAL WIRELESS

Constructional Details

The construction of the charger is

-extremely simple and can be carried out in
less than half an hour.

Mount the trans-
former, rectifier and rheostat on the base:
board and connect the flex to the primary
terminals appropriate to the supply vol-
tage. Take wires from the two secondary
terminals giving the correct voltage for the
accumulator to be charged to the two
rectifier terminals marked ¢ ~.”  These
are the two lower ones, and the marks will

‘be found on the soldering tags held under”

the terminal nuts. It does not matter in
the least which way round these connections
are made because the current at this point
is A.C. Next connect the * 4 *’ terminal
on the rectifier to one terminal on rheostat,

the accumulator and switching on
the mains, the slider of the rheostat shouid
be set to its midway position. It should

never be moved in a clockwise direction

past this point, but it might be turned
anti-clockwise when a reduction in charging
current is required.

General Notes on Trickle Charging

It is fairly obvious that the amount of
current “put into” the accumulator
should be equal to the amount  taken
out ” and, therefore, the charging current
and length of charge will depend entirely
on the consumption of the set. As an
example, we will assume that the set has
three valves, the first an S.G. 215 taking
.15 amp., the second an H.L. 210 taking
.1 amp., and the third a P. 220 taking .2 amp.
The total current consumption will thus be
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achieved by charging for twelve hours’
every other day at .5 amp. or every third
day for eighteen hours at-.5 amp. This
rule applies whether the charger operates
on AC. or D.C.

To be on the safe side it is as well to
charge for a little longer than the calculated
time ; this cannot possibly have any bad
effect, but it does ensure that the accumu-
lator is kept in a fully charged state. Very
little attention is necessary to accumulators
on charge at the low rates under considera-
tion, but there are one or two points  which
should be borne in mind. These can be
stated briefly as follows :—

1. Keep the accumulator on charge
well away from any fabrics or metal
parts, because it is liable to emit a small
amount of fine acid spray as it nears
*“full charge.”

2. Remove or loosen the vent caps
before charging, to allow easy exit of «
gases.

3. Keep naked lights away from ac-
cumulators on charge; the gas given off
is not explosive or dangerous but will

burn.
4. Keep the acid up to the level in.)
dicated on the case by occasionally
adding distilled water—obtainable
cheaply from any chemist.
5. Do not allow terminals to become
corroded, but smear with vaseline once
in a while.
The Cost of Charging

In the case of A.C., the cost of charging'
is absolutely negligible even in districts!
where current is comparatively expensive.!
The actual running expenses will amount'
to a matter of pence per month. With
D.C. the cost will be greater when using
the method shown in Fig. 1, if the lamp'
cannot be used for some purpose or other.|
With current at 6d. a unit the cost works

good twin flex. .45 amp. or, approximately, half an amp. | out at & penny for every three hours on'

The charger charge, al-

will give a = =0+ lowing for,

maxlmun} 0‘6 < 4 a charging

current o o ¥o) s current of

=0 & ' ~ Q) ConmvecT 25 amp.

/ o \_} ACCUMULATOR 414 4 sup.|

Ob 9 (o) = /HERE ply voltage}

,.¢=\ 8 . ~ of240. The'

—— - P = cost will lzle

4 Nb 0 Omd ’ ouTPUT sy -
@& METAL gy ©

) RECTIFIER TERMINALS for lower,

MTO APC G MAINS )4 Fig. 4.—~The circuit arrangement of an A.C. trickle charger. ;::»lllt);al,)gleysi

IANS PLUG 7T paNSFORMER because

.5 amp., but this latter can be reduced to
about .25 amp by 'adjusting the irheostat.
If a maximum charging current of only .25
amp. were required the style L.T.2 rec-
tifier might be replaced by a style L.T.1
without making any other alteration.

If, therefore, the set is used for six hours a
day the current consumed will be about
3 ampere-hours. This could be replaced
by charging for six hours a day at .5 amp.
or for twelve hours a day at .25 amp.
Alternatively, the same result could be

there will then be less voltage drop acrossj
the lamp. If the method shown at Fig. 2:
can be adopted the charging current will be
obtained absolutely gratis, and it is ob-
vious, therefore, that this method should!
be used where possible.

= SIMPLE POINTS ABOUT
i TUNING

‘. (Continued from page 427)

the one sct, more capacity on the variable
condenser has to be given because the
inductance of the coil is less.

One coil, as illustrated in Fig. 1, is unable
to cover both long and medium wavelengths
if coupled to the normal variation of con-
denser capacity. A variable condenser

having a maximum capacity of .0003 micro-
farads will not tune from 200 to 2,000
metres, therefore a coil has to be designed
that will have the ability to cover two
distinct wavelengths.

The Dual-Range coil in Fig. 2, has a
continuous length of winding, it being
arranged to short-circuit a section when on
the medium wavelength of 200 to 550 metres.
A two-point switch is inserted in the
windings, one terminal going to the earth
end of the coil, and the other switch
terminal going to a tapping on the coil.
When the switch is in contact the coil is
used for medium waves, and when the

‘denser in circuit with it;

switch is out of action the whole coil is in
circuit, and the set is on the long wave-
length of 1,000 to 2,000 metres. Reaction
winding is applied to the coil separately, or
it can be arranged as a continuation of the
original winding. The reaction winding has
a .0002 or .0003 maximum variable con-
this is not a
tuning condenser, but serves to vary the
amount of reaction generated by the
detector valve, that is to say, it feeds back
magnified impulses from the plate to the
grid circuit. In Fig. 3 is illustrated a
modern dual-range coil shielded with an
aluminium cover,
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Non-Corroding Battery Clips

DURING the last two years this dodge
has saved me a lot of trouble with

corroded battery connections, also saving

the cost of clips, as these were eaten away

Non-corroding baitery clips can be made
by slipping pieces of lead tubing over
the ends of the clips as shown.
in a few months and needed renewing. I
cut off short lengths of lead-covered bell
wire, took out the wire, leaving a hollow
tube of lead, which I then slipped over the
clips, and pressed into the shape of the
jaws, thus making a clean and trouble-free
job of my H.T. battery—G E. Gorpmve

(Bristol).
An Efficient Earth Tube
l HAVE used an earth of this type for
the last two years, and find it very
satisfactory, as there are no terminals or
connections to become corroded, as with
ordinary earth tubes. I obtained a 3ft.
length of copper tube and blocked up one
end with wood. I also obtained a suitable
length of heavy duty stranded wire (8 to
10 strands), and bared 3ft. of the wire,
opened out the strands, and placed same
into the tube. Some molten lead was next
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An efficient earthing tube.
poured into the tube, and when cold, the
lead had semi-soldered all the strands of
wire, making a solid and efficient earth
tube.—B. Hovauron (Preston).

THAT DODGE OF YOURS!

Bvery reader of “ PRACTICAL WIRE-
LESS ”
dodge which would interest other readers.
Why not pass it on to us? For every item
published on this page we will pay half a
guinea. The latest batch is published below.
Turn that idea of youts to account by sending
it in to wus, addressed o the Editor,
“ PRACTICAL WIRELESS,"” George Newnas,
Ltd., 8-11, Southampton Street, Strand,
W.C.Z. Put your name and nddress on every
item. Please note that every notion sent in
tmust be original. Mark ¢nvelopes ‘ Radio

Wrinkle.”

A Soldering Tip

OST wireless enthusiasts who take a
pride in their work sometimes find

it very annoying when soldering, as the
copper bit is apt to become dirty, making
a neat job almost impossible. I myself

have found it very trying having to clean
the bit frequently by filing the surfaces,
and re-tinning. I have got over this diffi-
culty by filing down the copper bit to a
FILED FeAaT;, BORED
AND TAPFPEDS

Copper BIT

must have originated some little &

A Neat Condenser Switch

SIMPLE knife switch fitted ‘to an
aerial series condenser, as shown in
the sketch, will be found very convenient

CLOSED
A handy switch for cutting out an aerial
series condenser can be arranged as shown.

for a quick change over, when necessary.
Thin strip brass can be used for the switch
clip and lever, while
a small knob, made
from a piece of
ebonite or rubber can

(ki 7emED) MunTZ METAL
SCREWED INTO COPPER HIT
AVOFUED AS SHOWN

flat point, boring and tapping same to
suit a piece of Muntz Metal, about 5-15in.
diameter, which is threaded to suit, and
screwed into the-bit for a distance of
}in. or so. The Muntz Metal is then filed
down to a point to same plane as the
sides of the bit. The accompanying sketch
will make this clear. When this bit is
now ‘‘ tinned ”’ in the same manner as an
ordinary soldering iron bit, there will be
no further fear of making a bad iob, as the
Muntz Metal will retain the tinning in-
definitely. I have been using a bit of this
description for some considerable time with
absolute success,—GEraLD H. CoLHOUN
(Londonderry).

Improvised Adapters

O doubt there are quite a number of
readers who have coil-holders of the
plug-in type on their hands.

A Muntz Metal tip, added toa

soldering iron, facilitates scldering.

be pressed on the
end of the lever.—
C. B. SEexrIoR
(Bristol).

Making Extension Rods

A SPARE lead-in tube makes a couplo

of useful extension rods for short-
wave sets, and adapters. Cut the ebonite
tube to required lengths ; tap a small hole
at each end of the tube, and fit with screws.

eBOMITE TUBE
Method of making extension rods.

1
BRASS ROD

Cut a short length of brass rod, and fit
in one-end of the tube. (The dial of the
variable condenser is fitted to this.) The
other end of the tube iz slipped over
the spindle of the condenser and
tigh‘t;ened up—H. E. WixteR (Liver-
pool).

Two such holders makea very
useful adapter, as shown in
the accompanying diagram.
If three spare holders are
available, the adapter can be
inserted in the loud-speaker
circuit, and when required,
the speaker can be carried
to another room and be
plugged into the remaining
holder, which is, of course,
connected to the speaker
terminals on the receiver.
This adapter cannot be con-
nected the wrong way round,
and it is always out of sight;
being fixed in the most con-
venient place behind the

e lifjig i,
pE ]}w”i! m[

RECEIVER

AErRIAL LEAD

loud-speaker or receiver.—
GEORGE WREN (New Cross).

Useh;l Adapters made from plug-in coil holders.
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A Novel Dial-lighting Device
Y receiver is fitted with two illuminated
disc drives, and I found that the
necessary two bulbs took an appreciable
current from the low-tension accumulator,
so I fixed up the following gadget to enable
one bulb to illuminate the two dials. I
obtained a small block of wood about
2in. long by lin. wide by lin. thick, and
made a saw-cut }in. deep along the middle
of the bottom. A bulb-holder is fixed to
the top of the block, and a reflector cut
out of a piece of tin is bent to a V-shape,
and fitted behind the bulb-holder, with the

REFLECTION
RrerLecrion ro~ . TORISHTHavo
EFT Havo Diat. A L.

Posrrion OF SCREEN

A method of illuminating two condenser dials
with one bulb.

point to the front, as shown in the accom-
panying sketch. The gadget is fixed on top
of the screeen dividing the S.G. and
detector portions of the set by means of
the saw-cut, and may be placed in any
position along the screen. The light from
the bulb can be reflected on to the two dials
by bending the sides of the reflector to the
necessary angle. If a hole is tapped
through the sidc of the block, and a small
bolt screwed through so that it touches the
metal screen, it will hold the gadget firm
when the best position has been found for it,
and a connection can also be taken from
the bolt to one side of the bulb-holder, the
other side of which should be wired to the
filament plus-terminal of the nearest valve-
holder. I think the sketch will make the
idea quite plain.—C. C. Arear (Forest
Gate).
A Handy Inspection Lamp
THIS novel inspection lamp is very
simple to make, and consists of a

small fuse-holder, an ordinary spring
¢
Z
ZonG Z
TESTING %
WIrRes Z

A useful inspecs
tion lamp
attachment.

WD

clothes-peg, and a length of twin flex,
This little device, details of which will be
clear from the sketch, is8 very useful, as it
can be clipped almost anywhere in the
set, and so leaves both hands free to work.—
1. H. FLeTcuER (Malton).
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Electric Drive for Gramo. Turntable
THE accompanying sketch shows a very
cheap and quite effective electric
drive .for a gramo. turntable. A small
fan-type motor, of the induction type

November ~19th,_ 1932

A Non-sag Indoor Aerial

TO make this handy aerial, obtain two
coat-hangers, two springs of the coil

type, a few washers,-and a quantity of wire

suitable for indoor aerials. Start by

for preference (if for A.C. mains), has a | cramping both coat-hangers together and

rubber pulley on its driving
spindle which bears against the
turntable edge. If the turntable
is 12in. diameter and the motor
speed is, say, 1,200 r.p.m., then
this pulley should be 2=.“x 12

1.200
or .78in, diameter., = Actually,
if this is made Zin. it will allow
for a little compression of the
rubber, If a soft rubber
block is fitted behind the
motor, ¢e. clamped between the sup-
porting bracket and the motor, it

Moror

- will' serve a dual purpose of damp-
. ing down vibration and imparting a greater

degree: of flexibility to the - drive. = The
rubber driving pulley may, with advantage,
be slightly tapered so that -the meshing

| pressure of the driving and driven members
may be altered at will. Once this arrange- ¢
' ment has been successfully constructed,

it is amazing how such a
simple device will continue
to function for very long
periods without the slightest (@
attention. If a brush-
type motor is used, it
18 advisable to fit an

RUBBER DRIVING

Oruare Brrcner) al
i d

A’
SFN TVEL ~
HMoToR

TURNTAEULE

Pueeey

A=
=

]

s
i ‘___59/36,4’57'

X Borrom
Bearinc

Adapting fan-type motor for driving a gramo. turntable.

drilling a number of holes through the
flat side of each, as in Fig. 1. Having done
this, remove the hooks from the woodwork,
drilling the hook holes right through

a shade larger. hooks,

Replace the

earthed screen around it

to prevent interference.

—F. Bare (Hands-

worth).

Automatic Lighting for

‘Motor-board

T is general]y' appre-

ciated that most

radio-gram ~ motor-

boards are, by virtue of
the sound-proof lid,

in astate of semi- dark- £ .4, 7o

ness.if the room does not . S 7

happen to be lighted up. This automatic light
is designed to help those battery radio-gram
owners who sometimes scratch a record,
or pernaps let the pick-up fall, through
fumbling with the needles, etc., in the dark,
and yet do not want the trouble of switching
a motor-board light on and off with every
record, always remembering that to keep a
light burning all the time is going to waste
the attendant battery, or the L.T. accumu-
lator, if this is used. It will be seen from
the accompanying sketch how the motor
governors are made to switch the light on
and off, by means of the up-and-down
movement of the governor brake-dise as
the motor starts and stops. The contact
here is made by a slender strip of springy
brass, and if fitted as shown in the diagram
it should be found that the lamp lights

Just as the record finishes playing and the

motor stops, and remains alight until the
next record is started. The spring-brass
holds the contact just long enough for the
needle to be placed on the record. Thus
it will be seen that this simple automatic
light which switches itself off when not in
use will make a battery last for weeks
which would otherwise be spent in a few
hours. A switch is included in the circuit,
of course, to switch off the light when the
radio-gram is finished with altogether.—
F. E. Rocers (Bedminster).

TO HAVE BEEN FIRST MERELY
PROVES ANTIQUITY.
TO HAVE BECOME FIRST SHOWS
PROGRESS !

Fig. 3,—Handy indoor aerial using supports made fron.

coat-hangers.

pushing them through for the shanks
to protrude far enough for a couple of
washers and a spring to be put on each.
Rivet the end of each shank enough to
hold the springs and washers on, as shown
in Fig. 2.  Complete the job by threading
the aerial wire backwards and forwards
through the holes in each hanger, leaving
enough at the starting or finishing end to
lead down to set, as indicated in Fig. 3.—
L. A. Cooke (Hereford).

MOTOR BoARO
LIGHT O

7,

(¥

Tt
WIRE CLAMPED UNDER

ANY CONVENIANT NUT
O~ MOTOR

et

ACCUMULATOR
OR BATTERY
FITTEDANYIWHERE

ConVENIANT

SwiTcH

GOVERNCARS
<’

-3 5
Segie BrASS
ONTRCT
Using a gramophone governor gear for
automatically switching a motor-board
light on or of.
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Yorkshite owner’s_tribute
to efliciency ofjthe

Cossor Melody Maker

e )

‘DONCASTER
st Ocrober, 1932
Dear Sirs,

**I cannot say how pleased I am.
with the perforinance of your Model
335—range, volume, tone, selectivity
are all that can be desired. Rome,
Radio Paris, Berlin and stations
‘all round the dial come in at
ﬁll loud speaker strength. 1

ve had more expensive radio but
™y 335 is the best I have had yet.
Without doube itis the finest value
for money radio on the market."

Yours truly,
Signedee

“The original of the above letter
wng'ube inspected at our Head
O ¢ Cossor House, High-
&ury Grove, London, N.s.

SCREENED GRID
CIRCUIT

ALL-METAL
CHASSIS

SELF-CONTAINED
LOUD SPEAKER

“Stations all round the dial...
at full loudspeaker strength”

- F—

-l— W_mm,_.,.

Y every post, from all over the country, we receive
letters like this—definite proof of the outstanding
performance of the Cossor Melody Maker. ' This

remarkable receiver is definitely to-day’s greatest value
in Screened Grid Radio—it is right up-to-date in
design, it uses Cossor Variable-Mu Screened Grid-
Valves, individually Shielded-Coils, All-Metal chassis,
etc., etc. Send at once for a free Constructional Chart

£9.15.0

« which tells you how to save money by assembling the
e Cossor Melody Maker at_home—no wireless knowledge
o _1\ 3 is necessary—please use the coupon.
%, Q8
Ve .'Q)\\
o, O s
S,’ @, “Op N
O % xS
"06 "% < \\ . :
0//0"0,- 470/ \\
%, % %, %0 0N .
e % g U
e ‘o % 00\\ 1 :
Ly, g MELODY MAKER
- B, 0 0‘,,, PPN
& » . ¥ o,
‘3&_‘ q"o 8 Qf; < &66 S
. Ar,b;éz‘ 6')‘%0« (,9‘\\
AN K "q%"f% "q,;.) \\ -BATIERY MODEL 334 ALL-ELECTRIC MODEL 336
'ﬁ;{/ d’(y 00/0“0 \ Kit_of Parts, similar to Bacterv K& of Pasts, similar to All
., () (o) :(o\ Model 335 except that no loud Electric Model 337 except that no
. Qj 4‘7 \ speaker is supplied. Handsomely loud speakerissupplied. Handsomely
%, d"é o 2 %,y fnished cabinct 9 in. bigh, 134in.  Giothed cobinee 10} in. high. 174 in.
3 % w - in.
Q(a' - L “Ql. Q, N\ deep.  Price Eb . , . 6 dec;tan Pri':e
%,

Xy Hire Purchase Terms $ 14/- deposit

%
%
5 and 9 mowhly payments of . yal-

Hire Purchase Terms: 19/6 deposic
and 1o monthly paymenss of 19/6.

BATTERY
MODEL 335

with Se-Contained Loud Speaker

Kit of Parts includes Cossor 220
V.S.G. Variable - Mu Metallised
Screened Grid, Cossor 210 H.L.
Metallised Detector and Cossor 220P.
OQOutputValves ; Individually Shielded
Coils, Cossor L.F. Transformer: All-
Metal Chassis and all parts for as-
sembling the Receiver as illustrated 3
handsomely finished cabinet 18! in.
high, 13} in. wide, 10} in. deep and
10 in. Balanced - Armature Loud
Speaker with rear adjustment. Pro-
vision is made for fitting Gramophone
Pick-up Socket and Plug. Price

£7.17.6

Hive Purchase Terms: 17/6 deposit
and 9 monthly payments of 17/6

ALL s ELECTRIC
MODEL 337

with Self-Contained Loud Speaker

Kit of Parts includes Cossor
M.V.8.G. Variable - Mu Metallised
Screened Grid, Cossor 41 M. H.
Metallised Detector, Cossor 41 M.P.
Qutput and Cossor_ 442 B.U. Recti-
fier Valves; Individually - Shielded
Coils ; Cossot L.F. Transformer ; All-
Metal Chassis ; Cossor Mains Trans-
former and all patts necessary for
assembly. Handsomely finished cabi-
net 18} in. x 174 in. x 10 in., Balanced-
Armature Loud Speaker with rear
adjustment. Provision for fitting
Gramophone Pick-up Plug and Jack:
Price

£1.45.0

Hire Purchase Terms: 25§)- deposiL
and 1Y monthly payments of z21/-.

All-Electric Models for A.C.
Mains only. 200 eo 250 volts
(adjustable). 40-100 cycles.

Prices do not apply in L F.S:

A. C. COSSOR L:d., Highbury'
Grove, Loidon, N.5. pote at
Birmingham, Bristol,” Glasgow,
Leeds,  Liverpool, Marchester,
Newcastle, Shefficld, Belfast and’
Dublin, i 1593
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/ ecelvers

We shall be glad to
advise readers re-

garding purchase
'§ of complete sets.

HIS is a battery-operated three-valve
receiver employintg a circuit which
is” now practically standard for

three-valvers—namely, screen-grid, detector
and pentode. The employment of three
valves in this manner is, however, the only
part of this interesting receiver which is
what might be termed ¢ standard.”
have no hesitation in saying that this is
one of the most ingenious and efficient self-
coutained thrce-valve sets which we have
yet had the pleasure of examining.  First
of all, the cabinet. This is of the clock, or
domed type, with a loud-speaker gnlle at
the upper section. This cut-out has been
designed from the point of view of harmony
with the outline of the cabinet, and not
just simply a hole cut in the front to
accommodate the dlaphragm of the loud-
speaker. This point is one which could be
attended to in many commercial receivers,
where the manufacturers seem to think it
is necessary to cut a hole of the same size
as the loud-speaker. This results in a
perfectly circuit opening which it is
extremely difficult to camouflage, no
matter what pattern is fretted in the
opening, and many a good cabinet design
is spoilt by this. - In the Lissenola, however,
the opening is beautifully balzmced to the
cabinet, and the silk material covering this
cut-out matches perfectly the walnut
front: The ed;,es of the fret are dark
tinted, and again this shows careful atten-
tion to detail, as it helps to match up the
‘black escutcheon ‘sarroundirig the opening

CALIBRATION CHART OFf SKET
E =TTy oml.‘ns:;rmcs 1
S oA e e e
== N
= I
and their i
oo
T |
The New Lissen Three-valve =
Battery-operated Receiver i
E ) 1 |
3 200t 1
for the tuning scale and avoid that look of T
We oddness which would be present with black
tuning controls and the remaining golden | The Receiver complete with

Note'the attrdctive lines of the New Lissen Receiver

PRACTICAL WIRELESS

tint of the entire cabinet. The appearance
of the cabinet, therefore, justifies its
inclusion in any room, and 'it would har-
monise with practically any furniture, and
would take its place as part of the furnishing
instead of having the appearance of a
piece of electrical apparatus.

The back of the cabinet is open for two-
thirds of its length and the appearance of
the receiver proper is one of the first points
upon which we must comment. At a
first glance one would be justified-in think-
ing that this was an “ all-electric ” receiver,
as it is of the metal-chassis pattern, and
the only components exposed to view are
the tuning coils, each of which is screened.
Not even the tuning condenser is visible,
and small bakelite insets are provided for
loud-speaker, pick-up and aerial plugs.
The pig-tail for the screen-grid valve is
metal-sheathed, and the valve-holders are
sub-baseboard mounted, leaving simply
a disc of bakelite exposed to view.

The Circuit Arrangement

- Removal of “the” back aluminium plate
revealed the working parts of the receiver,
and here further evidence of the excellence
of the design was forthcoming, For

i tumng purposes " a~ substantial~ dual-gang

tuning- condenser, with'die-cast frame-

work, is employed, and this is provided
with trimmers to both sections, one being-

of the small mica type, and the other
separate small vernier operated by a
concentric knob on the panel front,
The leads are all bunched and
tied, in the manner of the mains
receivers, and there are no points
here which we can criticise,
Tuned grid -coupling is employed
for the detector valve, and trans-
former coupling for the L.F. stage.
The transformer primary-is con-
nected direct in the anode circuit
of the detector valve, following
an H.F. choke. The reaction
control “ is perhaps the most
interesting- part- of the - circuit,
as this performs a dual function.
An “ordinary bakelite-dielectric
reaction condenser is mounted on
a plate, and coupled to the moving
““plates is a flexible brass arm. As
the . plates are rotated this armn
travels in an are over a wire-
wound resistance which is wired
into the circuit in such a manner
that it reduces the filament voltage
of the screen-grid valve. At zero, or

November 19th, 1932

Valves, Baiteries, Accumulator,
and Balanced Armature Loud- =
speaker, costs £8-17-6 .

in other words, with no reaction, the H.F.
valve is also at its lowest working point,
and this reaction control is, therefore, a
real volume control in that it reduces the
overall sensitivity of the receiver to its
lowest value when in one position, and as
the control is rotated towards its maximum
position, the actual signal pick up is in-
creased at the beginning of the receiver,
and, at the same time, the regeneration of
the detector valve is employed The value
of this will be fully appreciated when
employing the receiver for distant reception.
To avoid risks of instability due to L.F.
oscillation, a resistance is joined between the
grid of the pentode valve and the L.F.
transformer. The wave-change switch
performs the dual function of on and off
switch as well as to change from short to
long waves, and this is a most substantial
affair mounted on a plate 3ins. by 2ins.,
with splendid wiping contacts and a most
definite p081t10n,1ng devme conmstﬂlc' of a
steel ball and a plate with radial “holes.
This device is so strong and certain in its
action that it is almost impossible to turn
the spindle by hand_unless the knob is
attached. Thele is only one other pomt
which can be mentioned beforé passing on

-to the performanoe of the; receiver, and

that is the tuning scale. This is engraved
in actual wavelengths (in metres), and is
divided into bands of 25 metres on the
normal waves, and into sections of 1,000
metres on the long waves. The dial ig
black with white markings, and we have
found that this is a most satisfactory type
of dial, adding greatly to the ease of tuning.

Performance 4

The quality of the reproduction is
excellent, as would be expected from  the
heavy balanced armature type of . loud-
speaker which is fitted, The actual tests
were carried out within a few miles of
Brookmans Park; and various expedients
were adopted in order to really put this
set through its paces. We will not, there-
fore, discuss the recepfion of the London
stations' as these are obviously easily
received, and with a Pentode output,
would be more than sufficient for -the
average room. The first test was made on
a Sunday morning, using the Radio-Paris
gramophone transmissions which are now
so popular, The tuning dial was set to the

(Continucd on page 462.)
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TELS TELORNOR

An illuminated Disc Drive embodied into

an unusually handsome silver oxidised
tch plate, lete with artistically

grouped Volume, Tuning, On-Off, and

Push-Pull controls . . - . . 7/6

TELSEN
DRUM
DRIVE

f Embodies num-

erous refine-

ments, includ.
ing cord drive
and rocking
stator trimmer.

An extra scale,

graduated for

wavelength
tuning, is sup-
plied free of

charge - 8/6

ILLUMINATED
; DISC DRIVE.

Fitted with hand-
some silver oxi-
dised escutcheon
plate and  incor-
porating an im-
proved movement,
makin for
delightfully easy
tuninge + & 3/0

TELSEN RADIO

~ PRACTICAL WIRELESS

TELSEN

The Telsen

LOGARITHMIC CONDENSER
Logarithmic Variable

Condenser is a component whose
precision, allied to its sturdy con-
struction, ensures years of faithful
service, The sturdy frame is braced
by three solid pillars, and the vanes
clamped at three --oints, making dis-
tortion impossible. The rotor is also
built into a rigid unit and the vanes
held at both ends, generous bearings
preventing backlash or endplay.

Cap. .00025 ...
Cap. .00035 ..

Cap. .0005 ... s ...
Cap. .0005 (left-hand move+

ment with trimmer)

ve S/-

Cap. .0005 (right-hand move=
ase x5 Sl

ment with trimmer)

a

COMPONENTS ARE 100’ BRITISH

TELSEN DRUM DRIVE AND
CONDENSER ASSEMBLY.,

A complete drum drive and ganged cone
densers .tuning wunit, with a handsome
escutcheon finished in oxidised silver. An
extra scale (marked in wavelengths) is
suppliedfree o+ - . i « « 1%9/6

TELSEN SMALL
FRICTION DISC
DRIVE.

A low ﬁriced disc drive {.
for auxiliary controls. It ;.
is extremely robust and
may be used for main
tuning condensers where
considerations of space
make it desirable ;' 2/6

TELSEN SLOW
MOTION DIAL,

(Black or Brown
Bakelite)

Made with a gear
ratio of 8-1, the
disc " being grad-
uated from 0-100
in both directions.
S\.lpplied complete
wich  instructions
for mounting on

panels up to
3/16 thick . 2/~

ANNOUNCEMENT OF THE TELSEN ELEGTRIC CO., LTD., ASTON, BIRMINGHAM
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PracticAL Tips oN OPERATING
MaAINs SETS:

Receiver,

How to Get the Best From a Mains-operated
and Some Hints—by DETECTOR

I -

4

| - | ) - )

ITH: the
acquisi-

tion of a

set worked entirely,
or in part, from the
A.C. mains, there
are several points
likely to crop up
that will puzzle the
owner who hitherto
has been used to

a

a set deriving its power solely from

batteries or . accumulators. The chief
difference between a mains valve and
a battery operated
one is that the
valve_ filament is

' FE©
usually heated by B
a separate heating
circuit comprising  (@{0 V 0)€

a spiral of high- o
resistance wire sur-
rounding the elec- §,
trode, which takes
the place of the * 3
filament proper in a battery valve.
The electrode that does duty as the filament
in the mains valve is now known as the
cathode, and is not in direct connection
with the source of current supply at all.
It receives its heat from the heater coil and
the valve is consequently known as an in-
directly heated ome. In certain output
valves the filaments of cathodes are in
direct circuit with the heating source of
current, but this only occurs in valves
designed for the output side of the receiver.
When making a set for all-mains use, or
when converting a battery set into one of
the latter type, it is often more profitable
to purchase a mains unit complete. There
are several makes regularly advertised in
the pages of PracricaL WiRELESS and un-
less you build one like that described in our

columns a few weeks back, it is safer to .

rely on the superior knowledge of ‘the
makers’ of mains units, As you are already
connected up to the mains, it is very un-
likely that you will make another babter_y
set, so that in purchasing yopr mains unit
it is desirable that.tappings be provided
on the transformer for connection to the
hecating circuit of all-mains valves. By
choosing a unit of this type you can still
use your battery set and
valves until their life is over,
and when you make a com-
pletely all-mains set, you
have not to go to the addi-
tional expense of a special
transformer for obtaining the
filament current.

Flash-Lamp Bulbs
as Tell-Tales

If - you do this
there will be no
need to touch the G
terminals of the
filament tappings,
of which there are
sometimes two,
and sometimes
three. You can,
however, use the

r3
Fig, 1 (a).—The best method

70 PLATE OF LAST
Varve

stronger  heater

two outside terminals to light up small flash-
lamp bulbs to act as tell-tales or illumi-
nants for the inside of your set, or for

. F
) O,

o o
oov20° °°V3°°
o o
) O,

F

the tuning dials. You will find that if you
connect up only one bulh to these terminals
it will quickly burn out, owing to the high
voltage given when only a small load is
taken, so that unless you use a small re-
sistor in circuit you will have sufficient low
voltage A.C. to light about four ordinary
3.5 flash-lamp bulbs. If you arrange one or

two of these behind the speaker fret they
. will serve as a tel]-ta:Ie for when the set 1s
_switched on, and also give a very effective

and pleasing. appearance to 'the ‘speaker
front. One could also be used to light up
Wthe‘grg_.mophoge‘sectien if you own a radio-
gram, and to assist you in_changing needles,
and in placing the needle in the correct
groove on the record. !

A small bulb of this: sort could also be
used, if you' are only working & two valve
set, from the mains; in place of a resistance.
Most filament transformers are rated at

-4 volts 4 amps., this being a’good all-round

figure for a three or four valve set. When
working a two valver, however, the trans-
former tends to supply more current than
the valved are taking, with the result that
the voltage rises and there is a danger of con-
siderably shortening the life of your valves
through over-running them even though the

ELIMINATOR

70 PLATE OF /ST
VaLve.

of wiring mains valves to avoid voltage

differences, and (b) a bad method of wiring.

filaments give
slightly more lati-
tude in this direc-
tion than battery
valves. A small
resistor of about
4 ohms placed
across the secon-
dary of the trans-
former will re-
medy this, but as
this will consume
cwrrent in  any
case, it is as well
to utilise the spare
current with a
flash-lamp : bulb,
and have the ad-
vantage of its illu-
mination. The
resistor or a 3.5-
bulb should be
connected across
the two outside
terminals of the transformer, this giving
about 4 volts, but if you use a 1.5 or
2 volt bulb, this should be put across the
centre terminal and either of the outside
ones.

=

. FILAMENT
TRANSFORMER
‘&

o b

Preventing Voltage Drop in Leads

" If, however, you are using your mains
unit to drive a four or more valve set, it may
be that the current given by the trans-
former js barely sufficient to work the valve
filaments at their best temperature. In
I this case it is in your interest to prevent
any loss of current in any way you can, and
the best way to do, this is to use heavy
gauge wire to eonnect up the A.C. valve
heater circuit. As a general rule, ordinary
lighting flex is used, twisted as supplied,
but choose a heavy grade of this wire when
buying. - It is a good plan to still further
‘prevent voltage drop with long leads, to
wire each valve separately to the filament
,transformer terminals. Reference to Fig. 1
will make this clear, it being evident that
-in (a) every valve will receive the same
voltage, whereas in (b) the more usual way
of wiring, the last valve away from the
transformer is often worked at a much re-

duced voltage. As this is usually a screened-
grid or H.F.valve,both
quality and volume
suffer, and a greatim-
provement is notice-
ble by workihgasin(a).
! " Sometimes it is felt
that the voltage on
the anodes of your
valves would be better
if somewhat higher in
~value, but if your
eliminator is going
“all-out” it is diffi-
cult to see how this
may be brought about.
You could use a dry
H.T. battery, used se-

' 2MrFp. Cono .

'Fig. 2—A simple method of fitting

an external decoupling circuil.

parately across, say,
the first H.F. valve or
(Continued on page 444.)
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" Build the Meteor S.G.3 and you are
guaranteed at least thirty stations, many

users get as many as sixty to one hundred.
The design was based on the famous S.T.300
circuit and gives huge volume on home and
In addition you have the
fascination of receiving ultra-short wave of
stations from all over the World.

foreign stations.

HUN-

DREDS OF MARVELLOUS TESTI-
MONIALS ALREADY RECEIVED.

METEOR S.G.3 MODEL ‘A’
Complete Kit with set of three Mullard
Valves and full instructions with beaatifal
wnlnul cabmel ﬁlled w:lh new type

coil superb

veproduction. - £8 17 - 6

Qr 12 monthly payments of17/-

METEOR S.G.3 MODEL ‘B’
Complete Kit of Parts with set of three
Mullard Valves (metallised Screened Grid,
Detector & Power) with full instructions.

£5-7-6

Or 10 monthly payments of 12/6

METEOR
5.G.3 KIT

Complete Kit of Parts
with full instructions,

£3-15-3

Or 9 monthly payments
9/9.

- RADIO

OBTAINABLE
FROM ALL
LEADING .
RADIO
DEALERS

Complete Kit and
Valves as above with
beautiful walnut
cabinet fitted with new
type of moving-coil
speaker.

£6-17-6

Or by 10 monthly
payments of 16/,
50 S ey oo 9 O ' O D e Y O D o S Y S S

~

1 COUPON

1 To READY RADIO LTD. (Book Dept.), Eastnor Honse, Blackbeath, §.E.3,

i l’le\se send me iree capy of the Meteor 8.G.3 and 303 Book containing

l plans and how {o boiid thess two
wonderlnl sets, Also tell me about your REGISTERED USERS’SCHEME.

M I enclose 1{d. stamp to cOver postage.

= INDIIC it 00 0ep 00 210000 a0 40 80 5 5 n8 4 e e 2 s s h 0 A ek e e s oo Nt N e e

= T TS S R S R R e -

o mros tmaaes bahBerroresstayans nsonsan
= < - Prun W 9
/4 (R W S v o o ol

|METEOR 5.G.3

303 MODEL ‘A*

BUILT IN 20 MINUTES

‘303’ KIT

Completc Kit of Parts
with full instructions.

4’7’3

Deposit of 9/6 and 5
monthly 8/ayInents of

303" Model ‘B’

Complete Kit of parts
with set of 3 Mullard
Valves, with full in-
structions.

£3-10-0

or 7 monthly pay«
ent: of 11/9,

The simplest Detector-2 L.F. Set ever
designed. Gives superb moving coil
reproduction and an excellent choice
of home and foreign programmes. In-
corporates wonderfully efficient -dual
range coil fitted with the unique
four -in-one - control On-Off, Wave-
change, and Volume

Control all operated by one knob.

Selectivity

READYRADI

Announcement of Ready Radxo Ltd., Eastnor Housey Blackheath;-S.E.3.
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Practical Tips on Operating Mains Sets
(Continued from page 442.)

the detector; but an even better plan, if
you use automatic grid bias, is to abandnn
this and substitute an ordinary dry grid-bias
battery. The current taken from such a
battery i3 so small as to make the cost of
replacing this at intervals negligible, wherc-
as automatic bias often takes quite a drain
from the eliminator, and by throwing this
overboard an appreciable rise in H.T.
voltage can be gained. Any tendency to
instability may be cured by the substitu-
tion of a grid battery.

Fitting a Mains Unit

When fitting a mains unit to your
existing set it often haﬁ)pens that the unit
has a tapping or two short
of the number of H.T. PICK-UP
terminals on your set. You
can try bunching two of
them together, so long as
you bunch those supplying
the same type of valve.
That is, two L.T.
valves could be run off ;
the same tapping ; and sometimes the
anodes of the screened-grid valve and
of the pentode can be coupled together
without any ill effects. On the other

PRACTICAL WIRELESS

ideal for taking a tapping to the first
L.F. valve. In this connection it is advis-
able before purchasing a mains unit to
choose one of the right capacity for your
set. Ome giving too large an output will
put you to unnecessary first cost, and will
probably run your valves at a voltage too
high to be desirable. Ask the dealer the
output of the mains unit in milliamps,
and find out from the valve boxes the
consumption of H.T., also in milliamps,
that your valves take. The sum of these

will be the approximate H.T. consumption
of your set, and if you allow from ten to
twenty per cent. * safety factor ** over this
as the output of your mains unit, you will

850,000 OHM 1/01j .CONTROL

4%y, .

band, any attempt at joining valves =

together in this way may set up 70 GrID

serious * motor-boating,” and the OF ‘}

only way out is to take two leads from DETECTOR. 4
G.B.BATTERY

one tapping on the eliminator, and
decouple one or both in the manner
shown. The caleulation of the correct
resistance to be used for a definite
voltage drop could be given, but this is
rather involved, and it is more practical
to say that a suitable value lies hetween
20,000 and 50,000 ohms. The larger value
resistance should be used for a detector
tapping or for the control grid of an 8.G.
valve, but the smaller value would be

Fig. 3.—The method of connecting a pick-up
and biasing batlery o a mains sel, which
has not been provided for gramophone re~

production.

not go far wrong.. If, however, you are
contemplating going in for a larger set
in the near future you may use a large
unit with safety, providing you insert
fairly heavy wire-wound resistances in

November 19th, 1932

series with some of the H.T. leads. If
you are troubled with “ motor-boating ”
m your set you may feel the need for de-
coupling, without the snag of reduced
voltage that always follows to some extent
when decoupling is resorted to. A good
L.F. choke connected in series with a H.T.
tapping often gives the advantages of de-
%qupgx;g without the voltage drop. (See
ig. 2.

Using a Pick-up

A good many of the older all-mains
commercial receivers were not fitted with
an arrangement for inserting a pick-up,
and the question is often asked as to the
best way of doing this. One of the best
ways is depicted in Fig. 3, it being only
necessary to procure a small grid-bias
battery of about 4.5 volts and a 50,000 chm
potentiometer or volume control. The
positive end of the grid battery may be
taken direct to the cathode of the detector ;
but as this is invariably connected to earth,
the grid battery may be taken to earth
also if shorter wiring results by so doing.
If the set is constructed on the chassis
system, even shorter wiring may be achieved
by connecting the grid battery to the
nearest terminal on the aluminium chassis.
Finally, take care that as much ““ hum * is
eliminated as possible. You will always
get a certain amount of this witha mains
set, but by carefully placing the mains’
leads, or even shielding them with metal
sheathing, muech of it may be cut out.
Remember that while a good earth connec-
tion is always desirable in any set, it is
doubly s0 in a mains set, as a lot of humming
troubles can be traced to poor earths.

It is, in fact, advisable always to screen
the pick-up leads with metal sheathed
leads, as the grid lead is the most common
cause of induced hum, in both battery and
mains receivers.

(To get the centre,simply measure 13in. from
two or more sides of the frame and mark
lightly with a pencil. When the cone is
fully flattened the edges should touch this
line.) Any type of cutting instrument,
such as a razor blade, can be employed in
removing the circle of brown paper from
the front of the cone. With this done, you
have a completed single-cone speaker
similar to those introduced last season.

Assembling the Cone

Now I come to the more intriguing part
of the scheme. Measure the outside of the
cone and mark the halfway distance. With
a compass, or & pencil and string, draw a
circle round the cone level with this mark,
and then cut along this line with scissors.
When this has been done it will be found
that the half cone remaining on the baffle
measures 7in. across. It is also ready to
receive its companion. The smaller cone
previously mentioned must now be made.
It should be of reasonably good depth and
have a base measurement of 8in. When
completed, draw a circle round the lower
edge lin. in and on the outside. Now take
a piece of used (washed) flannelette suf-
ficiently large to cut an 8in. circle, which
should again be cut lin. smaller, so that
you have a lin. ring with a 7in. inside
1neasurement. Glue the inner edge of this
to a depth of }in. and place over the cone
along the line marked. It-will then hang
like a cape, the bottom touching the edge
of the cone.

Once again the glue pot. is in demand.

I MAKING A DUAL
| CONE SPEAKER |

(Continued from page 430)_.. :
netak

Glue the outer side of this ring to a depth
of }in. What-follows needs care because
accuracy is essential to obtain best results.
Take up the cone and pass it, apex first,
through the baffle until the glued flannelette
comes in contact with the inner edge of
the larger cone. Steady pressure with one
finger against the inner side of the apex
should ensure exact fitting. See that the
ring grips evenly and without pullor crease.
When this is done you will find that the
unglued portion of flannelette separates the
two cones and that the smaller is perfectly
floated.

Finishing Touches

The unit may now be scréewed to the fifth
piece of wood and attached-to the shoulders
at the back of the frame. Care should be
taken to see that the rod is in direct line
with the centre of the apex, and that the
,adjusting nuts so hold the cone that full
and unrestricted movement is permissible.
The very, lightest of cone washers should
be used, and between’ these and'the cone
small rings of flannelette can be inserted,
thus avoiding any possible cause of rattle
later. A very light dope such as turps

and paint of a consistency hardly thicker
than the neat spirit can be used to kill the
colour of the cones and paper baffle; but
better still, if you desire to complete the

" job in a workmanlike manner, fit a fretwork

front. This, however, should be raised off
the front }in. by the use of rubber stoppers.

In practice I find such an arrangement of
two cones cures that general annoyance of
rattle and false boom. The smaller cone
carries the high notes and the larger portion
with its baffle carries the low ones. The
flannelette suspension apparently absorbing
unwanted resonance, it is difficult to over-
load the speaker. In addition to such obvipus
advantages, clarity and balance of response
is extremely good, whilst more than usual
volume is obtainable, presumably as the
larger cone, extending as it does beyond the
limit of the smaller, does duty in a double
capacity.

NEXT WEEK'!

THE
“WORLD-WIDE
THREE >

SPECIALLY DESIGNED
FOR . SHORT - WAVES

e

Cavevan s
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MICA CONDENSERS
AND GRID LEAKS

MAKE ALL THE DIFFERENCF TO YOUR SET /

TELSEN
MICA CONDENSERS

Represent an important
advance in technique
resulting in the virtual
elimination of H.F.
losses, even in the larger
sizes. Enclosed in a very
attractive moulded case,
adaptable to flat and verti-
cal mounting, Grid leak
clips (which may be
mounted in series or in
shunt) are supplied free
with the smaller capacities.
Made in capacities of from
0001 to .002 mfd. . . 1/-
Also 006 mfd. . . . 173

5

OLLOWING on the recent discovery
that no less than 989, of *Kit * Sets
and home constructor receivers are
‘down’ in efficiency through faulty
Grid Leaks and Mica Condensers,
Telsen Radio Engineers set to work to

discover the cause of, and provide a remedy for,
this rapid deterioration and consequent loss of
efficiency. Their tests embraced every known
make of these components in conjunction with
every type of receiver and it is as a direct result
of their successful investigation that the new
Telsen Mica Condensers and Grid Leaks were
introduced. They have been designed on en-
tirely new lines, being made to a standard and
not to a size, overcoming the numerous faults
disclosed by the investigation and embodying
the principles formulated to prevent deteriora-
tion. They give lasting efficiency.

IT'S THE '‘LASTING EFFICIENC

TELSEN
GRID LEAKS
This new type, of improved
efficiency, is absolutely
silent and practically un-~
breakable, the resistance
being unaffected by the
application of different
voltages. They are guaran~
teed to be completely
non-inductive and to pro-~
duce no capacity effects.

Made in capacities of from
5to } megohms. . .1/

HAT COUNTS

ANNOUNCEMENT OF THE TELSEN ELECTRIC CO. LTD. ASTON, BIRMINGHAM
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Fig. 1.—
A cireuit
showing
the verifi-
cation of
ms
Law.

.| 6 volls
m

AVE you ever carefully collected
together all the parts for a new
receiver, equally carefully as-

sembled them according to plan, and then
when you have completed the whole thing
and switched on received—nothing ? Hours
of careful planning-out and wiring-up all
resulting in a fine-looking receiver—which
won’t work ! Well, if you have, you know
what you feel like as you stare blankly
at the mass of components and wiring,
and then quietly sit down and prepare
to test the set from end to end! You
just haven’t the heart for the job! Besides,
you know quite well in your own mind
that you've made no mistakes in the wiring
or anything of that sort—you’ve becn too
careful. That’s just the irony of the
thing. You may have carried out the
wiring and construction without a hitch,
but are you sure there was no faulty
component ' amongst the thirty or forty
parts you may have used ?

The Thousand-to-One Chance

Don’t for one moment think I am
suggesting that you may find two or
three “duds’ in the collection of new
parts which you purchased to build the
new receiver. Far from it! Nowadays,
components are turned out with such
precision, and are so carefully tested, that
it is very rare that.a faulty article reaches
the constructor. Nevertheless, there is
that thousand-to-one chance that some-
thing may have happened, say, in transport
from works to the retailer. Or, perhaps,
some of the parts were not new, but came
off an old receiver. You may for reasons
of economy, or because they were of the
same type as those specified for your new
set, have decided to use them up instead
of purchasing fresh ones. Here therc is
an even greater chance of striking a
snag, especially if the old set was rather
groggy before you dismantled it. Now
the wholé point is that, had you made a
few simple tests of cach component as
it came out of the box, instead of screwing
it in place right away, you might have
saved yourself the much more tedious
task of making tests when the receiver
was compléte,

If you go about it systematically it
does not take many minutes to test each
component sufficiently to tell whether it
is.*“ good ” or “ bad.” For this you need

TEST YOUR COMPON

That Prevention is Better Than Cure is
Describes Some Simple Tests Which Yot
Receiver. They May Save Time ar

-t

one of the small pocket meters
of the universal type, which com-
: bines a two range-voltmeter and
milliammeter reading 0 to about 30 milli-
amps. One of these instrurents should
be in the possession of every wireless
constructor. The meter is used in con-
junction with the batteries to be used
in the set, but in the case of an all-
mains receiver, I am afraid you will
have to borrow or buy a grid bias battery.
T should hardly expect you to buy an
H.T. battery, but if you have one by you,
it would come in handy for checking very
high resistances for which the grid bias
battery is hardly suitable.

Checking Resistance Values

Let us start off by testing the various
resistances. We will take these first
because, with the exception of the grid
leaks, it is possible to test these more
completely than any of the cther com-
ponents. We can quite easily check their

Fig. 2—
Testing the
value of a
Spaghetti resistance.

values as well as test for
continuity. To do this we
bring to lour aid
the ever useful
Ohms Law. This
states that Cur-
rentequals E.M.F.
(voltage) divided
by Resistance. It
is usually ex-

pressed thus :
C= 3. Without
labouring the

point it will be
evident also that

=§ and E=
CxR. Thus yon
will see that when
we know two of
the values in a

circuit we
soon find
third. For in-

tance, if we take

sistance and connect it to a battery giving
6 volts, also' including in the circuit an
ammeter as in Fig. 1, and the ammeter
reads 2 amps, then we know the value of
the resistance is 3 ohms, hecause R=F or in

other words the resistance —6 divided by 2.

You will, of course, be dealing with
much higher resistances than this in your
get and, therefore, with correspondingly .
small currents—hence the need for a
milliammeter. Now how would you pro-
ceed to test, say, a thousand ohm Spaghetti
resistance ? Well, the quickest way is to
assume that the value is correct and then
work out what voltage would give you a
working reading of say, 10 milliamps on
your milliammeter. We know that E=C x
R, so then if we take the current “C?”
namely, 10 thousandths of an amp, and
multiply it by the resist- -
ance “R,” which we
expect to be 1,000 ohms,
then we shall see that
the voltage required will
be 1.000 x .01 that
is 10 volts. What
to do then is to
connect up the re-
| sistance, the milli-
if ammeter and your
grid bias battery
as in Fig. 2. Start
with one cell only
in the circuit, that
is, 1.5 volts, and gradually
increase to the maximum of
9 volts when, if the resistance
is of the value at which it is
rated, you should get a reading
of just under 10 milliamps on
your meter.  The reason for
trying with small voltages first
i in case the resistance under
test is less than it is rated, in
which case more current would
flow than you had calculated.
Should® its resistance, by any .
chance, be *very much °*
lower than the stated
value, it might damage
the meter by passing a

Fig.3.— A milliams
meter and grid bias
battery used to test

an unknown re-

an H.F. choke.
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the Keynate of this Article in which the Author

, May Apply to Your Components Before Building a
d Trouble Later On—By W. B. RICHARDSON

>

“hetallised resistance marked “ 1,000 ohms *’

~in at 3 volts on your bias battery the

surrent through the resistance under test.
ﬁsnally the maximum safe .

{gzllowing figures may be taken

)G () D ) G S () S { ) (aa

[ T

_paghettis and Metallised re-

- Pt

of these'you can soon calculate what
current 1t will stand. A watt is a unit
of power and is arrived at by multi-
plying volts by amps. Take our first
example of the 1,000 ohm resistance,
We proposed in testing it to use 9 or
10 volts 8o as to give a reading on
the milliammeter of about 10 milli-
amps. Suppose this resistance wasg
ofthe 1 watt type : Is a current of
10 milliamps more than it will safely
stand ? Well, let us see. Remember
watts==volts X amps, therefore the

very large current if you plugged in at
9 volts right away. It is better to be on
e safe side and start with a low voltage

. then inocrease it until you can get a
ing which will tell you near enough

f the resistance i8 accurate. Now sup-
se, for the sake of illustration, you had

t tested a Spaghetti resistance or

and had found that when you plugged

milliammeter, already showed 12 milliamps.
What would be the value of the resistance ?
The answer is 250 ohms! (3 volts = .
fi; amp=250 ohms). In other words,
it is only a quarter of its rated value. ~

When it comes to measuring high
resistances as used for decoupling purposss “\\“\\
ete., it will be necessary to employ youar \
H.T. battery in order to get anything like Q .

a readable figure on the milliammeter.
Fake, for instance, a 20,000 ohm re-
sistance. In order to show 5 milliamps
you must use 100 volts (E=CxR .-.

20,000 X 1555=100).  Nevertheless, don’t

plug in to 100 volts straight away.

Be cautious and start low. Naturally, Fig. 4,—

when it comes to still higher resistances Testing  the !
your tests will not be quite so accurate, windings of %3
unless you have a very sensitive milliam- a {ransformer.

meter, but they will serve to show if a with meter

resistance is very much lower than it is
rated. Take the case of a resistance
marked 100,000 ohms. If this passed
2 milliamps at 50 volts you would know
it was actually only about 25,000 ohmsg,

and batiery.

power dissi-

S . t.e d
whereas if it were accurate it would only ?hrgu{;h eth =
show 1 milliamp at 100 volts, that is to b T e
say, it would only just-move the pointer of | ¢ volts x
the milliammeter. 01 amp =
A Precaution 1/10th watt.

h i recaution i should In other . )
obg‘e'xg: in making theso tests, and that s | Words, we are well within the limit of 1 watt.

to see that you do not pass too much Potentiometers

These are checked in exactly the same
way as other resistances. Connect the
ammeter and battery to the two outside
terminals—not to the centre one. Natur-
ally this must be left unconnected.

H.F. Chokes

It is impossible to test the actual
efficiency of an H.F. choke
with a voltmeter or am-
meter, although
—if you have
another
receiver
in use
you can
use the

rrent is indicated by the
akers, but if in doubt the

a rough guide in the case of

sistances : Up to 1,000 ohms,
30 milliamps; up to 10,000
ohms, 10 milliamps; up to
100,000, 5 milliamps. Non-
wire-wound resistances do not
usually stand quite so much.
Many resistances nowadays
are graded in watts. There
are 1 watt, 2 watt and 3 watt
types, and so on. With one

%) a bsorp-
o
LOUDSPEAKER Tt b

scribed in Prac-
TicaL WIRELESS of October lst,
_under the heading of * Simple
Tests Without- Instruments.”
However, this is bardly neces-
sary, and a good guide to -its

A

Fig. 6.—A simple
melhod of testing a
tuning coil foi break-
ages in the windings.

Fig. 5.—How to fest
the filament of a
valve with a voltmeter and accumulator.

condition can be obtained by testing
its-D.C. resistance in the same way
as you would a resistance. Connect
the choke under test-in series with

the milliammeter and grid-bias bat-
\ tery, as in Fig. 3. Start with
11 volts and then try 3 volts.
At three volts you should get
a reading of from about 4
milliamps to 10 milliamps if the
choke is O.K. This would in-
dicate that there were no
breaks in the winding and that
the D.C. resistance was some-
where between 900 and 400
ohms——as is usual.

With L.F. transformers both

the primary and the secondary
windings may be tested in the same manner
as the HLF. chokes. Do not use a higher
voltage than will give you a reading of 5
milliamps or you may run the risk of
damaging the windings. The voltage
required i8 usually about 3 for the primary
and rather more for the secondary. But
here again start off with 14 volts and work
upwards. Fig. 4 illustrates a transformer
being tested in this way. A break in the

winding would give no reading at all even

if higher-voltages were used.

Testing Valves and Coils

To test if the filament of a valve is
intact, connect it to the accumulator to
be used or to one grid bias cell and to your
voltmeter as in Fig. 6. If the filament
is unbroken, a reading of nearly 2 volts
or 1} volts as the case may be, will be
obtained, the slight loss being due to the
drop in voltage across the filament. Re-
member to use the wollneler terminals of
your universal meter, not the ammeter
connections that have been used for each
previous test. The valve would pass too
much current for the ammeter.

The voltmeter can be used in the same
manner for testing the continuity of wind-
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ing in a funing coil, or you can use the
loud-speaker in place of it as in Fig. 6.
Here one or two cells of the grid-bias
battery are included in series with a
high-resistance loud-speaker. If the
windings of the coil are unbroken, a
sharp click should be heard every time
you connect the speaker. Do not leave
it connected, of course. In making this
test put the cirenit diagram before you
and observe
which  ter-
minals of the
coil should
be joined to
one another
through the
turns of the
coil. For in-.
stance, Nos.
2 and 3 may
be joined one
to each end
of the long-
wave coil,
On connect-
ing thew in
cireuit a click
should be
heard. If .
there is a break no click will be heard.

Condensers

Vith the simple apparatus at our
disposal .it is not, of course, possikle to
‘check the capacity of fixed condensers,
but it is @ very simple matter to see that
there is no breakdown in the imsulation.
No doubt you have heard of charging up
condensers of 1mfd. capacity and higher
with an H.T. battery, and then seeing how
long they retain their charge. Briefly,
what you do is to momentarily -connect
two wires from the full voltage of the
battery on to the two terminals of the
condenser. Then take the wires away,
taking carc not to touch the condenser
terminals in doing so, and the condenser
will be in a charged state. To discharge
it, connect a piece of wire or a screw-driver
blade across the terminals, when a snappy
spark will occur. If the condenser is
left for a long time the charge gradually
leaks away and you cannot get a spark
from it. The longer it holda its charge,
then, the better is its insulation. Now,
with small condensers this test is no good,
since they do not hold a big enough charge
to-give a spark. What to do in this case
js to join all your small condensers together
,with the large ones as in Fig. 7, so as
to form one extra-large condenser. Then
charge this from a 100-volt H.T. battery.
If after a few minutes’ wait it will give a
good fat spark on discharge there is nothing
the matter with any of the condensers
from the insulation point of view. One bad
condenser in the pack would be sufficient
to prevent a spark being obtained. If mo
spark is obtained, removc first one and
then another until you come across the
culprit. If you do not care to wire the
condensers all together you should test
the small ones one at a time in conjunction
with a big one.

Variable condensers of the solid dielec-
tric type are unlikely to  short,” but it is
possible, although unlikely, for the vanes
of the air dielectric type to touch and so

“'cause a direct path through the condenser.
In the case of a tuning condenser, this
is unlikely to do any actual damage,
although signals would cut out at the
position where the vanes touched one
another, but with a reaction condenser
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a fault of this sort
might lead to the dis-
charge of the H.T.
battery or damage to
the mains unit besides
the risk of burning
out the primary of
the L.F. transformer
or the windings of the
H.F. choke. The
circuit in Fig. 8 shows
how it is possible for
this to happen; the
dotted line shows the
path of the current
through the faulty con-
denser. Admittedly
the possibility of such
a fault is remote un-
less the condenser has
been dropped, but
it is because ' of the
damage it may do
that it is wise to
make the simple

2N test with your
voltmeter, asshown
Fig. 7.—An effec- in Fig. 9. . There

should,of course, be
no reading with
M.+

.........

tive test forlconden-
ser insulation. The
spark  shows the
storage capacily of
the condenser.

e e Y

()

the full reading or even fluctuate. Don’t
forget to test the valve holders for con-
tinnity between each terminal and its
corresponding socket. And at the same
time test for short-circuits, or partial
short-circuits between the various pins.
Although an expensive instrument is re-
quired for accurately testing a valve-
holder, a milliammeter will be found to give
a good indication of the insulation, pro-
vided a high enough voltage is employed.

-t

POWER GRID
DETECTION

:ROM the number of letters which have
been received from readers on this
particular method of rectification, it

is clear that the idea is not fully understood.

Some readers think that it is simply a

matter of altering the value of the grid

condenser ; others that it is the grid leak
which requires modifying ; others that
both must be changed, whilst there are
some who are of the opinion that only the
H.T. is the vital factor. Actually, all of
the above items are bound wup with
the question of power grid detection.
The essential features of this method
‘of detection are large-standing anode
current, with a good, strong signal
. applied to the valve so as to produce
a drop in current of about 15 per
cent. Owing to this large anode
current, it is necessary to use a valve
with an impedance of between 10,000
and 25,000 ohms, and it is also im-
practicable to use the majority of L.F.
transformers owing to saturation
troubles. This means that either
resistance-capacity coupling or a
parallel-fed transformer must be used,
and it is quite obvious that a large
current through a resistance tomatch
an impedance of the order stated will

o o e

i T = ——— )
1 HNT- result in a very heavy voltage drop.
AL : - This means that only H.T. batteries
------- s s oo of thelsuper type alre of use, or, a,lb:é‘-
= natively, mains valves must be used.
Jﬂl/t 7Y CONDENSER Owing to the convenience of A.C.

Fig. 8~A diagram showing how a faulty
5 volts for H.T., and the drop through a

reaction condenser can short-circuit an H.T
battery.

the condenser vanes in any
position. Ganged condensers
may be tested in the same way
by taking each section in turn.

Tests for Continuity

Such small components as
switches, especially  the
enclosed type, should be
tested with the -volt-
meter in the same way
as the variable con-
densers. The voltage
used is not very im-
portant, although a low
voltage will show up a
poor contact in a fila-
ment switch better than
a high one. Obviously,
when the switch is in
the “on” position the
voltmeter should record

the voltage of the bat- Fig. 9.—

tery. When it is “off” Testing

there should be no read- a' variable con-
ing, and where there denser for

is imperfect contact it due to bent plates, me
would show less than dust, etc,

short-circuits

mains, it is possible to use 400 or 500
suitable anode resistance still permits
the valve to receive its maximum H.T.
voltage. An alternative method is to
use an iron-cored choke, with a very
high inductance value.

tallic


http://www.cvisiontech.com
http://www.cvisiontech.com

Novgbg 19th, 1932

Correct Tracking

'HERE is an important point which
should receive attention from radio-
gramophone users, and that is whatis known
as ‘“ correct tracking.” The majority of
modern gramophones are provided with
what is sometimes termed a *‘ goose-neck ”’
tone-arm, or the end which carries the sound-
box is set off at an angle in order that a short
tone-arm may be employed. The effect of
this is to enable the stylus to be at the same
relative position on every groove. If youex-
amine one of the old-fashioned gramophones
you will find that when the sound-box is
placed on the first groove it has the plane of
the sound-box at right angles to the groove,
but as it travels across the record this
angle gradually alters. The sound waves in
the groove are from right to left, and if the
diaphragm is at right-angles to the groove
the stylus may be moved freely from side to
side. If, however, the diaphragm is twisted,
there will be a difficulty in moving it in a
true piston movement, and the result will
be a mutilation of the record. Unfortun-
ately it is not possible in a small space to
accommodate an arm long enough to enable
a sound-box or pick-up to be at the correct
angle on every groove, so that a compromise
has to be arranged. There 1s, however, no
need to have a greater tracking error than
2°. To test the angle the simplest method
is to place the needle on the first groove of
the record, and to place a straight-edge
from the point of the needle to the spindle
in the centre of the record. The armature
should be at right-angles to the straight
edge. Now place the needle a few grooves
nearer the centre, and again place the
straight-edge from needle point to spindle.

PRACTICAL WIRELESS
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Carry out this test at further points on the

record right to the last groove, and if

possible adjust the carrier arm so that at as
many points as possible the correct angle
is formed. If it is not possible to make
your own tone arm track correctly, en-
deavour to get the ecorrect angle at the
centre of the record, as it is here that most
wear takes place. Owing to the size of
the first grooves it is not quite so important
there, but of course, if possible, endeavour
to get the angle as correct as possible at
all parts of the record.

Finally, use only the needles rccom-
mended by the makers of the
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sketch that this switching can be accomp-
lished by using a double-pole double-throw
switch, and by this means a built-in
energized loud-speaker can be supple-
mented by an external P.M. moving-coil
speaker to  work separately, but never
together, without interferigg with  the
smoothing effect of the field coil when this
is used as a choke. This scheme could
also be adapted to switch two moving-coil
type of loud-speakers. The best scheme
would to use a conventional choke
condenser filter in the anode circuit of -the
output valve. The switch I have used for
this purpose for some months past, with
success, is the Bulgin 889 D.P.C.O. switch,
—F. S. CoorEr (Brixton).

pick-up. If no special needle A4 [

18 mentioned, use a medium 7620 CorL.

type in preference to a loud

tone. db*L FCHOKE

Switching Aliernaiive Loud- L.5. N9/
speakers = (/'_-/LTEP EG}/A.HN P

) . el B ONOENSER ENERGISEOOR FIH,
MOST receivers with built-in , 3 W MATCHED TO
loud-speakers  provide ! I A Qureur VALvE

for_ an additional loud-speaker, \ o

which imposes an extra load 0*-—’7_

on the output valve, and L‘/Zf;’e

quality sugers a3 a conse- = '

quence. true alternative Q) —

speaker, however, is a different =\ ! )

proposition, and would, no

doubt, be welcomed by listen- ff,lgk/,yézpu

ers who desire to switch from ] Wi Tt MATCHING

room to room without losing . TRANSFORMER

quality or volume., It will be -g]v Switching arrangement for

seen from the accompanying v alternative Ioud-speakers.
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Use this Wearite
earth tube,
Price -« - - 3/6

SELECTIVITY
CONTROL AERIAL
LEAD IN—it fits any
window—no holes—no
tools—and can be used
with any receiver.
Price complete -~ 1/-
(with anchoring block :t/):;
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WRIGHT & WEAIRE Ltd.,

740, HIGH ROAD, TOTTENHAM. N.17
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SET DESIGNERS
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copy !
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recefvers—see how often Wearite is specified.
designer has-made sure of unquestioned relfability,
he‘has consulted this Wearite Booklet No. G.N. Be
gul(:ed, thave your copy by you when you build your
next set.
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TAPPING AND

A Full Explanation of the Reasons for Tapping Coils and other Components

N the first section of this article it was
shown how a battery or a resistance
was tapped in order to make full use of

a portion of its properties. Now, among
other components which are tapped may
be mentioned coils, transformers and chokes,
and we will deal with these 'ih the order
named, taking the tapped coil first, two
examples of which are shown in the accom-
panying illustration (see Fig. 1).

If you examine the aerial tuning coil of
your wireless receiver you will most likely
find that, in addition to the top or *‘ grid ”
end, and the bottom or * earth ”’ end of the
coil, there is a connection to an inter-
mediate position, and that this tapping is
the one to which the aerial is connected.
Possibly there are several tappings, and
you will have read, or will have been told,
that if the aerial is connected to the tap-
ping nearest to the earth connection, your
set will be adjusted for greatest selectivity,
and that the selectivity decreases as the
connection is moved to positions nearer the
top of the coil. You will possibly have
learned by experience, also, that when the
set is most selective the signal strength is
considerably less than when the aerial con-
nection is taken to a higher tapping.

Function of Tuning Ceils

All these points call for some explanatlon,
and yet comparatively little has been
written on the subject. To examine the
details thoroughly, it is necessary to draw
1

[+

-

v

—d -

Fig. |a.—-(A) A tapped aerial tuning coil, and
(B) a separate aerial coupling coil,

what radio engineers call the * equivalent

circuit.” In Fig. l1ais shown the actual con-
nections to an aerial tuning cireuit with the
aerial connection taken to a tapping fairly
near to the bottom of a tuning coil, and
immediately below this sketch i in-
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and the Methods Adopted

By
H. BEAT HEAVYCHURCH

A previous article on this subject
appeared on pages 383 and 384 of
last week’s issue.

Ty

.
:

is not connected to the tuned cirouit at all,

but is joined to the top end of a small coil

wound on the same former, the bottom end

Fig. 1—Two examples of tapped coxls, that on.the left
showing a plug-in coil with the taps brought out to ter-
minals, and that on the right a long wave pyramidal
winding and ‘medium wave solenoidal winding with the

tappings coming out as {eads.

being taken to the earth end of the

main tuning coxl This second draw-
ing shows the * equivalent circuit”
and is well worth a moment’s study.

Every listener knows that the aerial
“ picks up ”’ signals from many sta-
tions at the same time, and: that
oscillating currents, corresponding to
the frequencies of all these stations,
are gengrated in the aerial circuit. It
is the function of the tuning arrange-
ment to make the receiver highly re-
ceptive to the signals of the wanted"
station and as unresponsive as possible
to all other frequencies, and what we
call the selectivity of the set is the
extent to which we are successful in
achieving this much desired condition.
Now consider what happens, taking
first of all the equivalent circuit.
Because the small aerial coil is not
tuned to any particular station, it
will have flowing in it currents cor-
responding to all sorts of frequencies,
and the strength of the current due
to any one station will depend upon
the original strength of the signal inter-
cepted, and upon the impedance of the coil
at the frequency of that particular station.
You know, of course, that the impedance of
a coil to alternating currents i not constant,

ITS USES—2 |

.b«_»-o-n-n.l

- . 4 ated in the aerial.
dicated another circnit in which the aerial |

it

but is greater at the higher frequencies than
it is at the lower fmquencu,s while, in
addition, the coil resistance varies with the
frequency. Owing to the aerial coil being
coupled magnetically to the tuning coil; the
combination of the two coils acts asa high-
frequency transformer, and voltages are
induced in the grid coil corresponding -in
frequency to the currents originally gener-
By means of the tuning

.condenser, however, -we are able to tune the

grid coil to the frequency of the * wanted
station, which means: that the: energy
picked up from the wanted. station is; not
& damped or-dissipated, but is ‘retained
in the 'tuned- circuit aeross which a big

< signal voltage -is buiit up.

The currents corresponding to the signals

- of all other stations, however, are-some-
1 what rapidly dissipated, and ‘the voltages
1 of those frequencies are not 8o great.

1f
the tuning circuit is- really efficient 'the
e wanted signal voltage, built up
in this way is so large compared
with the-signal voltages corres- -
‘ponding to the other stations that
the latter will not be heard ir: the
receiver. . Why is it that this
coupled : aerial coil gives a
greater degree- of sclectivity
than if the aerial was connected
to the top end of the grid coil ?
The answer lies partly in the
transformer effect, but . chiefly
in the fact that because the
_ grid coil-or “ sccondary ” is
tunéd, and because there is a
certain degree of coupling be-
tween the two coils, the small
aerial coil is tuned by mutual
induction, or, as it were, pulled
into tunc with the grid coil.
Although, therefore, in actual
fact the aerial coil is to all in-
tents and purposes “aperiodic,” that is to
say, its natural oscillation frequency does
not correspond to any of the frequencies
it is required to receive, it is forced into re-

| d
A

e

75/-/7'-!-

L

D =
B

e = —m———

} -~

.

To Derector

Fig.2—A centre - lapped
coil " used as an anode coil.

sonance with the wanted signal, or, in other
words, the damping with respeet to the fre.
quency to which the grid coil is tuned ig
greatly reduced. Another point thag
should be noted is that the weaker thg
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degree of coupling between the two coils,
the smalier will be the amount of energy
transference between the two coils, and the
greater the degree of selectivity.

So far we have explained how the coupled
coil in the equivalent circuit effects an im-
provement in selectivity, but it is now
necessary to show how the equivalent
circuit is, in effect, really identical to the
tapped coil arrangement shown on the left-
hand side of Fig. 1. "It should be quite
evident that in this arrangement the aerial
circuit consists of a portion of the coil from
A to B, while the grid coil is the whole of

_the winding from C to B, and that.

this latter coil is tuned by means
of the variable condenser D. The only

HTH

—— I IR
A
Fig.3.~An H.F.
coupling coil with
tappings t¢ vary -
the damping
effects.

‘difference between the two circuits in actual
fact is that as AB is a portion of CB, the
‘coupling between the' two circuits is even
;]oser than in the case of the circuit B
Fig. 1.

Auto-transformer Coupling

From the foregoing explanation it should
.also be clear why a tapping nearcr to the
top of the coil gives a less degree of selec-
tivity but greater volume. The higher tap-
ping brings the aerial portion of the coil
nearer in natural frequency to the range of
wavelengths it is desired to receive, and.the
signal voltages developed across it will be
considerably greater than in the case of the
smaller coil or lower tapping, and these
greater signals will be passed on by in-
duction to the grid coil. So, as the point
of tapping rises nearer and nearcr to the top
of the coil we approach more nearly the
position which obtains when the aerial is
not “ tapped in,” but is connected to the
top end of the grid coil itself.

In truth, our tapped coil which we have
just described at length is an auto-trans-
former—that is, one winding with tappings
instead of two separate and distinct
primary and secondary windings—hence
the name sometimes given as auto-trans-
former coupling. Before leaving this par-
ticular coil there is one other point which
must not be overlooked, and that is by
having two or three tappings on your aerial
coil it facilitates the use of the same coil
on different aerials not possessing similar
constants or values. It enables the user
on sight to ascertain for himself which is
snited best to his own requirements and
will bring about optimum results.

Centre-tapped Anode Coil .
Another type of tapped coil which is not:
so frequently seen nowadays but was

PRACTICAL WIRELESS
extensively used three or four seasons ago
is the centre-tapped- anode coil. This-was
employed in .the tuned anode circuit of
neutralized three-electrode high-frequenecy
valves, and its purpose can be explained
by a reference to Fig. 2.. The trouble with
the three-electrode valve when used as a
high-frequency amplifier is that its electrodes
act as the plates of a small condenser, so
that amplified signals in the anode circuit
can be fed back to the grid circuit. A kind
of spurious reaction is thus developed, and
the circuit becomes unstable and falls into
oscillation. By connecting the anode of the
valve to the centre point of the anode coil
as shown in Fig. 2, however, it is possible
to arrange that a controlled amount of
high-frequency energy can be fed into the
grid circuit from the anode circuit via the
small neutralising condenser N.C. This
neutralizing current is flowing in the
opposite direction to that fed back through
the valve, and by suitably adjusting the
capacity of the neutralizing condenser the
harmful
feed-back,
and the
neutralizing
current, can
. be made to
cancel ot
each other,
The neces-
sity of the
neutralized
current has
been obvi-
ated by the
introduec-
tion of the
screened-
grid valve,
but no doubt there are many old receivers
still in service employing neutralized high-
frequency stages, and this simple explana-

_November_19th,7 1932

three-electrode detector valve owing to
the damping effect which it introduces into
the tuned circuit immediately preceding it.
That is one of the main reasons why the
detector circuit tunes a great deal more
flatly than the high-frequency -circuit,
although the tuned circuits appear to be
very similar. By having a tap on the coil,
such ag shown at Cin Fig. 3, it is possible to
reduce the detector loading and thus
improve selectivity—hence another im-
portant reason for * tapping.”

Transformer Tappings

-As an example of a tapped low-frequency
transformer we will refer to Fig. 4, which
shows a conventional push-pull output
stage. Here you will see that the input
or inter-valve transformer has the usual
primary winding which is included in the
anode circuit of the previous valve, while
the secondary winding is centre-tapped and
supplies the grids of two output valves, the
grid-bias connection being made to the
centre tap. In the output transformer,
however, the process is reversed, the
anodes of the two valves being connected
to the ends of the primary winding, which
is centre-tapped, at which point the high-
tension lead is connected. The secondary
in this case is a single winding, the power
in the circuit being the combined outputs
of the two valves.

In the case of a pentode valve which
requires a larger load impedance than most
three-electrode output valves, the correct
matching of speaker to valve can be at-
tained by connecting a tapped choke as
shown in Fig. 5. Here, for the sake of
example, the choke isshown centre-tapped,
and after having read the earlier portion
of this article the reader will have no diffi-
culty in realizing that a choke so connected
acts not only as a filter, but also as an
auto-transformer having a ratio of 2 to 1,

HTH.

PUSH-PULL X

INTERVALVE )
TRANSFORMER F= =3
® eman

PUSH-PULL

ourTPuUT

TRANSFORMER

Fig. 4—Low frequency

transformers tapped to

provide push-pull work-
ing.

68—

tion will, therefore, be not only of general
interest but helpful to the owners of such
old sets.

Tapping the Grid Coil

Coming now to another case, an examina-
tion of the circuit diagrams for different
wireless receivers will show the reader that
in the case of the choke-fed tuned grid
system of inter-valve coupling, especially
between the high-frequency and detector
stages, the grid coil is tapped. One such
example is shown in Fig. 3. By joining the
Jead from the feed condenser to either of
the points A and B (taps on the coil) it is
possible to bring about the auto-transformer
effect to which reference has been made
earlier, and in this way increase the stage
gain in amplification according to the degrec
of step-up given by the position of the tap.
In addition, notice the farther tap C. It
has been pointed out before in this journal
that there is a very serious defect in the

-0 LT~

A= -O LT+

Fig. 5.—An iron-cored choke tapped

to enable a loud-speaker to be matched
{o the output valve.
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HYPERNIK TRANSFORMER
AND INTER-VALVE TONE CONTROL

ties of quality reproduction—the Lissen Inter-

Valve Tone Control. Hitherto the best you
could do in the control of tonme was to attempt to
correct in the output stage those faults of quality
inherent in the receiver itself. Now the Lissen
Inter-Valve Tone Control gives you SCIENTIFIC
CONTROL OF TONE IN THE HEART OF THE
RECEIVER. By rotation of the special
potentiometer (which is fifted to the front panel of
the receiver) you get real variable control, so that
for any particular item yom can bring out deep bass

HERE is a component which opens up new possibili~

or obtain brilliant high-note response just as your

ear demands.

The illustration shows the Lissen Inter-Valve Tone
Control used in conjunction with a Lissen Hypernik
Transformer. It is specially designed to fit under~
neath this transformer and is connected to the trans-
former terminals by the special straps provided
with it.

The special Lissen potentiometer is fitted in a con~
venient place on the panel of the receiver and gives
infinite variation of tone. Another special terminal
on the Lissen Tone Control, when connected according

to the instructions supplied, cuts out all heterodyne
whistles and pick~up scratch on gramophone records.

(ISSEN

HYPERNIK L.F.
TRANSFORMER

1SSEN

INTER - VALVE § @/
TONE CONTROL .

with special potentiometer

26

New principle in
Tone Compensation
used in the
PRACTICAL WIRELESS

“ARGUS 37



http://www.cvisiontech.com
http://www.cvisiontech.com

454

PRACTICAL WIRELESS

November 19#!1_, 1232

TELSEN SCREENS.
Provided with series
of fixing holes and
movable terminals, 2/ ¥

Also with hole for
mounting S.G, valve
horizontally . : « 2/6

TELSEN SPAG-
HETTI FLEXIBLE
RESISTANCES.
Made from finest
nickel-chrome wire,
wound on a cotton
core, and stoved and
impregnated. Mois~
ture and corrosion
proof. In resistance
values of from 300

e

OMPONENTS

to 100,000 ohms, at
prices from § § &

TELSEN GRID
LEAK HOLDER.
Holds any standard
size or type of Grid
Leak. With spring
contacts and solder~
ing tags in one piece,

==
-,'_ELSEN -

“ DRUM DRIVE ”* AND “ TELORNOR *
CONSTRUCTORS’ OUTFITS

These invaluable outfits contain all the necessary requirement
{including baseboard, terminals, battery cords and all accessories)
for the construction of any of the Telsen Receivers employing
either the Telornor or Drum Drive and Condenser Assembly
respectively—e.g. the Telsen Ajax 3, Triple 3 and Nimrod 2
(Telornor) and the Jupiter S.G. 3 (Drum Drive and Condenser

|

. slightly in each outfit ...

and easily accessible
terminals and fixing

Assembly). The various Components differ only very 3[ 6

Boles « s i s+ :6d,

TELSEN FUSE
HOLDER. A most
inexpensive precaue
tion against burnte
out valves. The
firmly held fuse bulb
ensures a perfect
contact which cannot
become loose ;

TELSEN POWER

FUSE HOLDER,

For mounting the Telsen Power

Fuse, Soldering tag connections provided,
but wire connections may also be made

undex the clip screws & ¢ » & § & 6d.

TELSEN R.C.
COUPLING UNIT.

A 1t nbly in a t and con-
venient form for effecting Resistance Capacity
Coupling in the L.F, stages of a receiver,
conforming in design to the Telsen L.F, Trans-
formers and Chokes. The Unit incorporates
a 50,000 ohms wire wound anode feed resistance
and a .01 mfd. coupling condenser. For best
results it should be preceded by an H.L. type
of valve baving an imped of approximately
between 10,000 and 30,000 ohms, and be con~
nected o an H.T. supply of mot less

R P 1

6d,

TELSEN
TERMINAL BLOCK,
Provides two insulated termi~
nals, mounted on a bakelite mouiding, Very
convenient for aerial and earth,speaker,
pick-up, extra battery connections, etc, 6d.

2
2|
7
7
2|
7

ADIO COMPONEN

TELSEN RADIO COMPONENTS ARE |00’ BRITISH

ANNOUNCEMENT OF THE 'TELSEN ELECTRIC CO, LTD,, ASTON, BIRMINGHAM
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‘ Amperage
I Refers to current in ampercs.
: Ampere

(Abbreviated to ‘“ amp.”). The practi-
cal unit of electrie curreni—that is, the
rate of flow of electricity. It must not
be confused with the unit of quantity,
which is the coulomb. If one coulomb
of electricity flows along a wire in one
second, a current of one ampere is said
to pass. In wireless and electrical
engineering generally we are more often
concerned with the rate of flow than
the actual quantity of electricity. This
is because a quantity of electricity which
is static—that is to say, does not move—
cannot do any work. It is only when
it moves in the form of current (measured
in amperes) that it develops any power.
A quantity of electricity may be likened
to a tank of water raised above the
ground. As such it does no work, but
as soon as a pipe is led from it to the
ground the water will flow and can be
used to drive machinery. The flow
of water is equivalent to a ‘current of
electricity.

PpRYE = vpoapeyy 1

Sren ) @Et

Ampere-hour

A unit of quantity of electricity. It
means enough eclectricity to provide a
current of 1 ampere for one hour, or alter-
natively the same quantity would give
3 an amp. for two hours, or again 2 amps.
for half an hour and so on. When an
accumulator is said to be of 40 amp.-hour
capacity, it means that you can get from
it 1 amp, for forty
hours or its equi-
valent — say, 2
amps. for twenty
hours. To calcu-
late ampere-
hours, multiply
= 7|| amps. (amperes)
= by the time in
hours. An am-
pere-hour is
equal to 3,600

Y

o ram—

e
0
S
&
N
]
N
S
S

i coulombs.
g Ampere Meter
(See “Ammeter”)

Am plification
Factor

This term is
used in reference
to valves. It is
rather difficult to
* Fig. 1.—Ampere - hours explain in non-
marked in an accumulator technical lan -
denote how much electri- guage, but may
city it will hold. It will be expressed as

100

ERERTY

i give | amp. for. 20 hours, the maximum
§ ]

: the capacity is thus voltage amplifi-
i 20 amp. hours. cation of which
e

s

PRACTICAL WIRELESS

Conducted by
F. J. CAMM

THE BEGINNERS ABC
OF WIRELESS TERMS

Temansromes o urgaes!

This special beginner's supplement has
been introdiced in response to a general

request from hundreds of readers who
have only just commenced fo take
an interest in wireless construction, In

it we  propose to explain, week by week,
in very” simple language, facts about the
various aspects of the practical side of
wireless. To the many thousands who
cannot yet understand the circuits or ferms
used in connection with wireless we extend
a cordial helping hand.

the valve is capable. A valve work
by virtue of the fact that small
changes of woliage applied to its grid—
that is, where the signals enter the valve—
cause. corresponding changes in the plate
or output currenf. Now, changes in the
plate current can also be effected by
changes in the plate voltage. This latter
fact you may have had practical
proof of if you have at any time increased
the H.T. voltage of your set so as to get
louder signals. You probably noticed
that after doing this the H.T. battery
has not lasted so long ; in other words, an
increase in. plate wvoltage causcd an in-
crease in plate current.

You may wonder what all this has
to do with the amplification factor.
Well simply this, that in arriving at the
amplification factor of a valve these rela-
tive changes in grid voltage, plate current,
and plate voltage all enter into the cal-
culation. It may be expressed as the
ratio of change of plate voltage to change
of grid voltage, which will give the
same change in plate current. -

It should be noted that the ampli-
fication factor of a valve is not i
itself a sufficient guide to the practi-
cal amplification you may expect
from .it under working conditions,
since other things, such as the impe-
dance of the external circuit, must
be taken into account. It suffices
to say that a valve with a high
amplification factor is not necessarily
going to give higher magnification of
signals ;than one with a lower ampli-
fication factor.

Amplifier

A device used to increase, or magnify,

electrical impulses. A valve is the best-
known form of amplifier used in wireless.
It can be used to amplify the signals

picked up by the aerial, in the form of
high-frequency impulses and before they
are ‘ rectified,” or it can be used after
they are rectified by the crystal or valve
detector and are in the form of low or
audio-frequency impulses. In the former
case the valve is called a high-frequency
amplifier, and in the latter a low-frequency
amplifier.

Valves are not the only amplifiers,
however. A transformer may be con-
sidered as an amplifier, in that it can
be designed to give an increase in voltage
or in current, although it will not give
both at. the same time. In other words,
it will not give an increase in power
like the valve does. For instance,
if the transformer is constructed to give
an increase in voltage it will cause a de-
crease in current, so that the resulting
output of watts, or power, is no greater
than that. put in. . Now, a transformer
used in conjunction with a microphone,
battery, and a telephone receiver, as in
Fig. 2, can be made to give an increase
in power. This arvangement is known
as a Microphone - Amplifier, and the
increase in power is derived from the
battery. On speaking quietly in the
microphone, thus causing small electrical
impulses in the circuit, a loud response
will come from the receiver due to the
amplified impulses. An arrangement
somewhat similar to this is used in some
amplifiers for use with crystal sets.

In the case of valves the term ‘‘ am-
plifier ” is more often used to refer to
the whole equipment employed—that is,
the transformers, condensers, etc., em-
ployed in conjunction with -the valves,
besides the valves themselves. Some-
times ‘ amplifiers” are made up as a
separate unit, comprising the valve or
valves, the necessary couplings, and even
the batteries.

(Continusd on page 455.)

TELEPHONE MICROPHONE

t

Fig. 2— A simple microphone amplifier.
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BEGINNER’S SUPPLEMENT
(Continued from page 455.).
Non-Induetive Resistance
LTHOUGH we are continually using
the resistance, both in radio work
and in common parlance, how
many enthusiasts have pondered over its
various arrangements, its arithmetical
values and perhaps its actual meaning ?
Let us think for a moment what is meant
by resistance in the electrical sense. All
bodies which are set in motion. whether
they be mechanical or otherwise, have to
overcome friction, and it is a similar
property, possessed by a conductor, of
opposing the passing of electrons through
it, that we know as resistance.

s_pecinc Resistanece

Every conductor has a specific resistance,
which means its resistance per cubic
centimetre between its opposite sides,
although it varies with different temperaf
tures. It thercfore follows that we must
have some sort of comparison whereby we
can measure the resistance of any conductor,
and thus the standard unit called the
““ohm ” has been chosen, which represents

Armmerer
s

the resistance of a column of mercury of
certain dimensions and temperature, and
by which we determine our various calcu-
lations. We are not as a rule concerned
so much with specific resistance, for you
can guess that if we know the cross-
gectional area (a), the length (1), and
specific resistance (p) we can, by using the

following equation :—(1) R=p‘-}- arrive

at the total resistance. But, of course,
this is not necessary in practice, as it
it is already nicely worked out for us when
we purchase the component.

Resistance in Series

Having covered a little preliminary
ground, let us venture to connect a few
resistances of known values in series in a
circuit, and see how we get at their total
value.

Here is an illustrated circuit actuated by
a 10 volt. accumulator with three resis-
tances of equal value. What we have
done in this particular instance is merely
to have lengthened the circuit, and accord-
iwg to the above formula the total resistance
increases as the length. As the voltage
has to overcome each resistance separately,
the total resistance is therefore the sum of
their separate values—mnot forgetting the
internal resistance of the cells, which are
also in series. Perhaps it would be in-
teresting to see how we arrive at this.
Ohm’s Law tells us that the current (I) in
a circuit is directly proportional to the
applied voltage (E) but inversely propor-

|
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4

A TALK ABOUT
RESISTANCES

tional to the resistance (R) of the circuit.
So we can from this form an equation

. 1=E
thus : I_R

E volts and R ohme, Bat if I equ'als.—g
E

I3
therefore B=1T0=10 ohms. We know

the battery resistance is 1 ohm, the three
remaining resistances must necessarily be

Far G e 04 41000 Bu B0

J T )

: where I equals amperes,

E must equal I X B then R equals

3 ohms each. Again I=}:%=1-—'i%=
1 ampere, or E=IXR=10=1+10=10

volts. You see how nicely it works out
when we apply Ohm’s Law.

Parallel Arrangement

Now let us turn our attention to.a little
more complicated arrangement, this time
resistances in parallel as shown in Fig. 2.

Its first appearance seems to indicate a
somewhat formidable aspect, but to the
contrary, a little concentration, an alge-
braical equation, and it is all simplified.
Perhaps at this point it is as well to recall
formula 1, by which we obscrve that
resistance varies inversely as the cross.
sectional area. Although the formation
appears to have a larger total than before,

we have three parallel paths for the current
and reverting to Ohm’s Law again, we arc
reminded that the total current equals the
applied voltage divided by the total
resistance of the circuit, i.e., I=II%’ but
p— - - — 104
K- 31: {Qx, thcre:om by d1v1dl ing both
sides of the equation by E we get

T 1 ‘ . R HI+
1=3/3; but as R is the reciprocal of R
therefore R=3/3=1 olim. Now we have
in addition 1 ohm internal resistance of
the 10 volt. battery in series with the
former, so the total resistance is 141=
2 ohms, ==g=lg=5 amperes. Iach
branch will pass a certain proportion of
current, depending of course upon the
resistance of its conductor. So we have
noticed that this method of connecting in
parallel has the effect of reducing the
total rcsistance to a value smaller than the
smallest resistance, which is the reciprocal
of the sum of their individual reciprocals.
There are numerous applications where
we can employ the resistance for radio
purposes, one of the essentials being the
grid leak usually connected between the
detecting valve grid and positive end of the
filament heating battery. This allows.y
to drain away the negative eharge, whioh’
would otherwise accumulate and impede
the electron emission froin the filament‘to
the anode. Another, by using it as a
coupling device between circuite, but this
time in conjunction with a condenser. As
already mentioned E=IXR; so any
change in anode current -will cause a
voltage or I X R drop across the resistance
—this variation being communicated by
the condenser, creates a change in grid
potential of the next valves. A combina-
tion such as this is known as resistance
capacity coupling. The values of the

Novembe_r 19th, 1932

resistance in these cases are exceedingly

higher than those we have been discussing,

perhaps from 10,000 ohms to 3 megohms
(3,000,000), but of course, it does not
interfere with our method of calculation,

The Lamp Resistance

Last, but not least, cemes the lamp
registance, usually of the carbon type,
which we 8o often sce on accumulator
switch-boards for regulating the charging
current. This, as well as the wire wound
resistance, represents a definite expenditure
of energy, but dissipates it in the form of
heat and light. We can arrange them in
any manner already described, and sum
up their values accordingly. They are, of
course, 80 constructed to withstand varioue
specified voltages, or we would perhaps
have no filament left ! )

ay
:
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AN ENCLOSED ,
i AERIALEARTH SWITCH |

An Enclosed Aerial-Earth Switch
ANEAT substitute for the usual lightping
and aerial-earth switch can be made,
as shown in the sketch, with a small
wooden box, two sockets and a plug.
The sockets are mounted on the underside
of the top of the box, and the connections
made as indicated. The box, which should
be made dustproof, can be fixed below the
lead-in tube.—\W. FREEMAN (Leeds).

enclosed  aerial
carthing swilch.

An

TO A TERMINAL OF SET

cux
SOCKET

TO E TERMINAL
OF SET

>

i
{TWO SPLENDID HANDBOOKS

By F. J. CAMM
96 PAGES ONE SHILLING EACH
Or 112 by post from George Newnes, Lid.,
8-11, Southampton St., Strand, W.C.2, §
25 TESTED WIRELESS CIRCUITS

ACCUMULATORS :
CHARGING, MAINTENANCE AND CARE :

8220108008 100 10
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VARIABLE MU
Sereened  Grid H.F.
Amplifier for range
and distortiounless vol-
ume coptrol. Mullatd
PM 12v,
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'“ARGUS 3”: :

IGUARANTEED

=wuh FREE CALIBRATOR !

1 Pair Teleen twin maliched colla
I 1 J.B. Unitune 2-gang 0008 mid.
varirble condenser, 2060 ..
I 1 Liseen Hyvernik 4-1 L.F. Trans«
former with Lissem tone Com-
pensator ..
1 Re:dy Radlo 8. G Choke .
1 Kinva Standard Screened Choke
1 Beady Radio Bakelite condenser
0005 mid. .. aa ..
1 Rc:’dy Radlo Bakelite condenser
003 m!
I 1 Lewcoa uo 000 ohms. Pountlo-

| B r.cc. .ooos m:g 3¢l cons
L1 1‘(:.(;t 0003 tntd. tixed conden

8

1TCC. 1 m!d. Mnn-brldge con-
depser type No. 50..

j 2 TCC 2 mid. Mansbndua cons
denser ¢ No. 50..

T.C.O. .1 mid. Mnusbﬂdgc cond

denser type No. 50 .. i3

1 Dubilier 1 meg. resistance ..

l J Lew»os Spaghetti resistance

ohms

5,000
I 1 Leweos i Spaghett! resistance
X al

mlstaneo

1 Ready Radio 3-pc!nt sthch..

2 Clix 4-pin chassis mounting

valve holders (with terminala)

1 Ciix 0-pin chassis mounting

valve holder (with terminals)

l 8 Beﬂing~Lee terminale, L8.4;

l LA8.—; two Pick-up; Aerlul "
Eart

JBellmg-Lee Wnnder Plugs,
b “aBl; 6B~

G.B-

! 1 Belling-Lee 5-w¢y Batm:y eord
with plugs ma.rkad R.T. 4
HT.41; BTA2; HTA3;

E n D LA

2 coils Lewcos connecting wire. .

ullard valves :—PMJ2V ;

PMl‘I PM22A .o .
“159 " Cabinet.. .

B 1 Easytix Baseboard and qpecla]
l Panel drilled to specification
Flex, acrews, ete. 3
1 Caltbrator Easy Stn.lou

¥inder (no charge) .. 5

L--------_--L---
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SCREENED
GRID DE-
TECTOR . (or

enormous - amplifi-
cation, with maxi-
mum selectivity and
detection without
overioading or dir-
tortion. Mulard
PM 12,

LOW  CON-
SUMPTION
PENTODE

output for quality
with great volume.
Muilard PM 224,

kitl

Kit No.1 £5 2 6

PRACTICAL WIRELESS

REASONS

WHY THE UNIQUE DIRECT RADIO

ARGUS 3,, GIVES

QUALITY SUPER-HET RESULTS

THE MOST MODERN CIRCUIT EVER PUBLISHED FOR THE
AMATEUR SET CONSTRUCTOR.

TRE ‘303 MODEL ¢ A ™ (with Valves, Cabinct
and Moving-Coit Bpeaker), £6/17/6. Or 12 monthly
payments of 18/6,

Model “B™ (complete kit with Valves only),
28/10/0. Or 10 monthly payments of 8fe.

METEOR 8.G. 3 MODEL * A ** (with Valves, Cabinet
und moving-coll Speaker), £8/17/8, Or 12 monthly
pa.ymznu of 17/-.

Model “B** (complete kit with Valves only),

COLLARO complete grama. play-
{ng unit, Incorporating induction
motor, pick-up, volume-coutrop
and antomatic stop, £4/0/, Or
10 monthly paymenta of §/-.

ATLAS, A.C. 300 mains unit, [n-
corpomtlnx H.T. 150 volts,

25 M.A. L.T, charger and grid
bias, 1} to 10 volls, #6/10/0,

1 £6/2/8. Or 12 monthly payments of 10/8, P mon iy suymenhr i
CT RA! New 1933 Per-
£ 0 (less valves and cabinet) or] 12 RENDALL-PRICE 8.G.4 (complete kit with Mnllard manent. Magnet Moving Coll
70 monthly instalments of 9/6. Valvesand " 159 ' Cabinet), £2/10/0. Or 12 monthly Bpeaker Chassts, incorporating
I payments of 14/-. })l:p!:t transformer lur power on
| KitNo.2 £7 13 0 KENDALL-PRICE $.G.3. Completo kit with Valves RSN Sl
3 4 and Cabine 5 hl,
12 ol (with valves less cabinet) or 12 e R “ SONOTONE 4”
58 ] monthly instalments of 14/-s EENDALL-FRICE $.0.3 (A.C. Mains Modeh. Com: KitNo.1 £5126
plef with Val d Cabinet, £l "
I Kit No_ 3 £8 13 o monthiy paymentza&“;ul-. T S 0:2 less mlveu. and cabinet) or 13
20 ' 5 ) KENDALL-PRICE ALL-WAVE THREE, Compiete monthly paymeuts of 10/8.
a3 gv‘;ll}:hlvali:g:alggl t(smgfm:g/ or 12 ;zgxéayav&sunanblm.ful7m. Or 12 monthly Klt No. 2 £7 1 6
7 ol - i #AJAX " THREE KITS.—Kit 1 (less Valves and (with valves less cablpet) or 13
i KitNo.4 £11 5 0O D;‘;’::::{s S31/8. " Deposit. 10/-, and § monthly monthly payments of 14/-,
2 6 2
= : or 12 monthly instalments of 21/.. lx‘;;fﬂ(,;mdti‘l‘;‘,',;?u;e;;f;:’:ﬁt)} .,’,:,/"3' LI E L !S‘IE No. 3 £8 10 0
Complete with Valves, handsome 3 (with Valves and Cabineld, £9/16/0. Deposit, bt bayngs ot 1o, -1
210k *159” Walnut Consolette Cabinctand 15/- and 11 monthly payments of 8/6. = % %
I Epoch Twentieth Century Moving- $ JUPITER 3 " KIT.—Kit 1 (less Valves and Cabinet), K|t NO 4 £13 10 0
310 Coil Speaker with input transformer, (#3/12/0. Deposit 10f-, and 10 monthly payments or 12 monthly payments of 25/-.
110 ' K‘iz’!a(wlth Valves, lees Cabinet), £5/318/0, Deposit Corplete, Kb of Componeats oy
iy RECOMMENDED ACCESSORIES “ 180, and T ronthly wagmenta ut 1080 " DT Pt Combotie e
S, - ~bine
10 l Blemeng ()K‘T'Am“efh "1‘20 ivolts lg g %’ 33&‘;}‘;;;31%“:&(;:::::21 i‘{gﬁo ;i mﬁ:t!or&;‘:gﬂl’,‘mu I?I%&[?) 2
Oldham 0.50 Accum oF 5 ance
16§ Slemens 6.1, Batter 10 OLDHAM 120-volt Wet B.T. accumulator, 5,500 m/A, el e 0D
1 6]  Seonant Todoor dimtiitnel! 3 8 bous cupucity, 4110 Or 12 woathly Jeywents | TCOMPLETE _ CATA.}
. . 2 of 3 =
16 Selectant Earth .. 18 BOWYER LOWE A.E.D. Mark IIT ‘LOCUE OF ALL'
Epoch Twentieth Century Perrn- arl pick-up. £1/10/0,
11 = msncn: M:snet ;l!o‘:rﬁlx %?u U e el R e g ' SETS. ACCESSORIES '
¥ Speal oo T35 § Imafer) IAND GADCETSl
Van A 244 Tilminat 219 8 LLA tion ¢
9 1 ﬁm e Lummm o A cos.‘:/lgig. induction gremo., motor for A.C mains, IPRICE 1/- POSTFR
L P e e,
ol
|
i To : Direct Radio Ltd., 159, Borough High Street, London Bndge, S.E.1.
20
8= Pleasc dispatch to me at once the following g00ds. . ve.onesrrreeacsiancoiioneen a1 AT .
z;lggl .‘...._.H.). T R e T T U T R 1
] 1 for which (b) 1 will pay on delivery {cross out line €. g MR T :
[} i c) | enclose first deposit of not applicable 1
| S | NV . B s S T 0o vl A s o o5 e 065 | 712 St - s SRR 3 Cake i
£313 ©
oy ADDRESS. . [
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B R L R R P

...« Practical Wireless 19/11/32


http://www.cvisiontech.com
http://www.cvisiontech.com

PRACTICAL WIRELESS

FEW years ago the percentage of

home-constructors interested in sets

for the reception of wavelengths
below 100 metres was very small indeed.

To-day it certainly is not large. But the
growmg popularity of the short-wave
receiver, and the growing number of short-
wave stations, lead one to believe that in a
‘year or two this branch of radio will have
become very important indeed to the home-
construction enthusiast.

The outstanding characteristic of the
short waves is that they are almost useless
for the reception of local stations, but in-
valuable for the reception of signals from
great distances. During this summer there
have been roughly one hundred stations,
all over the world, broadcasting regular
musical programmes on wavelengths be-
tween 10 and 80 metres ; and, with a good
receiver, most of them can be heard in this
country during some part of the twenty-
four hours. Various properties of * short
waves ”’ make it necessary to use a some-
what modified receiver for their reception.
The ordinary broadcast receiver, particu-
larly if it includes no H.F. amplification,
may be made to function quite well pn the
shorter wavelengths, but, generally speak-
ing, it is preferable to design a separate set
for the purpose.

Short-Wave Frequencies

The chief reason for this is the extremely
wide band of frequencies embraced by
what we rather loosely agree to term
“short waves.” In the medium-wave
broadcast band, -between 200 and 600
metres, we have a frequency band 1,000
kilocycles in width—capable of accom-
modating 100 stations with a spacing of

,-.-c .....

THE ABC OF SHORT-:

WAVE RECEIVER DESIGN
By L. H. THOMAS

10 kefs between them. Between 20 and 30
metres only we have a frequency band five
times as great in extent—5,000 ke/s wide.
Between 20 and 10 metres we have a
further 15,000 kef/s !  The entire spectrum
of * short waves ”’ from 10 to 100 metres is
27,000 kefs in width—27 times as spacious
as the

29100 108 08 15
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These ranges are, mnaturally, only ap-
proximate ; but any deviations will be
rather on the ““ wide ”’ than the * narrow
side, so that there is no fear that the entire
range will not be covered. Special points
to watch in the operation of a short-wave
receiver are these : First, there should be
no ‘ hand-capacity ” effects. That is to
say, that a signal should not disappear
immediately the operator removes his hands
from the tuning controls. Trouble of this
kind is invariably due to instability, which,
in turn, is usually due to a poor choice of
layout.

ordinary
broadcast
band, and
necessit-
ating 27
times the
amountof
care and
skill -in
tuning!
For this
reason it
is quite
imprac-
ticable to
handle it
all in one
sweep of
the tun-

L

HF+{100)

R

HFC,

fﬂ%}

I EMFO GB+
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adopt the
compro-
mise of
sub-dividing it into four different bands,
using, generally, four sets of plug-in colls
for that purpose.

Coill Windings

Fig. 1 shows a typical short-wave re-
ceiver of the simplest kind. The particular
charm of short-wave work, incidentally, is
that the simplest apparatus is usually the
most effective.

TRHNSFORMER
[ILT?;}EHIJII DETECTOR &
ERIAL O\
En/a
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HF CHOKE
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RE ACTION

TUNNG I =—]—=
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i

SWITCH

If the coils are carefully wound
and equipped with plugs to make
them readily interchangeable, only
five will be requiréd to cover the
range from 10 to 100 metres. Wound
on formers with a diameter of 2}
or 3 inches, the coils necessary will
be two of three turns, two of six
turns, and one each nine and fifteen
turns, With a tuning-condenser of
.0001 or .00015 capacity, coils of
these sizes should cover roughly
the following bands :—

—=- e Aerial | Grid | Reaction Range
WLt bl U/ @) | @) | (Ly) | o metres)
METAL OR
METAL~ BACKED PANEL 13 % gg:%gﬂ
Fig. Z—Layout of a two-valve receiver. Note the 6 .8 - 19-30
short wiring, and the layout of the components. 3 3. 10-22

/=2

Fig. \.—Typical short-wave receiver of the simplest type.

A Two-Valve Receiver

Fig 2. shows a layout for a two-valve
receiver which makes possible the use of
very short wiring. The front panel is either
of metal, or of wood or ebonite backed with
metal foil. The moving plates of both the
tuning and reaction condensers may be
directly connected to this metal, since both
are at earth potential. This simple pre-
caution, so often neglected, may prove to
be the border-line between the success and
failure of a short-wave receiver. Second.ly,
there should be no suspicion of “ ploppy
reaction control. When the set goes in or
out of oscﬂlatlon it should do so smoothly,
with neither a * plop ” nor an audible howl.
The latter effect, known as  threshold
howl,” causes considerable annoyance to
novices handling a short-wave receiver for
the first time, and may be due to a variety of
causes. The useofa.5-megohm leak across
the secondary of the L.F. transformer, as
shown in Fig. 1, will generally prevent a
set from showing this annoying habit.

Critical Tuning

Thirdly, the owner of a short-wave
receiver must remember that, although

(Continued on page 459.)
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Below 100 Meters

(Continued from page 458.)
the * spectrum >’ has been split up into four
bands, the tuning on each of these will still
be five or six times as critical as that of the
average broadcast receiver. This may be
counteracted to some extent by the use of
a really good slow-motion dial on the
tuning condenser; but even then the
operator must not be heavy-handed. The
golden rules are these—go round your dial
i?llowly; and listen to everything that you

ear.

The . broadcast stations are grouped
together in fairly narrow wave-bands on
roughly -19, 25, 31 and 49 metres. Most
of the space in between these bands is
occupied by commercial stations using
morse. This accounts for the usual com-
plaint of the short-wave novice that he
‘‘can’t hear anything but dots and
dashes.””. -If you cannot tell exactly where
you are in wavelength, listen carefni’ly until

PRACTICAL WIRELESS

you find a broadcast station, and then,
within five degrees or so on the dial, you
should find half-a-dozen others.
_bave succeeded in identifying one of them
you should have no trouble in spotting the
rest.

Practically any aerial 'will give good
results on the short waves, from the long
outside wire to a short aerial across the
room. The larger the aerial, the looser
will the coupling of the aerial coil to the
others need to be. An earth is not always
necessary. The only rule that can safely
be given is: ““ Use an earth if it improves
your results. Otherwise, don’t ! ™

Finally, it is as well to remember that
those who expect consistent loud-speaker
results from a two-valve receiver will
generally be disappointed. There will be
four or five stations that the average two-
valver can handle on the speaker, but for
consistent work three or four valves are
uecessary.

remns i

FROM THE FLASH-LAMP (2) By “PHOTON”

= e

The Source of the A.C. Output Energy
HE A.C. component of the output of a
valve is the only energy available
for sound reproduction ; the word
component is used here, though it will be
shown later that it is not strictly applicable.
It is so often that in valve circuits of
different kinds the valve is shown sub-
stituted by a diagrammatic A.C. generator,
and this has the sanction of many leading
authorities, that one very important aspect
of the subject is lost sight of or glossed over.

If an A.C. current be superposed on a
constant D.C. current, the energies of the
two are added in summing the total energy.
The mean current is not affected by the
superposition of the A.C. current, but the
root mean square i8, and it is the square
of this R.M.S., namely, the mean square
which, multiplied by the resistance, is the
measure of the energy, and this, asstated, is
the sum of the D.C. and A.C. components
taken separately. The resistance in ques-
tion may include the motional impedance
of the speaker, in addition to the copper
ohms and the valve impedance, but we have
not got to that yet; we are dealing with a
simple circuit containing ordinary ohmic
resistance. In such a circuit, it is correct
to refer to the A.C. component of the
energy or power (watts). But we cannot
think of a valve circuit in quite the same
manner. The only power available for both
D.C. and A.C. comes from the H.T. battery ;
and so long as the valve is operating within
the limits of undistorted output the milliam-
meter in the plate circuit stands steadily
at the same reading, whether there is an
A.C. component or not; that is to say,
whether passing the normal steady plate
current or whether a signal or broadcast is
coming through, and the battery volts are
unchanged. Hence the energy of the A.C.
component cannot be considered as addi-
tional to the normal steady D.C. current
energy, but rather as something taken from
it. This looks like a paradox; it almost
seems to upset the statement of the case
and conclusion given in the preceding
paragraph. We will examine the matter
more closely.

Firstly, the fact that an A.C. current
superimposed on a constant current in a
given resistance means additional watts
loss and therefore additional watts to be
supplied cannot be doubted ; that is so.
Secondly, the fact that the energy per
second (watts) consumed by the valve

circuit is the same whether an A.C. com-
ponent exists or not (so long as the ammeter
is steady) is equally unquestionable. So
we fall back on an examination of the
nature of the resistance.

We cannot think of the A.C. working
current in the case of a valve as being
generated by a peculiar kind of A.C.
motor producing a variable R.M.S. or vector
potential ; we must give full weight to the
fact that the variations in the amplitude
of the A.C. current arc due to resistance or
impedance changes in the circuit itself.
Thus, if we denote the conductance of the
circuit by o (=1/R) and this be taken to
vary, then the current (for given EM.F.) ¢
will vary with ¢ or = k o where k is a
constant, and the “C*R” loss will be
i*lo=1 k ofc=t¢ k; in other words, it is
the mean current and not the R.M.S. that
determines the power expenditure, and this
is in agreement with the obvious truth.
The paradox is dissolved. To refer to the
dissipation of a valve as being so many
watts is misleading ; it tempts one to
believe that the useful work performed b
the valve is additional. Actually, as wi
have been perceived, the dissipation may
be either the whole or part only of what we
may term the tnput to the valve, the balance
being the (A.C.) output. There is no case
for changing the accepted terminology, but
it is important not to be confused into
supposing that the dissipation is all dissi-
paied, in the ordinary sense of the word.

A Splendid Children’s
m—— it Book

i !
Tim the cat,
i Toots the pig, !
{and Teeny !
i the duck are :

ia queerly
: assorted trio, !
Pand their !
i comic antics
i are a joy.

2'6

PRI DA T - .

Obtainable at all Newsagents and Bookstalls,
or post free 2/9 from George Newnes, Ltd., 8-11,
Southampton Street, Strand, London, W.C.2.

Once you |

Specified for the

“ARGUS THREE”

You require: Two 4-PIN, One 5-PIN

Acknowledged by expericnced experimenters and
technlcal experts to be the perfect valveholder.
Sturdily built, skeleton type for mwcunting on metal,
ebonite or wood. - Turncd Resilient Seckets guarantes
full-surface contact with every ; -~ q
type of valve.gin—solid or other.
wise. Easy insertion; the unigue :

design of tke plate allows sockets i 4 Pin 8d'
to move laterally and centre : Moadel
themselves  with  valve - pirs. :.. . . ...}

Low Loss—Highest Efficiency.
Fully Ilustrated folder N frec on request from
LECTRO LINX LTD., 254, VAUXHALL BRIDGE RD., S.W.1.

Makes all the difference to Enioyment
and Economy. No skill required with
thisinstrument. ¢¢ The Wireless World »’ &
deseribes it as ¢¢ the most comprehensive,?’
The ONLY popular priced instrument
testing resistances, as well as voltage of
H.T. and L.T. Batteries, valves, trans-
formers, coils, condensers, short circuits,
distortion, etc. 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
0-2,000 ohms.” Of all Wireless Dealers,
Ironmongers, etc., including  4-page in-
struction leafiet.

WATES 126

Universal Meter

Made in Britain. Fally Guaranteed.

3in 1 POCKET METER, L.T. (0-6 v.) 8,6
H.T. (9-150 v.)_and 0-30 milliamps.

Pocket case for same, 1/3.
Explanatory Leaflets post free,

WATES RADIO Ltd.__,

184-8, Shaftesbury Avenue, |
London. W.C.2,
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Output Transformers

NOVICE friend asked me the other
day a question concerning output

transformers. * What,” he said,
“ are they for, anyway ?’’ I explained at
great length that they allowed of matching
the resistance of the loud-speaker with that
of the valve, that they allowed of long
leads being used without inconvenience, and
that they protected the loud-speaker
windings by diverting the high-tension
current from them. ¥urthermore, I told
him that with an output transformer it
did not matter which way round the speaker
was joined to the set, because, as there was
no direct current passing, there was no
fear of the magnets of the speaker being
de-magnetised.

He then went on to ask what happened
when the output transformer was fitted to
the loud-speaker—as is the case with most
modern moving-coils—and when he wanted
to use the speaker in another room. That,
of course, alters it, I told him, and it struck
me that here was a point that has been
neglected by some makers-of moving-coils.
It would be a great help if the output
transformers were easily removable, because
reception would be much better with
speakers on long leads if the transformer
could be fitted as near the set as possible.
With long leads a considerable loss of high
notes is noticeable unless precautions are
taken, due to unwanted capacity of the
leads themselves; and by plaeing this
capacity across the primary this high-note
loss is accentuated. This will be easily
seen, for, by removing speaker and trans-
former to a distance, you are, by means of
the double leads, adding wire to the primary
and, incidentally, introducing unwanted
capacity in a very undesirable place. By
removing the transformer from the speaker
chasgsis and fitting same in or near your set
this unwanted capacity is placed across the
secondary, in which position it cannot do
much harm. The only snag that comes in
is when the transformer is virtually part
and parcel of the speaker and where it is
almost necessary to wreck the whole job to
separate them. In this case it is generally
preferable to purchase a 1 : 1 output trans-
former, or else fit a choke filter output to
your set. KEither of these will result in
much improved quality, apart from the
fact that sending your H.T. through .long
leads is both a bad and uneconomic prac-
tice. In conclusion, it must be remembered
that your quality can sometimes be im-
proved if you feel you are losing some
high notes by fitting a small fixed condenser
across the primary of your L.F. transformer,
and the addition of such a condenser will
often do much to stabilize your set if you
are troubled in this respect. - It is across the
primary of the output transformer that
you do not .want this capacity, and it is
interesting to note that on some .trans-
formers a capacity of .005 is equivalent
in value to one ‘of 2 mfd. across the
secondary.

1 JOTTINGS FROM MY
i NOTEBOOK.

By “DETECTOR.”

Lad L T T UL LT
Using a Scratch-filter

ALKING of high-note loss, I have
found that, while the addition of a
scratch-filter to a radiogram certainly
removes the most objectionable scratch
that some pick-ups seem to magnify to
immense proportions, very often such a
filter removes certain of the high notes as
well. This seems to indicate that if the
scratch-filter were wired up with a two-way
switch so that it could be thrown out of
circuit as desired, it would be a desirable
thing. With organ records, baritone, speak-
ing, and some orchestral recordings where
the majority of the stuff is well down in
the harmonic scale, the scratch-filter does
good work, but records in which there is a
good deal of clarionet, violin, flute and
piccolo work in the upper register the
gcrateh-filter could be conveniently cut out.
Most filters cut-in about 2,000 cycles per
second, and, as' a general rule, record
seratch has a frequency of between 2,000 and
5,000 cycles per second. It is true that few
instruments go above 2,000 cycles, but, in
addition to those mentioned above, there
are many pianafortc works that have
passages exceeding this frequency.

S.G. Bias Values

DID you know that the insertion of a
small bias in the control grid circuit of
a S.G. valve often gives better selectivity,
and increased sensitivity ? Perhaps you
did and, in any case, this provision is made
in a great many
of the modern set
designs, but I
would like to tell
you ‘not to take
the value of the
bias recom-
mended too much
for granted.
Especially in the
case of indirectly-
heated valves is
this bias critical,
and can often
exceed the usual
value of 0.9 volts
with advantage.
It is a subject
that will provide

‘you with ample
scope for ex-
periment, and you
will find that too
much bias is as
bad as too little.
In fact, you will
find that there is
a peak point
where an in-
crease or decrease
in bias value will
result:in a falling
off in sensitivity
and selectivity.
When fitting a -

would-be car thieves.

T

A Young Inventor

KENNETH CHEESEMAN, with his invention for stopping
It is operated by a hidden electric switch
which, immediately the car thief puts his foot on the accelerator of
takes off the brake, causes an electric syren to shriek, illuminates
. a flashing red light in the headlamps, and thus attracts the
attention of ‘police and passers by:

new S.G. valve, it is as well to experi-
ment with various bias values.

Ahout ‘“ Motor-boating **

CAME across a set the other day that
had spddenly developed the bad habit

‘of violent motor-boating after working

satisfactorily for over a year. It was a
set worked from the mains, and the owner
was completely at a loss, especially as it
had previously given him such excellent
results. I found that one of the decoupling
resistances through which a H.T. tapping
was taken from the eliminator was unduly
hot and, of course, I immediately tumbled
to the solution. The resistance had
developed an internal ‘ short,” and this
particular decoupling circuit has ceased to
* decouple.” In the same way, the failure
of a decoupling by-pass condenser would
cause sudden “ motor-boating,” and I have
found that falling emission of one or more
valves will also give rise to the same
trouble. In the latter case, however, the
trouble is rarely sudden. Instability and
loss of power will have been noticeable over
a fairly long period, so that when motor-
boating is set up from this cause you will
have had sufficient notice that it is time
you treated your set to a new ° set —of
valves! An old hint which does not lose
in value by repetition is that valves can
often be revived by disconnecting the H.T.
and leaving the L.T. connected all night.
This enhances the emission of old valves.
(Continued on page 462.)
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You cannot afford to operate your present valves

indefinitely, unless you are satisfied with poor
sensitivity, distortion and weak output. Valves
deteriorate, gradually but surely, and need replacing.
Substitute any one of your present
valves with a Clarion, and note the
difference. You will then realise the

need for new valves, and not rest content
until you have an All-British Clarion
in every valveholder.

S fromj

CLARION RADIO VALVE CO.,
Tyburn Road, Erdington, Birmingham
and at

7, Duke St., Adelphi,
London, W,G.2
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SHILLINGS

LET ME BE YOUR FATHER

Unless you are in
touch with all &8
branches of industry
you cannot see the
possibilities of em-
ployment, but with
our glgantlc orgamsa- :
tion we are in touch |f
with every sphere of |
activity, and we know
that in many trades [
and professions there ¢
are more vacancies
than there are trained
men to fill them.

We teach by post all branches of the following

vocations, and specialise

examinationsconnectedtherewith.

Our advice is always Free.

YOU CAN HAVE A COLLEGE
TRAINING IN ALMOST ANY
CAREER FOR A FEW

MONTHLY

WE DO NOT
PROFESS  TO
ACT AS AN EM-
PLOYMENT
AGENCY, BUT
Ml WECERTAINLY

ARE IN A POSI-
TION TO GIVE
FATHERLY AD-
VICE ON ALL
CAREERS AND
THE POSSIBI-

PLOYMENT
THEREIN.

in all

General Education
Heating and Ventilating
Insurance

Mathematics

Accountancy Examinations

Advertising and Sales Manage-
menl

A.M.I. Fire E. Examinatfon

Applied Mechanics

Army Certificates

Auctioneers and Estate Agents

Aviation Engineering

Banking

Boilers

Book-keeping, Accountancy and
Modern Business Methods

B.Sc. (Eng.)

B.Sc. (Estate Management)

Building, Architecture and Clerk
of Works

Chemistry

Civil Engineering

Civil Service

All Commercial Subjects

Commercial Art

Concrete and Structural Engin-
eering

Draughtsmanship. All branches

Engineering. All branches, sub-
jects and examinations

It you do not see your own requirements above, write to us on any subject

"Transport

Matriculation

Metallurgy

Mining. All subjects

Mining, Electrical Engineering
Motor Engineering

Municipal and County Engineers
Naval Architecture

Pattern Making

Police. Special Course
Preceptors. College of

Pumps and Pumping Machinery
Radio Reception
Road-making and Maintenance
Salesmanship

Sanitation

Secretarial

Shipbuilding

Shorthand (Pitman’s)
Structural Engineering
Surveying

Teachers of Handicrafts
Telephony and Telegraphy

Weights and Measures ‘Insp.”’

Wircless Telegraphy and Tele-
phony

Works Managers

DO NOT DELAY
THERE MAY BE CHANCES FOR YOU TO-DAY FOR
WHICH YOU MAY BE TOO LATE TO-MORROW,
EVERY DAY COUNTS IN A MAN'S CAREER.

IT COSTS NOTHING TO INQUIRE

¥ WE TEACH BY POSTIN ALL PARTSOF THE WORLD %
Also ask for our New Book—FREE OF CHARGE

THE HUMAN

Seecreis of Success.

« 6‘32 7,

Note Address Carefully :
THE BENNETT
COLLEGE LTD.
(Cept. 182
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1900

ESTAB. Y

MACHINE

:I’

&
SHEF]| LD

{ent. 102)

[/


http://www.cvisiontech.com
http://www.cvisiontech.com

PRACTICAL WIRELESS

November 19th, 1932

SpeciallyChosen
for the ‘Alpha’
A.C.—D.C. unit

Always the choice of the technical
experts, < Practical Wireless ”” have
selected both the Heayberd Trans-
former and Heayberd Choke for
the excellent Unit described in this
issue, The designers know that
Heayberd Mains apparatus can be
relied upon for sound construction
and efficient working, YOU can
build this unit with the knowledge
that Heayberd components are sub-
jected to the severest tests before
inclusion in any circuit. For A.C.
and for D.C. Mains components—
Heayberd are specialists ! Trans-
formers and Chokes are constructed
from the finest steel and wire.
British material used by British
workmen- in a British Factory.

HEAYBERD 751 CHOKE

Inductance  Resistance  Max, Capacity Price

50 henrys. 800 ohms. 50 ma. 2/6
HEAYBERD 715 TRANSFORMER

OUTPUTS : Price
230+ 230v. 24+2v. 2+42v. 28/6
30 ma. 1amp. 4 amps,

The 1933
Handbook of
Mains Work-
ing gives full
details of the

above compo. §
nents together
with details of
Complete
Units, Kits,
Conde nsers,
Chargers, etc.

A\ for Heayberd

handbook on

T

%3 | MainsWorkin
“@U‘ # | [ enclose 3d stampsfor
ol New Handbook of Mains

|| Equipment. Packed witht.
Technical Tips, Service
Hints and 'diagrams
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Address...........
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F.C.HEAYBERD & Co,,

1
i
10 FINSBURY STREET, LONDON, E C.2 |
i
1

i One minute from Moorgate Stn
- ]

Radio Ramblings
(Continued from page 460.):
A New Mineral

X-RAYS, which are among those having

the very shortest of known wave-
lengths, have been used to discover a new
mi.n{’e{al’ known as braggite in honour of
Sir William Bragg, whose work with X-rays
and with the atom has been 80 successful.
Its principal constituents appear to be
platinum and palladium, and the ores from
which it was discovered were given by a
large concern of platinum producers. Thé
discovery was made in the laboratory of the
Natural History Museum, South
Kensington. :

Aerodrome Telephony
F you are in the habit of listening to the
telephony sent out from one or the
other of our large aerodromes, you will be

interested to learn that another such station |

will be working early in the New Year,
The station will be erected at the municipal
aerodrome at Manchester, and the Marconi
Co. are doing the work. The transmitter
will have sufficient range to communicate
with aircraft on the Irish Sea crossing and
proceeding through the Midlands and
Wales, besides maintaining an inter-aero-
drome communication. The Air Ministry
is responsible for the installation, and
weather reports and other matter will be
regularly sent out. The station proper is
situated nearly a mile from the landing-
field, so that the two 100ft. masts used will
not interfere with ascending and alighting
aircraft. Transmissions will be made on
700 and 1,550 metres, so that if your sets
will tune to either or both of these bands
don’t forget to listen.

Detector Hints

F you are doubtful if the H.F. side of
your set is working efficiently, dis-
connect the anode lead from the top of your

S.G. valve, and connect it through aj

0.0001 mfd. condenser to the aerial terminal,
If signal strength does not appreciably
alter, you were correct in the first place,
and something is wrong with your H.F.
amplifier.

If you try soldering a connection to the
aluminium chassis or screen of your set
you will find many difficulties. Years ago
people said aluminium could not be sol-
dered, but there are now many fluxes and
patent solders on the market. Most

-fluxes can be eliminated, however, if you

first of all “tin” the aluminium in the
place to be soldered by getting a molten
“pool ” of solder at the spot and con-
tinually scraping through it with the point
of an old knife. By this means the oxides
are worked to the top of the “ pool,” and
soon the tin in the solder will be found to
be adhering to the aluminium. The wire
to be soldered can then be inserted in the
pool in the usual way after first of all
cleaning it thoroughly. When making a
connection to a screen by means of a
terminal make sure that you have well

. scraped round the part where the terminal
i3 to be placed. Some screens are sent out

with a thin coat of lacquer on them to
preserve their bright appearance, and to
tighten a terminal on this will result in a

.| very poor connection.

| Wireless at the Wheel

AN entirely’ new built-in radio set which
will enable motorists to enjoy pro-
grammes .whilst actually driving was
announced this week by Philco, who have

recently established works in this country*
These sets are a standard extra on many
makes of American cars, and are widely
used in an adapted form by the American
police. They are entirely unobtrusive and
take up no room in the car. The aerial is
hidden in the roof; a 135-volt dry high-
tension battery is fitted under the driver’s
seat, and both the receiver and the moving
coil loud.speaker are placed under the
scuttle. All that can be seen of the set
is a neat iluminated tuning plate, fitted
with a lock and key beneath the steering
wheel. Built-in radio sets of various types
have been tried out before in this country ;
but, owing to the noise generated by the
electrical equipment and to constant varia-
tion in volume, they have usually only been
playable when the engine is shut off, In the
new Transitone, it is claimed, these difficul-
ties are overcome, Special methods of insu-
lation suppress electrical and engine noises,
and volume is automatically controlled.
The price of the new Philco Transitone is
33 guineas, plus the cost of installation.

THE NEW LISSEN |
3.VALVER

: (Continued from page 440).

approximate wavelength, and a good high
aerial was used. With the volume control
at its minimum setting the strength of
signals was quite sufficient for ordinary
listening purposes. The volume control
could be rotated about two-thirds of the
way round before the set burst into oscilla-
tion, and at this point the volume was too
great for any but the * noise fans.” Some
of the dance music which was transmitted
was almost sufficient for dancing in a small
room, and the quality was really fine.
Huizen was a good signal, although for
this station the volume control had to be
about one-third of the way round to
provide normal room strength suitable for
general listening. There were no other
long-wave transmissions available at this
particular time, so recoursc was had to the
normal wave-band. Here there were two
stations working, Beromiinster and Frank-
furt. With the volume control about half-
way round quite good signals were obtain-
able, although perhaps not sufficient for
most people. It must be remembered,
however, that this was in broad daylight.
After darkness had fallen, dozens of
stations could be heard upon setting the
volume control about one-third one and
rotating the tuning control. It would be
useless to give a list of stations, as it would
only take up a column which could be
better devoted to talking about this neat
little set, but it is sufficient to say that at
least 20 stations provide a signal which
would be more than enough for quite a
number of people, and for the really inter-
ested listener this log could be easily
doubled, although some of the weaker
stations rcquire careful tuning. TFor this
latter range of stations use must be made
of the selectivity - plug situated inside the
receiver, and the small knob which is
concentric with the main tuning knob must
also be employed to balance the two tuning
dircuits. There is not the slightest difficulty
in finding the distant stations owing to the
calibrated dial, and there is no doubt that
this is the ideal receiver for the average
listener, and the K price—enabler  this

‘little set to be placed in the hands of

the ordinary man-in-the-street.
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COMMENTS ON\

COMPONENTS

IGRANIC CANNED COIL
ONE of the screened dual-range coils manufactured

by the Igranic Electric Co., Ltd., has been
tested and examined by us, and proves to be a very
efficient component. An eight-ribbed small-diameter
former is used, and an eight-terminal base is fitted.
An unusual method of construction is employed in
this coil, the only windings on the former being the
aerial coupling (or reaction) coil and the medium-wave
coil. For the long waves a coil of the duolateral type
is fitted inside the coil former. An eficient wave-
change switch is fitted in the base, and a coupling rod
through the mechanism may be ganged with any
number of coils. The price of these coils is 12s. éd.

PIX VALVES
THE British Pix Company, Ltd.,, wcil known as
the makers of the famous Pix aerial attachment,
have now turned their attention to the manufacture
of valves. These employ a completely mew type of
filament which is triple-coated, and has as the active
medium a deposit of neodymium and Mesothorium.
The result of this type of filament, according to the
makers, is a brilliancy and sensitivity above the usual.
Ordinary reception tests were carried out with these
valves, using them in a standard three-valve set.
The results were certainly very satisfactory, and
quality and distance-getting properties were very good
indeed. The characteristics were compared, and the
makers’ ratings were found to be quite accurate. The
valves are very cheap, ranging from 4s. 6d. for the
detector type of valve to 11s. 6d. for the larger types
of valve,

POLAR TWO GANG “ UNI-KNOB ’ CONDENSER
PERHAPS the most popular of the well-known series

of Polar Condensers, this model is a two-gang
condenser, whieh is characterised by a partlcularly
stiff and substantial constructlon. It has a die-cast
frame with screening cover, disc drive, and illuminated
dial. Trimmers are fitted to each condenser, the one
on the rear section having a variation of 40 micro-
microfarads. The trimmer fitted to the front section
of the eondenser has a capacity variation of 35 micro-
mlcrofarads and is operated by a small knob arranged
concentrically wlth the maln tuning knob, so as to
enable a final tuning adjustinent to be wade and the
utmost signal strength obtained. The capacity of
each section is .0005 mfd. and the complete condenser
is moderately priced at 19s. 6d

BULGIN SIGNAL LAMPS

RANGE of various patterns of signal lamps for

mounting on the panel is made by the RBulgin
Company. Qutstanding among these is the Flush Signal
Lamp No. D.9, which has been designed to have a
minimum projection from the front of the panel.
An ingenious spacing tube and spring throws the bulb
forward when the screw cap is removed, i)ermitting
instant replacement. The neatness and effectiveness of
the ﬂtg;\g will be evident from an inspection. Price
is 2s. 6d.

PANEL MOUNTING DIALITE.
THIS very ingenious wireless accessory i3 manufac-
tured by Messrs A. F. Bulgin and Co., and will be
found a most useful addition to any set which has not
illuminated dials. It answers the same purpose as
a motor-car dashlight, and, although particularly small
and neat, gives so wide a diffusion of light that It will,
due to the powerful and specially-shaped reflector,
illuminate panels up to 38in. long. It is finished in
metal, and has one-hole fixing. 1t sells at 2s.

PANEL MOUNTING INSTRUMENTS

ONE ean hardly overrate the convenience and im-
portance of getting correet readings of the ciir-

rent consumption of your valves, eondition of batteries,

ete. The.new minjature instruments made by Messrs.

Bulgin are adapted for fittiug to the panel, having

an overall diameter of only 13in. and mounting prac-

tically flush with the panel.
There are volt-meters, am-
meters and miliameters in
a variety of ranges and
also ammeters with a
central zero for indicating
accumulator charge and
discharge. The cost of these
ingtruments is  variously
7s. 6d. and 8s. 6d. each.
We are sure there must
be thousands of radio eu-
thusiasts who like to know what their set is doing,
particularly in regard to H.T. consumption, and they
will welcome the opportunity of acquiring a reliable
instrument at so low a price.

GOLTONE COUPLING UNIT
IN addition to the choke used for H.F. coupling pur-
poses, a condenser, and"also decoupling components,
are required for an efficient receiver. All these items
have been included in one unit by Messrs. Ward aud
Goldstone, and this is known as the * Goltone ” H.F.
Coupling Unit. This has the appearance of an ordinary
screened tuning coil—comprising an ebonite hase and
cylindrical aluminium cover. Mounted on the ebonite
base is a slotted former containing a very eflicient
high-inductance choke, containing 6,000 turns of wire

with an inductance
of  approxlmately
300,000 micro-
henries and a D.C,
resistance of only
200 ohms. In series
with this isa decoup-
ling resistance of 600
ohms. Owingto the
slotted former, the
self capacity of this
comnplete  wiuding
and decoupling resis-
tances is extremely
low.

For the decoup-
ling condenser a
tubular non-lnduc-
tive condenser of .01
mfds. i3 employed,
and for the coupling
condenser a mica
.0003 mfd. condenser
is fitted. Where
possibje, the con-
nections of these
components are
made on the actual
unit, and external

The Goltone coupling unit.
connections are made to terminals carried on extended

metal arm projecting through ebonite bushed slots in
the shielding can. As the unit 13 intended prineipally
for 8.G. valves, a pigtail is provided on top of the unit,
and to ensure stability this is fitted with an ‘‘ earthed ”
metal-braided covering. The price of this ingeniou
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which, with general excellence of design, gives it a
primary inductance of 80-100 henrys. Its amplifica-
tion curve is straight between 50 and 6,000 cycles per
sec., and it hasa definite step-up of 1.3. It is designed
for a parallel feed circuit, the direct H.T. current not
being passed throngh the primary.

Apart from its use as an inter-valve coupling, this
transformer is a splendid amplifier for a gramophone
pick-up. Used for this purpose, the pick-up terminals
are connected to the primary of transformer, while the
secondary terminals go to the usual terminals provided
on the set for attachment of pick-up leads. The
secondary can be shunted with a volume control.
The case is of the new universal mounting type, with
frosted aluminium finish, and it sclls at the modest
price of 6s. 9d.

POLAR STAR GANG CONDENSERS
IT is hardly an over-statement to say that a set to
be really up to date must employ ganged con-
densers. For modern conditions necessitate selectivity.
To secure this, multiple tuned circuits are inevitable,
and to tune each by means of a separate control i3
inconvenient and clumsy. 8o condensers must be
gauged. But, and it's a very big ** but,” if each of
three or four circuits are to be really correctly tuned at
all points from zero to maximum, each condenser
in the gang must be matched not inerely as to minimum
and maximum capacities, but throughout its range.
And this is where the new Polar Star scores, for each
one of these condensers is matched to an accuracy
of one half of one per cent., plus or minus one micro-
microfarad, at any position of the angular rotation of
the-shaft. Variable minimum trimmers are fitted to
each sectlon, operable without removing covers. The
rotors have phosphor brouze bearings, and are spring
coutrolled to prevent shake or end play. The sections
are assembled on a base plate of U-steel construction,
with flanged edges and of heavy section. Indeed, the
mechanical construction is a sound engineering job,
which will ensure permanent alignment, rigidity, and
freedom from wear. The cost of the 3-gang .0005 type
is 258, 6d. Poler components, as most People know,
are made by Wingrove and Rogers.
ELECTRIC CLOCKS
THE Junit Manufacturing Co. Ltd., are introducing
a variety of attractive clock cases for the Junit
Synchronous Electric Clock to. go on top of A.C.
Wireless Sets and Radlograms. The speeial models are
designed to match the design of the set and are carried
out in similar material and graining as the cabinet of
the set. The clock and set can be run from the same
mains, thus avoiding any further connections, and
these models make very pleasing Christmas gifts and
should be very popular for mains set owners.

The model llustrated is designed to match the
Pye “ K * receiver and the price is 42s.; other
electric clocks in cases are supplied to match the
leading Radio sets such as Lotus, Ultra, etc.

. (Continued on page 465.)

25 TESTED WIRELESS CIRCUITS
By F. J. CAMM
96 PAGES 1/- NET

Or 1/2 by post from Geo. Newnes, Lid., 8-11, South-
ampton Street, Strand. W.C.2,

and efficient component is 9s.

“ RADIO-OFF-GRAMO " SWITCH
IN these days, when cverybody is linking
up Radio with gramophone, this neat
rotary switch is sure to be in great demand.
It is of the double-pole type, with snap
action and self-cleaning contacts. It may
be used also as a wave-change switch, the
indicating plate being reversible and en-
graved “ short-off-long’’ on the reverse.
The price is 2s8. 6d., and it is made by A.
F. Bulgin and Co., Ltd.

SENATOR NICKEL - ALLOY TRANS-
FORMER
THE impulses which leave. the plate of
the detector valve are comparatively
weak, and must be highly magnified before
they will effectively operate the loud-
speaker. And their characteristies must
be carefully preserved throughout subse-
quent stages if distortion is to be avoided.
Obviousliz therefore, such a component
as an L.F. transformer must be above
reproach, The Bulgin Senator is up to
the minute, with a core of nickel alloy,

The Junit sunchronous electric clock for

L. mains.
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AMAZING BARCAINI E S T v
1933 BROWN P.M. MOVING for the

== 23
e, ol price 32/6 A, =
Here is a not-to-be-missed opportunity of obtaining Al c! ¥ Dl c-

l?/lO\;l‘gyG ﬁrsﬁ::lags EERMANENT lM GNE’g e uNlT °
t
rear:; 5 a. ¢rea( (WNeduce

price. This entirely Unit

and Chassis, with tapped Transformer, is a bar-

- gain that wnl instantly appeal to the home con- GEO. BEcKER LTD.,

structor. It is highly suitable to work with any
Set, from 2 valves upwards, giving deep, rich AMPERE WORKS, WEMBLEY, MIDDX. Telephone—Wembley 3737
tone and wonderful volume without distortion, =
Send only 2s. 6d. deposit and (ry it for 7 days.
If satisfied (as you surely will be), pay further
53, 0d. at once, them complete purchase by

?on(‘l’mly paylmen!s oBf ?ﬁ {}C“}éhiz“"ﬁ 3sz 26d) »
il ot ks R B 2 DITISH C.ENERAL BAND-PASS
fore send without. delay. r c o I L s

GET IT FOR 7 DAYS, FREE TR'AL These famous filter coils in
7

This superb Brown .~ —— improved form at a lower
Moving Coll Unit s | The British Made WATES price. The only effective

also obtaipable frited IUNIYERSAL METER
ioto a most Landsome Wal- { 18 the only popular priced method of ensuring perfect
separation at small expense.

I fostrument {esting resistances
out  Cabinet of modern Ins well as batterica, valves, :
Free wiring diagrams
supplied.

design @ height 13ins. ; circuit, and all componemds ; 1l
, Aerial and Anode
9 models. From all
dealers or direct.

breadth 13fins. ; depth Giins, | 4 readings on one dial.
BRITISH GENERAL

List Price £3 19 6, OUR SEND
snv 1/6
Manufacturing Co., Ltd.

TRICE 39/6. Send only
for 7days® trial, if eatisfied,
Brockley Works,LondonS.E.§

[
2. 6d. for 7 days' trial, if {
satisfied, pay further 2s, 6d. |colnpleu purchaze by 8
at once, then 8 monthly mon:hly payments of 2/6 &
payments of Ge, 0d. (Cash in I sh 12/6),
7 days, 39s. 6d.) e o e S e e T e S S S s e P s

E. J. HERAUD, Ltd., Dept. P.7, Number One, EDMONTON, LONDON, N.19

Branches : 78/82, Fore St., Edmonton ; 77, West Green Rd., Toltenham ;
34, St. James St., Walthamstou,, and 139, Hmjord Road, Enﬁ.eld Wash.
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IT TELLS YOU ALL ABOUT

RADIO POWER UNITS— h }
PACKED full of real wséfil puild them. and how lo

information and data, this e
T.C.C. Booklet shows you how NOTES ON A.C. POWER UNITS.
to run your set off the electric ey
light (A.C. Supply)—It shows opERATING RECEIVERS ON D.C.
you how, once and for all, to  paINS. o &
cut the cost of expensive TPRT
batterics, and to get better ABOUT T.C.C. ELECTROLYTIC CON.
radio: With a chapter on  pgNSERS ...
D.C. mains apparatus, this wn
book should be in ELIMINATION OF INTERFERENCE.
every electric light users i
hands. Gef your copy . FOUR 7.CC. POWER UNITS with
HI0¥ full constructional Details.

)

ROTATING RESISTANCE CAL-
LCULATOR.

et o bz
] ~ COUPON , | ® ‘
To The Telegraph Condenser Co. Ltd., ASk your Dealer 5
Wales Farm Road, N. Acton, London, W..
end ur book “Tbe Di nd Ce ion of Radie P If you have any difficulty in obtainin
(’.’}{;;i: !ﬁn :«Z‘aly ;ﬂfﬂ]{ ;)J‘;:,( p:::j stamps [:‘:’i””amﬂ .,:7;5{:; s Y g a c};py of this gook Fiu in the coupoﬁ . . .

T e T by Jrall = e O SRR and post to us with six penny stamps.

We will scnd you a copy by return.
e ALL-BRITISH

} RAC. 19/11/5..
Please write o Block Letters
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‘Comments on Components
{Continued from page 463.)

The ' Megite* ovolume control—~a wire-wound
precision dnstrument for parious purposes.

GRAHAM FARISH COMPONENTS
HE hownse of Graham Farish is assoeciated with
the * Gard” perhaps more than any other
component. (The price of this component, by the
way, is 1s. 6d.—not 1s., as erroneously stated in our
issue dated Oct. 15, p. 206) This is an efficient, easy-to-
fix lightning arrester which has to be attached to the
lead-in outside the house, and thus provides adequate
protection against damage from lightning, statie, ete.
In addition to this itemn, however, Messrs. Graham
Farish also make a number of interesting”components,
such as chokes, resistances, switches, volume controls,
speakers, pick-ups, ete.

PICK-UP
',I‘HIS is made in two types, one .of which is intended
for attachment to an ordlnnrf gramophone
tone-arm, and the other {3 complete with earrier arm.
The actual units are identical in both
cases, having well proportioned mag-
nets and a very efficient armature
movement. These units are noted
for their large output, and
for the excellent response
curve. The combined pick-
up and carrier arm is of
unique design, the pick-up
lead being moulded direct
on to the arm. This results
in a rather unusual appear-
ance, but in no way detracts
from the performance. The
arm is fitted with ball-race
bearings, and is counter-
balanced, so that wear due
to weight and friction is
reduced to a minimum. The
pick-up alone costs 22s. 6d.,
and with the arm the cost
is 32s. 6d.

MEGITE POTENTIOMETER N,
THE Megite Wire-wound Potentiometer 13 a neat

component, designed on very sound lines. A solid
bakelite disc has a recess running round near the edge,
and the wire resistance is fitted in this recess. Y¥or
contact purposes the now famillar * swash-plate”
principle Is employed, a disc of metal over the wire
being pressed Into contact upon rotation of an arm.
To ensure noiseless working, u non-metallic substance
is used at the end of the arm, and this works very
smoothly. The electrical contact is good, and proves
quite nolseless in action. A bakelite cover is fitted
over the component, so that it is protected from the
atmosphere and dust. In valoes up to 25,000 ohms the
price i8 3s. 6d., and over 25,000 ohms the price Is 4s. 6d.

OHMITE RESISTANGES
OR various voltage dropping purposes—such,
for instance, as decouplers, anode resistances,
grid bias resistances, etc.—the ‘* Obmitc ™ series of
resistances will be found extremely useful. These are
small, cartridge type resistances, fitted with most
substantial terminal ends, The thread of these Is
very securely held, and it is almost impossible to

The " Litlos™ variable
condenser fo: tuning or
reaction control.

loosen them. In addition, the terminal head Is
nice and large, and greatly facilitates connection
in a receiver. Soldering fugs are fitted, but where it
is desired to construct
anexperimental tyre of
receiver, special holders
are available. The
‘ Ohmite '’ resistances
fit into the clips pro-
vided on these, and
may be securely locked
into position, either
horizontally or verti-

cally. Where extra
high currents have to
be carried, a special

heavy duty * Ohmite **
is available. This costs
2s. 3d., and the ordin-
ary * Ohmite” costs
1s. 6d.

For resistance cap-
acity coupling, a special
form of holder is em-
ployed. This consists
of an ebonite base
containing a fixed condenser, and two cllps are mounted
on either end of the base. Two * Ohmites * may thus
bo easily fitted. This unit costs 4s. 6d.

THE SNAP TRANSFORMER "
OR low-frequency coupling the * Snap ** transformer
provides a cheap, and at the same time efficient,
component. Although small in size this gives results
comparable to some of the larger and more expensive
models. The overall reproduction is quite level, no
undue resonances being noticeable anywhere in the
scale. Two ratios are available, 3 to 1 or 6 to 1, and
the price for either ratio is 5s. 6d.

LITLOS VARIABLE CONDENSERS

HE * Litlos " variable condensers are of the solid

dielectrie type, with log mid-line capacity varlation.
The vanes are of flexible metal, with bakelised separat-
ing plates, and connection to the moving vanes is made
by means of a substantial pigtail soldered to the spindle,
and to a strong metal strip anchored wnder a terminal.
Stout bakelite end plates are attached, and the vanes,
separators, and end-plates are firmly fixed by means
of eyelets. The result of this method of construction
is a sound and solid component, efficient both mechan!-
cally and electrically. This component i3 made in
the ordinary two-terminal or three-termlnal (differen-
tial) types, and costs 2s.

‘THE SNAP H.F. CHOKE
THE Snap H.F. Choke consists of a bobbin filled with
very fine enamelled wire, having a D.C. resistance
of about 400 ohms. The choke provides a high im-
pedance on both normal wavebands, and the self-
capacity is sufficiently low to make this a very sound
component. A neat bakelite case protects the wind-
ings from damage, and the component takes up very
little room on the baseboard. The price Is 2s,

SPAGHETTI RESISTANCES
SPAG]-IETTI resistances are represented by a very
novel line known as Flexible Resistance Links.
These are wound with nickel chrome wire, and have
good current-carrying capacity. The principal features
of this particular item are the ends, which are provided
with tags and rings (for soldering or terminal con-
nections), and a thin bakelite tag, threaded on the
resistance so that the value, which is stamped on the
tag, may be easily determined, no matter where the
resistance is fitted in the receiver. This 1s, in our
opinfon, a most valuable feature. The price of this
component from 1,000 to 20,000 ohms, is 18., and from
25,000 to 100,000 ohms., 1s. 6d.

The R.C.C. Unit (above), and on the left
the fixed condenser, The *Snap® choke is

showa on the rizht,

The " Ohmite” resists
ance and the holders
provided for mounting
in a horizontal or
vertical  position,

H.F. CHOKE uNIT
HE * Multiwave * H.F. Choke Unit'ls a compicto
isting of cond

H.F. Coupling Unit cc ) 3
choke, and grid leak. The condenser Is moulded into
the base, and four clips (with terminais) hold the leak
and choke. The choke for this particular component
is a speclally wound coil, having sectionalised windings
to reduce peak-effects, and provides adequate choking
effects from 50 to 3,000 metres. The prico is 4. 6d.

NEW CONDENSER ASSEMBLY

MESSRS. WILKINS AND WRIGHT are about to
introduce a very interesting new condenser

assembly for the home-constructor, and a sample has

been sent to us for test. This consists of a Standard

Utility Condenser, to which is fitted a new Straight

Line Dial. This is one of the most ingenious dials

we. have yet seen, and is a departurc from the usual

circular arrangement. A friction drive of orthodox

design is employed, but this iz fitted with a cam

o%;emting between two parallel rods. These are

pivoted at the base of the assembly, and rotation of the

control eauses the rods to travel through a short arc.

To the top of the rods is fitted a crossbar carrying a

pointer, and this travels in a praciically straight line

over a distance of 4 ins. or s0. Behind the pointer is

an ivorine box containing a lamp-holder for Ulumina-

tion purposes. A scale

numbered from 0 to 100

completes the back of

papel parts of this

assembly, and it is fin-

{shed off by a npeat

meta! escutcheon with
glass window, which
will enbance the ap-

pearance of any receiv-
er. The eomplete
assembly can be fitted The flexible resistance leak—
to existing sets. showing the identification tab.

BROWH LOUD-SPEAKERS
MESSRS. 8. G. BROWN LTD., the well-known
manufacturers of ‘{)honee and loud-speakers,
have now ceased their activities in the Radio Trade.
The P.M. Moving Coil Speaker, originally made to
sell at £2 10s., Is now offered to Jisteners at €1 19s. 6d.
by Messrs. E. J. Heraud Ltd. This firm is now
specialising in mail order business, and the address
for this branch of their work is very easily remembered,
namely, Number One, Edmonton, London, N.18.

MAINS CONDENSERS
FOB. smoothing purposes in mains apparatus it {g
essentfal that a really good quality fixed con-
denser iz empioyed. As probably the majority of our
readers now know, on switching on such apparatus,
rather large surges of eurrent are quite common,
and therefore ‘there is risk of a badiy made, or insuffi-
clently insulated, condenser breaking down. The
T.C.0. condensers have always had the name for
reliable and high-elass components, and we have
just received samples of the Type 87. This is the
metal-cased type, with soldering lugs instead of ter-
minal connections, and is rated at a working voltage of
300 volte A.C. The 2 mfd. costs 4s. 9d., and ¢ mfd, 8s,
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NEW
WIRELESS
INSTRUCTION

The I.C.S. Wireless Courses cover every
phase of wireless work, from the require-
ments of the youth who wishes to make
wireless engineering his career to the nian
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 knowing
thoroughly the basic principles can pace
be kept with it. Our Instruction includes
American broadcasting as well as British
wireless  practice. It is a modern
education, covering every department of
the industry.

OUR COURSES

Included 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
salesman. This, in addition to'inculcating
the art of salesmanship, provides that know-
ledge which enables the salesman to hold
his own with the most technical of his
clients.

\ We will be pleased to send you details
of any or all of thete 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—

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.
Without cost, or obligation, please send me full
information about the Courses 1 have marked x

I THE 1.6.8. WIRELESS COURSES

I THE LC.5. RADIO COURSES
Namte..oversencscsannns « adlosess veerer ABCi.ivians
Address 1voevteeersisicenes esssessvseneavedaonra
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\FACTS ABOUT

O et

HAT is a Frame Aerial? I am
not sure that the majority of
radio users could answer this

question, for many have never seen one,
while others regard it as a laboratory
instrument, or associate it solely with
portable receivers. Actually the frame
aerial is a most valuable piece of apparatus,
and should be used more frequently than
it is. Among its features may be named,

55° S
N

|

How They Work and Some Useful Applications
By ALBERT E. OAKLEY rmmmmrmrmerd

FRAME AERIALS

— R

station lies to the north, and the one we are
trying to get clear of lies to the north-west.
There are two ways to proceed. First, to
turn the frame so that the wanted station
is in the strongest position, and tune it in ;
second, to turn it so that the wunwanted
station is in the weakest position, i.e., at
right angles to the frame. The latter is
generally the better method ; to concen-
trate on cufting out the interfering
transmission, then to bring up the strength
of the wanted station by careful adjustment
of reaction, volume control, etc. Now
about atmospherics—
probably the most hope-
less - sounding problem
which faces the radio
engineer. If an electric
storm is occurring in the
E near vicinity, there is

Fig. 1.— A diagram showing the -

nals received while the frame S aerial is on the line

first, its great value in avoiding interference
from various sources, its ability to reduce
or cut out atmospherics, and its selective
capabilities. These merits are based largely,
but not wholly, on the directional properties
of a frame. Theoretically a frame will only
accept a transmission from a direction
lineable with the plane of its windings; at
right angles to that plane, no signals are
picked up. Refer to Fig. 1, and let us
assume that a frame aerial is oriented so
that its plane lies along the line west-east.
The diagram shows, by means of a line
forming roughly a figure eight, the com-
parative strength of the signals which will
be received from any direction while the
frame remains in that position. It will be
seen that the signals will be at a maximum
if from either east or west. Up to about
22} degrees of that line the diminution of
signal strength is not considerable. It

| then begins to fall off rapidly, and at 55 de-

grees is almost nil. At 90 degrees the
point of zero signals is reached, and it will
be noted that this is much more sharply
marked than is the maximum point.

The reason for this phenomenon is that
in the maximum position signals strike
first one side of the winding and, later, the
other side, cach giving an impulse. If,
however, the frame is at right angles to the
direction of the arriving signals, then both
sides are struck at the same instant, and as
the two sides have necessarily windings
which are opposed in direction, the two
equal and opposite signals balance out.
This effect is not quite perfect in practice
for various .reasons, principally because the
windings have breadth, and the ends are
connected to apparatus which upsets
slightly the clectrical balance.

Cutting Out Interference

Now, how does this help, practically, to
cut out interference 7 Well, it is a question
of direction, and of careful operation and
tuning, Let us suppose that an interfering

L comparative strength of sig«

nothing to be done but
switch off and pack up.
But if, as more often
bhappens, the static dis-
charges are occurring at a
distance, then .one can
turn the frame so that
they are at a minimum,
or disappear, and tune
in such station as is available in or near
that position.

Direction Finding

Another use, which is most valuable to
ships, aeroplanes, etc., is the ability to"tell
within a degreec or two the direction of a
station from which signals are received,
and, better still, the exact position of the
ship if two stations can be heard. (See
Fig. 2.) This is done by finding the
direction of maximum signals, and, as a
check, minimum or nil signals, which, of
course, should be 90 degrees away from the
maximum. A line AB is drawn on the
‘chart in the direction indicated by the
position of the frame. The ship is some-
where on this line. Then a station at
another point is tuned in, and the line
CD is drawn from it. The intersection of
the two lines at X indicates the position of
the ship. One of the * stations’ heard

STATION'C’

STATION'A

DIRECTION

FINDING X,
Fig. 2—How two stations can \
ascerfain the posilion of a 3
transmitter by frame asrial O
receplion.

may be another ship which is fitted with
wireless, and able to give her position.

Constructional Points
The construction of a frame is a fairly
simple matter. The wires with whieh it
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is wound should be well insulated with

, ebonite or porcelain insulators or plates at

‘

- frame.

the corners, and spaced one-eighth inch or
more apart according to the size of the
The wire is generally silk covered,
though this is not important. A special
wire of flexible nature is made for frame

1, o

2"

LONG WAVE WINDING
Fig. 3.—The best way

of winding a **dual”
range frame aerial.

aerials by the Lewcos people. The Litzen-
dracht wire (a special ““ low loss ” flexible)
is favoured by some constructors, but the
writer has found no advantage in this over
a light flexible or even solid wire. The
wire used should not be of too small a
gauge, however. The medium and long
wave sections are generally wound in-
dependently on the same frame. The
length of the winding will vary indepen-
dently on the same frame. The length of
the winding will vary a little according to
the shape of the frame, spacing between
adjacent wires, etc., but it will usually be

PRACTICAL WIRELESS

found that 75 to 80 feet are required to
cover the medium waveband, and about
225 to 240 feet for the long waves, using,
of course, the usual tuning condenser.

The amount of energy which a frame can
pick up is of eourse small compared with the
ordinary outdoor aerial, and it is necessary
to conserve it by careful construction, good
insulation, and the adoption of efficient
circuits in connection with it. The most
efficient frame, therefore, will be a mere
skeleton,. so that the windings will have a
negligible capacity to earth, and internal
losses and leakage will be practically nil.

Selectivity

The selectivity will be remarkably high,
first, because of its small size and low
capacity, and, second, because of its di-
rectional characteristics.

The frame for a portable necessarily
differs from the open-room type, and
because of its smallness the wires cannot
be spaced, but are preferably wound in a
single layer, supported at the corners but
otherwise airspaced. The long wave portion
may be sectionized.

The writer once made a' very
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Frame Aerial Circuits

Large frames are generally tapped at
various points for adjustment purposes,
and a portion of the winding is sometimes
used for reaction. An effective method
for a small set is the form of Reinartz
circuit, shown in Fig. 4. The centre
tapping is earthed (or connected to filament),
the outer ends being treated as the ends of
a tuning coil. A room frame aerial is
usually connected to the aerial terminal
on the set at one end only, but the opposite
ends may be connected to aerial and earth
respectively. If it is found that thHe latter
plan alters the tuning of the set too much
a small condenser may be interposed
between the end of the frame winding and
earth terminal. In the case of a portable
with enclosed aerial, this usually forms the
tuned circuit, there being no other aerial
coil before the first H.F. valve. In this
case, reaction is applied to the coupling
preceding the detector valve by any of the
usual methods. The Eelex frame aerial
has its long wave winding centre
tapped and includes a switch which con-
nects it in parallel with the medium wave

efficient aerial for a portable on the

lines shown in Fig.3. A light wooden
frame had four ebonite strips moun-
ted on its corners, with a wide shallow
slot to retain the medium wave
winding, and thrce one-eighth inch

J—‘

wide deeper slots, spaced one-eighth

inch apart for the long wave. These
were wound with No. 24. and No.
28 gauge cotton covered wire res-

r.l'\-.l'\-!‘

pectively of the lengths given above.

The frame can, of course, with ad-
vantage be made larger if the size of the
set permits, keeping the total length of
wire the same.

LT, TAPPED AT CENTRE POINT.-
Fig. 4.—The centre-tapped frame aerial.

winding when the latter is in use. For
long wave reception the long wave winding
is used independently of the medium wave.

the MATHEMATICS
of WIRELESS

By RALPH STRANGER

A book specially written to sweep away the greatest
obstacle to the understanding of wireless—the mathe-
matics of the subjcet. Original and lucid explanations
of all branches of mathematics "as applied to radio.
Indispensable to all who would undcrstand technical
books. and articles. Differential® and Integral Calculus
are explained at some length, and tho use of Logarithms
and the Slide Rule clearly shown. Fully mustru!eq

5/-

Oblainalle at all Newsagents and Bookstalls. or post
free, 5/3 from George Newnes, Lid., 8-11, Southampton
Street, Strand, Lnndnn. WCZ

than cost,

Spaghetti (all values), 9d. Chokes.—H.F., 10d
S.W. colls, 10d. Elimlnatoxs—Regentone
Unspill (20 amp.), 4s. 9d.; Ordinary, 2s.

speaker, 3s. 6d.;

portable, 49s. Any goods over 10s. value sent C

RADIO AT LESS THAN COST !

SEND SIXPENCE NOW FOR OUR GREAT RADIO GOLD MINE Majority of lines at less
This list SAVES YOU POUND
Send also llst of requirements for our quotation. 20 to 80 per cent. dlsooune guaranteed now,

THIS WEEK'S SPECIAL, comprising ll};nlteg sﬁbocks’ quality components below cost. (Dubilier,
urndept, ete

Condensers.—Mansbridge, 3 mfd., 8d.;; 1 mtd.,, 10d.; 2 mfd., 1s. 4d.; 8 mfd. blocks, 5s. 9d.

FPixed: (all values, Dubilier, 4d.; ot er, 3d Varviable: air spawd 0005 0003 .00016, 1s. 11d.;

solid dielectric, ditto, 11d.; differential, 18, . Transformers.—LF. 2s. 4d. Mains,

all types and out.put.s, 68, Grid_Leaks.—All values, 4d. Resistances 106 000 ohms. carbon, 6d.

.+ Mains (smoothmg), Bs.
6£5 model with Ch&gsel
Console fof set ind speaker, 6s..6d. ‘cach. -
SETS -—-Klts eomplete with diagrams:

SPECIAL OI‘I‘I:R OF EITS AND
3-v.,, 8.G., 18s. 6d.; 2-v., 8s. 6d,; Short Wave III, 21 s
speakers and v alves 1Limited number. Straight iII

C.0.D.
CITY RADIO SURPLUS SUPPLIES OF 14, CURSITOR STREET,

Coils.—Dual Range, 1ls, 10d,;
45s. each. Accumulators.—
Cabinets—~12 x 12 x 6,

3.valve, 10s.
Sllghtly soiled battery sets, with cncloscd
; 8.G. IO, 39s.; 8.G. IV, 50s.; 5-v.

LONDON, E.C.4.

amp., 4s, for

THE CHEAPEST RADIO HOUSE IN THE WORLD.

Phone
Holborn 0982,

- enclosing 13d. immp. naming

OR RADIOGRAM SUPPLIED
1 Complete Transactions Executed by Mail.

‘It will pay'you to write for particulars of our amazing exchange offer,
your old set and the new model you fancy.
QUOTATION WILL FOLLOW.

FREE Wireless Set ‘to introduce t:he Radialaddin Club.
BRSNS EE RS R R NSRS AR NS SRR SRS SRR AREERE R EER

“NEW RADIOS FOR OLD"=~FOR CHRISTMAS

WE BUY YOUR OLD SET & SUPPLY
YOU WITH ANEW SEASON'S MODEL
Liberal Allowances and Balance

Payable by Cash or Hire Purchase
HUNDREDSOFTESTIMONIALS FROM SATISFIED CLIENTS

EVERY MAKE OF SET, KIT

Make
My present Set ig : Make..
Date of Purchase ...

Plan B.

NAME (ia fuil

Please forward this INQUIRY FORM (without obligation)
Please quote me free your allowance for the new set:

Balance of purchase price would be payable by me as follows
Plan A. Whole of balance in cash,
Whole of balance over six, pine, twelvel months.
Y Delete unwanied words.

Model and List Price.....c.uc-meeearimaren
Batteries of Maing e..—..
Original Cost of Set{ ...

(Block letters)
ADDRESS ,

L L P LD L A P P AP AP LPLP L T D

(Dept. P.R.W),

RADIALADDIN, LTD.

THE LARGEST RADIO EXCHANGE IN THE UNITED KINGDOM,
46, Brewer Street, London, W.1. Museum 1821

pERREEVEEREEERENREREN
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An unusual
circumstance!

@ The closing down of one of the largest
® gramophone factories in the world has

enabled us to purchase the entire stock
@ of these

BRAND NEW TRIPLE SPRING
GRAMOPHONE MOTORS

made by the famous GARRARD Co., and we are offering’
them—whlle thestock lasts—at cnly a traction of the original
price.

Complete with motor plate, three distinet spring drive units,
speed regulating lever, safety friction clatch, velvet covered
12-ingh tnrofable, winding handle and automatic braks.
The finest spring Gramophone Motor ever made, and identi-
gﬂly similaz to those in unse by the B.B.C. at Broadoasting

ouse, .

Will play four 10-inch orx
three 12-inch records at one
‘winding.

Secare yours now—>before it is foo
tate, or write for | illustrated
leaflet.

CABARET ELECTRIC Co.

List price
£4:1:3,
OFFFRED AT

{CARR. PAID.
P.0.’s and Money

Orders should be
erossed, and

170, VAUXHALL BRIDGE ROAD,
LONDON, S.W.1,: and
238, High Street, Lewisham, S.E.13

Treasury Notes
sent by registered
post.

DESIGNS FOR APPARATUS FOR ANY RADIO

PURPOSE. lNCLUDlNG TRANSMISSION OVERSEAS

ENQUI INVITED: ANY APPARATUS SUPPLIED.
ON TRU(.TIONAL WORK UNDERTAKEN.

We undertake to solve your Problems, including obtaining
Amateur Transmitting Licence, Whatever your dificulty,
write us,

Charges : 3/« par query, tonz or more, 2/68 sach, with diagrams.
Radto . Technical Kdenoy (Dept. P.L.W.),

9, Westgate Chambers, Newport, Mon.

IN A JIFFY

WITH A KNIFFY
That's how qulckly, neatly and easily
that unruly piece of flex or wire can be
“stay put ' wherever it I8

wanted.

The full-size illustration shows the
double grooves at Lottom and the cire
cular groove for the looping over of

flex, or for ha.nglug picturee, ectc.
N 3 of uses for the
if Kniffy. But it must be a Kniffy : refuse
subatitutes. Made in many colours.to
mutch uun'oundmgs Btate colour
9 for sd 1] unoblnlnnble Jrom your local dealer
send Td. worth of stamps direct.

(Reg. Design No. 772447. Palents Pending.

KNIFFY PIN

KNIVETON CABLE WORKS LTD.
QUEENSWAY, PONDERS END, MIDDLESEX

| Fix & with a 'KNIFFY’

LOUD SPEAKERS REPA!RED.
{Blue Spot a Speciality, 5/-.

4/

Transformers 4/-, all repairs magnetised iree Elimin
ator Repa({rs quoted for. 24 Hours Service. Discount

ior Trade cxcrkcnu-ell 9069
» A =A\1 44 wAQT ﬂnAT\ V.

SET DESIGNERS
SPECIFY

SLEKTUN

SUPER
TRANSFORMERS

Wyite for Isst
of Slektun
Con:ponents,

‘1'. 'o St We
Indispensable  for Your Bookshelf

WIRELESS

By “DICTRON ” (Ninth Edition.)
Obhtainable at all Newsagents and Book-
stalls, or_ post free 2/8 from George
Newnes, Ltd., 8-11,  Southampton 8t.,

Strand, London, W.0.2,

2/6
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"IN THE BBC STUDIOS

A Visit to the Twenty-two Studios in the London Broadcasting House
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OME with me on a trip in the London
B.B.C. studios and see how the
programmes are broadcast. There

are twenty-two studios in Broadcasting
House, as against the former nine at Savoy
Hill. Studio No. 10, the converted wharf,
may not be used when the concert hall at
Broadcasting House is in full swing.

Not all of the twenty-two studios are in
use at any one time, and the real reason for
having so many is that each is allotted to
a specml broadcasting - job. . There is one
for the Children’s Hour, another for dance
bands, another for religious services, another
for military bands, and so on. To get to the
Broadeasting House studios in the base-
ment we can go down one floor in one of
the express lifts, or by the broad, winding
staircase. The big. concert studio is the
chief attraction on the lower ground floor.
As it has been built in the heart of Broad-
castmg House, it is wedge-shaped, and the

“ gplay ” of the walls makes the hall appear
longer than it really is. . The ceiling walls
are broken up by stonework and plaster
mouldings, resulting in a pillar effect, and
tho idea is to prevent echo. The architect
of Broadcasting House has designed this
big studio, and we must remember that it
is specially licensed by the L.C.C. for
entertainment, and provided with a ventilat-
ing plant of its own; so that, no matter
what goes on in the other studios above
and below, the concert hall can carry on.
Everything is quiet. It is entirely cut off
from the outside world. All the lighting is
artificial, and there is no sound-outlet to
the street.

Vaudeville

We go a floor below to see studios BA
and BB. BA is for vaudeville. Here a
low stage has becn fitted up at the far end,
away from the gallery, and limelights throw
a beam on to the artists on the stage.
The big plaster discs over the ventilator
openings strike a Futurist note. The
second floor of Broadcasting House is taken
up by offices and storerooms, so we are
taken by the lift to the third floor. There
are two double-deckers here : studios 3A
and 3E. They takc up the third and fourth
floors. 38A, a plainly-decorated studio, is
for the Children’s Hour, and 3E is the
religious studio. The feature of this is an
illuminated alcove at the end, giving an
impression of infinite distance. The three
little single-beight studios, 3B, 3C, and
3D, on this floor are for talks. As part
of the fourth floor is taken up by the tops
of the religious and Children’s Hour studios,
there are only two studios on the fourth
floor: 4A and 4B.

5.0.S and News Studios

These are the * S.0.S *’ and News studios,
a common anteroom of which is- for the
use of the News Editor while the news
bulletins are being broadcast.

In each new studio there is a bench
fitted with double gramophone turntables,
80 that the announcer can put on records
to fill in programme gaps. The fifth floor
is another “ buffer” stage. Offices and
music library help to insulate acoustically

the studios above and below. The lift takes
us up to the sixth floor, where the musical
comedy and effects studios, 6A and 6D,
are double-deckers, running up to the
seventh floor, The effects studio is fitted
out with a water-tank, special floors: of
wood, and stones for various concussion
noises, and a rotating table on which the
bells, clappers, and other noise-producing
gadgets will be kept.

‘¢ Effects *’ Studio

At one end of the effects studio there are
six electrically-driven gramophone turn-
tables, and one or all of these can be used
at once for ‘‘ mixing” records for radio-
plays effects. Above this is the gramo-
phone studio. Up on the seventh floor
are three talks studios, 7A, 7B and 7C.
Studios 7E and 7D are also to be used by
the 