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FRY IN DEEP HOT FAT \
TILL CRISP AND BROWN.

SERVE ON A HOT BISH LINED WITH

A LACE FAPE® DOVLEY. NOW FON THE SPLCIAL

Mets. rase iws
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. . . and then

the set goes DEAD
and you say

‘NEXT TIME PLL FIT
Exide-Drpdex

RADIO ACCUMULATORS AND
DRY BATTERIES’

Right on the fmost interesting moment of the cookery
talk the radio fades out. Someone will never know just what it
was that made the special sauce so special — but an Exide
Accumulator would have made a/l the difference between
knowing and guessing! Exide has a Charge Indicator. So
Exide tells you in good time before it needs re-charging. And
Drydex H.T. helps too! Drydex lasts so long, and runs down
so very slowly, that it never brings things to a sudden crisis.
Tnsist on Exide and Drydex next time, and your set will

still keep going when the rest have stopped

From reputable dealers and Exide Service Stations. Exide Service Statiens give
service on every make of baitery. The Chloride Electrical Storage Company Ltd.
(Exide and Drydex Batteries), Exide Works, Clifton Junction, near Manchester.
Also at London, Manchester,. Birmingham, Bristol, Glasgow, and Belfasts

PRACTICAL AND AMATEUR WIRELESS

November 19th, 1938

Chosen for use with the

TRIO-PEN S.W.2

No wonder ! For Eri Super-sensitive Telephones are-simply

unexcelled for sound reception in purity, tone strength, and ampli=
fieation.

The short-wave fans know how essential these fine telephones are
for really good DX listening—they are just as essential in television
reception.

I Wonderfully sensitive, comfortable in wear and very pure in tone,
Hook them up to your Trio-Pen S.W.2 and netice the exceptionally

fine results you will obtain.
Three resistances
120, 2,000 and 4,000 ,
ohms. One price —

Super-sensitive
Telephones

l At all GOOD dealers or apply direct to :
i ] ERICSSON TELEPHONES LTD,
22, Lincoln’s Inn Fields, London, W.C.2. Telephone: HOLbarn 6936

A
range of |

RECTIFIERS

meeting every

requirement
®

For use in sound and
vision receivers, time
bases, detection,
A.V.C. Send 3d. to
Dept. PRA., for a
copy of ¢ The 'All
Metal Way, [939.”

Copper-Oxide

METAL RECTIFIERS

Westinghouse Brake & Signal Co., Lid.,
82, York Way, King’s Cross, London, N.1.
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A Useful Mains Unit
USERS of battery apparatus arc con-
tinually endeavouring to find some
solution to the various problems which
they meet in regard to the economy of
operation of their equipment. The mains
user gencrally finds that the greater
efficiecncy which is available from mains-
driven apparatus offsets the increased
cost of installation and maintenance, and
many battery users now find that they have
mains facilities available. The use of an
H.T. battery eliminator, or mains unit as
it is more commonly called, enables an
existing battery set to be operated with
greater cfficiency than from ordinary H.T.
batteries, and this enables many listeners
to retain a receiver to which they have
become attached. The accumulator still
remains a problem, however, and in many
cases the receiver has to be put out of
action for two or three days whilst the
battery is charged. A spare accumulator
enables this inconvenience to be avoided,
but the obvious solution, where mains are
available, is to charge the battery at home.
In this issue we describe a useful combined
unit from which H.T. for the set may be
taken, and in addition the accumulator
may be kept on charge or in good con-
dition. We are confident that this unit
will find considerable favour among those
who are still wsing battery apparatus but
who have mains facilities.

More Novel Uses
sx /E recently mentioned that short-
wave radio transmitters were being
employed in locating harpooned whales,
and we now hear of another development
in this direction. A method has been devised
whereby harpooned whales are inflated
and small short-wave transmitters mounted
on the inflated body. This is then left
in the water and by this means many more
whales may be killed, to be afterwards
collected by a special ship which locates
the floating bodics by picking up the signals
transmitted from them.

American Sales
T is announced that the sales of radio
during 1938 in the U.S.A. will probably
only reach the 6,000,000 mark, represent-
ing a 25 per cent. drop on the sales for
1937. The sales of the smaller A.C./D.C.
sets appear to be exceeding last year’s
totals.

German Broadcast Extensions
ROPOSED extensions to the existing
broadcast systems in Germany include
a new transmitter at Berlin and in Pom-
erania. Relay stations are also to be built
at Hanover and Dresden. Saarbrucken is
also to have a new station.

Photographing Television Pictures

ANY amateurs have made quite good
pictures from the images received

on their cathode-ray tube receivers. With
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good picture brightness and a fast film with
a large-aperture camera very good pictures
may be made, and Miss Elizabeth Cowell,
the television hostess, has recently recelved
a most excellent portrait of herself taken

by a listener at Cinderford, Glos, more than
100 miles from the Alexandra Palace.

Radio in Poland

IGNALS from the Polish broadcast

station, Polskie Radio, are now made

on four short wavelengths simultaneously,

with announcements in Polish, English,

and Spanish. The wavelengths used arc
19.84, 22.00, 25.55 and 26.01 metres.

of WIRELESS

Radio Prize
0 encourage radio development a
special prize of Rm. 10,000 is to be
awarded in Germany for the most inter-
esting result of radio research. This will
be an annual prize.

Edna’s Fruit Hat
HOSE listeners, and there were many
of them, who enjoyed *‘ Ethel and her
Engine” and “Uncle Arthur’’ may be
specially interested to learn that John
Pudney has adapted yet another of his
pleasantly fantastic shoit stories for the
microphone. There is about a Pudney
programme a sort of enduring lunacy that
makes it an excellent relaxation from the
stresses and strain of modern life.  The
adventures of poor, down-trodden Edna
and her magic hat provide the author with
one of his most diverting themes to date and
all connoisseurs of the slightly crazy
should ‘listen to it. This will be heard in
the National programme on Decewber 2nd,
and the producer will be Leslie Stokes.

Variety from Bristol

IN the featurc entitled ‘¢ Theatres of
Variety,”” a programme will be broad-

east from the Hippodrome, Bristol, on

November 22nd.

Return of Suggia
UGGIA, the great woman ’cellist, will
broadecast again on November 24th,
when she will appear as the soloist at the
Reid Symphony Concert in the Usher Hall,
Edinburgh. She will play the solo in
Lalo’s Concerto in D minor for Violoncello
and Orchestra. Sir Donald-Tovey will be
the conductor.

The French Voice of the West Indies
ZY¥6, Radio Martinique, Fort-de-France,
on 3093 m. (9.7 mc/s), of which
mention was recently made in these notes, is
devoting certain cvening broadeasts to
Envllsh and Spanish listeners overseas.
These are given on Mondays and Wednes.
days, between G.M.T. 23.00-01.00; on
Tuesdays the studio also offers a spccml
transmission to Spanish speaking nations
from G.M.T. 19.00-22.00. On other days
the broadcasts arc made in the French
language only, although occasionally in the
course of the transmission an announcement
in English or Spanish may be made.



234

More Wavelength Changes

ADIO MEDITERRANEE,  the
privately-owned station at Antibes,

on the southern French coast, reccntly
moved from 235.1 m. (1,276 ke/s) to
209.9 m. (1,429 ke/s). As this channel has
proved unfavourable, the station has now
decided to work on 230.2 m. (1,303 ke/s)
the frequency-used by Danzig (Germany)
and Naples 1 (Italy). The new Radio
Normandie transmitter at Louvetot has
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INTERESTING and TOPICAL
i NEWS and NOTES

The idea of the programme is a’simple
one—to let listeners in .this country hear
exactly how Christians and their families
in other countries have spent the day.
Not more than two speakers of each

= }
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Anne Zeigler, the B.B.C. television and variety star, and Webster Booth, the well-known tenor,
who were married in London recently. Miss Zeigler first met Mr. Booth when she played Marguerite
to his Faust in the British colour film.

been carrying out experimental broadecasts
on 274 m, (1.095 ko/s). So far the older
station has been operating on 212.6 m.
(1,410 ke/s).

From 60 to 300 Kilowatts
OLLOWING the decision to- increase
the power of the Oslo (Norway)
long-wave transmitter from 60 to 300
kilowatts, it is now proposed to transfer
the station from Lamberseter, where it is
now situated, to a more central position
and, in consequence, more favourable site
in the country.

News in Seven Lapguages
ROM the 100-kilowatt Melnik trans-
mitter (Prague 11), operating on
269.5 m. (1,113 ke/s), news bulletins are
broadeast daily in seven different Europecan
languages in order to counteract propaganda
from other neighbouring countries.

Christmas Day in Europe
< ¢ YHRISTMAS Over the Frontiers, 1938"’
is a new programme to be given on
all Regional wavelengths at 5.40 p.m. on
Christmas afternoon. Listeners will hear
how the day has been spent by people in
five or six northern and southern Kuropean
countries.. Moray McLaren and Laurence
Gilliam leave on Monday to make arrange-
ments. The countries visited by the two
producers will be France, Italy, Germany,
Greece and: Sweden. '

nationality—they may be men or women—
will take part. Each will mlk quite
informally from his or her own country
about their domestic celebrations. ‘The
talks will be linked together by music,
commentary and recorded effects, which
will take the form of an imaginative
journey over Europe.

New Marconi Station for Norway
HE Norwegian Government has placed
a contract with Marconi’s Wireless
Telegraph Co., Ltd., for the supply and
installation of a 100-kilowatt Class B
medium-wave broadcasting station for
installation at Stavanger. The new broad-
casting station will be housed in a building
near Stavanger where in 1918 the Marconi
Company installed, for the Norwegian
Telegraph Administration, a long-wave
timed-spark telegraph transmitter for com-
muniecation with the United States, and tho
new transmitter will strikingly demonstrate
the vast progress made in wireless design
in two decades.

Esperanto Broadcasts from South
Africa

November 19th; 1938

ROUND the WORLD of WIRELESS (continued)

month over 80 broadcasts take place
actually in Esperanto, for the most part in
Europe, but North and South America
and Australasia are also represented.

Orchestral Music

ON November 24th (National), Joseph,
Lewis, on the eve of his retirement,
will conduct a programme selected from
music which has been dedicated to him by
various British composers during his fifteen
years as a B.B.C. staff conductor. The
composers to be represented in this pro-
gramme are Frederic d’Erlanger, Haydn
Wood, G. O’Connor Morris, Henry Geehl,
Robert 'Chignell, Denys Grayson and
Geoffrey Hanman. h

Tyneside Comedy-thrilles 3
“DERKIN’SPRIDE,” a Tyneside comedy-

thriller written forr adio by E. A.
Bryan (author of * The Last Coupon*’ and
‘* Plate Day’’), will be broadcast from tho
B.B.€’s Newecastle-upon-Tyne studio on
November 16th. Cecil MeGivern will be
the producer.

Mendelssohn Programme

ON November 26th Midland and Repional

listeners will hear the first half
of the City of Birmingham Orchestra’s
Mendelssohn concert in Birmingham Town
Hall, where the composer himself appeared
at three Birmingham Festivals about a
bhundred years ago. Leslie Heward will
conduct. The principal work is thd
Scottish Symphony.

City of Birmingham Orchestra
THE second part of the concert by the

City of Birmingham Orchestra in
Birmingham Town Hall on November 17th
will be broadeast. Leslie Heward will
conduct and Brailowsky will be the pianist
for Chopin’s E minor concerto.

Ruby Moule
WITH reference to the photograph of’
Ruby Moule which appeared in our
issue dated October 22nd, Mr. Gerald Cock
states that he did net make the statement
attributed to him in the caption. This
information was supplied to us by a
News Agency.

SDIVE THIS!

PROBLEM No. 322

Jackson had a three-valve battery receiyer
.F., Det. and Pentode) and found that
to expcetation. After
some thought he decided that the differential .
condenser may have been faulty and decided to
replace this. He could not find a2 similar
i component in his spares box and therefore
i decided that an ordinary small variable con-
denser of the same capacity would do. He
used this, but results were worle, reaction being
very erratic. Why was this? Three books
will be awarded for the first three correct
solutions opened. Address your envelopes to
The Editor, DPRACTICAL AND AMATEUR
WIRELESS, Geo. Newnes, Ltd.,, Tower House,
4 Southampton Street, Strand, London, W.C.2.
° Envelopes must be marked Problem No. 3822
in the top left-hand corner and must he posted
to reach this office not later than the first post
on Monday, November 21st, 1938,

results were not up

aegae s b

'ALKS ,about the Esiperanto movement
are ‘now frequently broadcast from

the radio-station in Pretoria, South Africa.
Thus one more country is represented among
the great number of wireless authorities
who now recognise the international
language to be of practical use. Every

Solution to Problem No. 321

When Martin added the smoothing choke he inereased
the total resistance in the H.T. positive lead with the
result that the voltage on the valves was lowered,
Thus the valves all worked at lower efficiency. o ]

No correct solntions were received for Problem
No. 320 and, therofore no books aro awarded this week.
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Car-Radio Installation

Helpful Notes for the Amateurs, Service Engineers and Radio Dealers

ESPITE the fact that many makers of
car-radio receivers insist that instal-
lation be carried out only by

engineers who have been trained in their
factories and service stations, the average
practising service engineer should have a
sound knowledge of the work entailed.
He might at any time be called upon to
install a receiver or to service one that is
giving trouble. In most instances there is
little difficulty in this, provided that the
engineer has a sound knowledge of radio in
general and is in s%ssxon of a few facts
applicable particularly to car receivers.

As most readers are aware, the present-
day car-radio receiver contains various

MAIN H.T.
SUPPRESSO\!‘?

SWITCH

CONDENSER
DISTRIBUTGR

b] «L[Ll
: ll

EARTHE D TO
) BULKHEAD

Positions of the suppressor resislor in the main HT. lead to the
is somelimes required belween
terminal SW on the coil and earth.

distributor, and of the condenser which

suppressors—usually in the form of low-
resistance H.F. chokes—so that the need
for external devices is reduced very con-
siderably. In the majority of cases it is
necessary only to insert a resistor-type
suppressor in the main H.T. lead to the
ignition distributor, and to connect a fixed
condenser between the dynamo lead going
to the cut-out and earth. But there are
more * difficult’’ cases where additional
suppressors are required.

Resistor and Condenser Suppressors

For example, when the car is fitted with
magneto ignition it is generally necessary
to include a resistor-type suppressor in each
plug lead. This should be as close to the
sparking-plug terminal as possible, just as
the mam%{ T. suppressor should be as near
to the central terminal on the distributor as
it can be arranged. When using coil
ignition it is sometimes desirable to connect
a suppressor condenser of about .25-mfd.
capacity between the terminal on the
ignition coil marked Sw. and earth. In
more stubborn cases it might also be
necessary to wire a similar condenser
between the unearthed lead to the wind-
screcn-wiper motor and earth. In every
one of the examples mentioned it is desirable
that the lead to the condenser should be
short, and that the metal body of the
suppressor condenser should be well con-
nected to the car chassis by means of the
clamp with which it is supplied.

In addition to paying attention to the
points enumerated it is, naturally, very
important that the metal screening case of
the receiver itself be well earthed to the
chassis, metal bodywork or steel bulkhead

TO PLUGS

between the engine and the scuttle. If any
doubt exists concerning the efficient
earthing through the mounting bolts it is
worth while to make an additional earth

57 7//& 5)7.244%7%%

connection by means of a short length of
§in. copper braiding or a length of starter
cable (this is less convenient and more
bulky).
Good Earth-bonding

The counection between the poser-
supply lead to
the set (there is
generally only one,
because the earthed
connection to the other
side of the battery is

H.T. LEADS

made through the
metal bratding sur-
rounding the single
lead) should be
perfectly sound. In
many respects, the

ideal connection would
be through a stout
cable joined directly
to the unearthed side
of the battery, especi-
ally if this could be
quite short, but it is
invariably more con-
venient to make the
connection to the
“ battery >’ side of the ammeter, or to the
terminal marked AUX or A.2 on the cut-out
and fuse-box. Ifa certain amount of inter-
ference is picked up by the lead—as it
sometimes is—a .25-mfd. suppressor con-
denser should be joined between this point
and the chassis; again keeping the con-
necting lead short and taking care that the
body of the condenser makes good earth
contact.

The screened supply lead to the reeeiver
has the screening braid earthed at the

o Steemmn,

i

EARTHED
10 BULKHEAD

Small suppressor chokes can sometimes be included in the leads to certain (conpinved on
accessories which cause interference.

ltt ot g
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receiver end, but it should also be earthed
at the supply end and, if more than a foot
or so long, at an intermediate point as well.
The car-radio installation engineer knows
from experience that ample scrcening and
plenty of earth-bonded connections are
1&lways desirable and cannot well be over-
one.

Other Accessories

Besides the possible sources of inter-
ference which have been discussed, it will be
obvious that any electrical device in which
theére is of necessity an intermittent contact
might cause interference. For that reason
it is in unusual cases desirable to connect
suppressor condensers to the unearthed
terminal of such items as stop lights,
direction indicators, electric heaters and the
like. It can be taken as a general rule,
however, that these cause trouble only in
rare cases, and that it is usual to find that a
single resistor and one condenser are
sufficient if earth connections receive their
proper measure of attention.

Aerial Type

The type and disposition of the aerial
often has a marked influence on the amount
of interference, or the absence of it. If we
may generalise, it can be stated that the
roof type of aerial is most free from inter-
ference troubles since it is most remote from
the engine and electrical cables The
telescopic or ** fishing-rod*’ aerial is next,
since that is not usually very near to the
most prolific sources of interference. It is
usually found that the under- chassis or
under-running-board aerial is most llkely
to pick up interference and most likely to
make necessary the adoption of special
methods of suppression.

When this type of aerial is employed it
should be kept as far as possible away from
the engine and the exhaust .pipe. It
is a fact that the friction of the gases with
the inside surface of the exhaust pipe
sometimes generates a small amount of
static to which the highly sensitive car-
radio receiver responds. The pipe can
also pick] up in-
terference from
the ignition sys-
tem, especially if
it is not well
earth-bonded.
When the pipe is
carried in slightly

LEAD TO flexible mount-

3= RECEIVER ings—as is often

1 ntlalcessafry due ico

the flexible

5‘;‘2’;’8%(5550'? mounting of the

engine—it is well
worth while to
scrape a portion
of 1t n and
bright and to fit a
metal clamp to
which is attached
a length of earth-
bonding braid
which can be

/

TO DIRECTION

securely fixed to a
-~ INDICATOR bolt through the
SWITCH chassis frame. In

it is
next

rarc cases

page)
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(Continued from previous page)

desirable to use screened cable for the lead
to the rear and stop lamps, ealthmg the
braid at two or three points.

Instrument Leads

Although unusual, it is sometlmes found
that interference 1s radiated by leads
running to the instruments and situated
behind the instrument panel. There are
50 many wires that testing is inclined to be
rather tedious. A preliminary test can
easily be made, however, by disconnecting
the unearthed lead from the battery and
taking a lead from the battery terminal
direct to terminal Sw. on the coil. The
lead originally joined to this terminal
should, of course, bec removed. When this
is done the engine can be started by hand ;
if the interference has vanished it will be
clear that it is in a circuit, outside the
ignition system. Tests can be made by
by-passing (with a .25-mfd. condenser) the
various instrument-panel leads, the con-
denser being connected to earth and to the
respective instrument terminals.

Process of Elimination

If the fault remains it will be clear that it
is in the ignition circuit. Provided that
the lights and all other accessories arc left
out of use the dynamo will be isolated for
the moment ; remember that if any acces-

sories or lights were switched on they would
probably be damaged due to the full dynamo
output being applied to them. Should the
interference be traced down to the ignition
system, see that the sparking-plug gaps are
correctly set, that all H.T. leads are well
insulated and that the distributor condenser
is not open-circuited. The latter can be
checked by connecting a condenser of
.25 to .5-mfd. in parallel with it and/or
by connecting a suppressor condenser
between coil terminal Sw. and the chassis.

As with the domestic receiver, it is often
a good plan to make a test to see if inter-
ference is being picked up by the, aerial,
this being done by disconnecting the gerial
lead and observing if the fault is removed.
If it is and the aerial lead is not screened,
try the effect of replacing the wire by a
screened cable, earthing the screening
braid.

Another possibility of interference when
using an under-chassis aerial is from brake
rods or cables, when these are used. They
might be loose so that they make inter-
mittent contact with a chassis point when
the car is in movement. In some cases the
rods can be prevented from rattling by
renewing rubber grummets, and in others it
will be necessary to earth them by means of
copper braiding.

Choke Suppressors

Roof aerials are generally fairly remote
from interfcrence sources, but interference

is sometimes carried by the yires feeding the
direction indicators, roof lamp or wind-
‘screen wiper. In such circumstances by-
pass condensers might be rather difficult
to fit; an alternative that often proves
successful i is to include a small choke of low-
resistance wire in the ** accessories’’ lead
(usually marked AUX, Al or A2) from the
cut-out and fuse-box. The choke can be
made by using about 12 turns of 16-gauge
d.c.c. wire {in. in diameter. It might even
then be necessary to connect a 25-mfd.
condenser between each end of the choke
and carth.

A kind of static interference sometimes
observed with modern ears is due to the
rubbing together of the leaves of road
springs ; this is particularly the case when
the springs are carried on flexible bushes.
Spraying the springs with graphited pentrat-
ing oil will probably remove the trouble,
although it is sometimes necessary to
connect a length of bonding braid between
the rear axle and the chassis frame. A
correlated form of trouble might be produced
by friction between the brake linings and
the brake drums. Bonding between the
brake shoes and the hub or back plate is
generally successful.

It should not be assumed from the
above that one-tenth of the possible faults
enumerated arc likely to be encountered
on any one car, but as every car has its
own peculiarities it is well to be fore-
warned.
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¥ NATIONAL (261.1 m. and 1,500 1m,)

W edncsday, November 16th.— Dance Cabaret
from the Royal Bath Hotel Buallroom,
‘Bournemouth.

| Thursday, November 17th.—Dance Band
programme.

- Friday, November 18th. — Orchestral Con-
cert.

¢ Saturday, November 19th.—Music Hall
programne.

REGIONAL (342.1 m.)

Wednesday, November 16th.—England v.
Ircland :  a commentary on the second
half of the International Footbal' match
from Old Trafford Football Ground,
Manchester. 5

Thursday, November 1Tth.—Radio Pie,

§ variety entertainment.

Friday, November 18th.—Choral
gramme.

Saturday, November 19th.—Franz Liszt—
6, a mustcal biography : oroheshal and
choral programme, from Midland.
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MIDLAND (297.2 m.)

Wednesday, November 16th.—Annually
for Ever: A feature programme of
Cotswold Charities.

Thursday,  November 17th.—Orchestral
concert.

Friday, November 18th.—Variety from

the Hippodrome Theatre, Aston, Bir-
mingham.

Saturday, November 19th.—Franz Liszt—
6, musical biography : orchestral and
choral programme.

NORTHERN (449.1 m.)
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IMPORTANT BROADCASTS OF THE WEEK

Thursday, November 17th.—Coal :  the
story of a way of life by D. G. Bridson.
Friday, November 18th—Music of the

People : Concert from Bradford.
Saturday, November 19th.—Spotlight on
Sport : Racing Pigeons, a discussion.

WEST OF ENGLAND (285.7 m.)

Wednesday, November 16th.—The Use of
the Land—86, The Changing Processes of
Agricullure, a discussion.

Thursday, November Y1th.—Choral and
g'chest-ral concert from the Colsion Hall,

ristol.

-

“ THE
SEVENTH MAN"”
A NEW art form, novels in piclures, |

which was featured in the television

programme on November 8th, will be !
repeated on November 18th, when l
Robert Gibbing’s ** The Seventh Man’’
will be seen by viewers in the evening
programme. Robert Gibbings writes
slories wn woodcuts, leaving the pic-
tures to lell the tale. *° The Seventh
Man” is such a book, setting forth
the true cannibal tale of the South
Seas told in fifteen wood engravings

recisely 189 words.”  The
or tgmalp woodcuts, which measure
only three inches by two inches, will
be enlarged for television presentation.
It is believed that these pictures, with
-a brief commentary, will give a vivid
account of the astonishing adventures'

et st
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§ Wednesday, November 16th.—Perkin’s i of Captain O’'Hara in the South Seas, from Porladown, County Armagh.
Pride, a Tyneside comedy-thriller by 1 his encounter with the Cannibul King, Saturday, November 19th.—Irish Dance
E. A. Bryan. l and marriage with the princess royal. Music.
z i .J

Friday, November 18th.—A la Carte, a
mixed menu of light fare.

Saturday, November 19th — Tennis :
Covered Courts Championship : a com-
mentary on some of the Finals, from the
Palace Hotel, Torquay.

WELSH (373.1 m.)

Wednesday, November 16th. — My Anthony
Eden at the Banquel of the Honourable
Society of Cymmrodorion at Grosvenor
House, Park Lane, London.

Thursday, November 17th—Cardiff City -
a feature for the Soccer fans.

Friday, November 18th.—As 1 Have Seen
Things, a talk by Ben Davies.

Saturday, November  19th.— Liverpool ¥
Welsk Choral Union Concert from the §
Central Hall, Liverpool. ‘3

SCOTTISH (391.1 m.)

Wednesday, . November 168th.—In the Vil-
lage Hall—6, The Dramatic Sociely, a
discussion.

Thursday, November 17th.—Scotland’s Ain
Game, a programme in celebration of the
Centenary year of the Royal Caledonian
Curling Club.

Friday, November 18th.—Scotlish Dance
music.

Saturday, November 19th.—Tongue Twister
Bee : Listeners v. B.B.C.

M

NORTHERN IRELAND (307.1 m.)

Wednesday, November 16th.— Variely from
the Empure Thealre, Belfast.

Thursday, November 1Tth.—Instrumental
programme.

Friday, November 18th.—Country Variely
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Hints on the Construction of Metal Cabinets for Multi-stage Receivers = By A. W. MANN

HILST the resources and experi-
mental equipment available to
the average amateur are definitely

limited, the general standard of work-
manship is comparatively high. A
notable feature is the almost univer-
sal adoption of chassis construction,
metal panel, and efficient inter-stage
screcning by the more experienced amateur.
The beginner, however, is apt to fight shy
of inter-stage screening, and remain satisfied
with a metal chassis and panel assembly,

1O STEP .
BAND SETTERS ,-lg

- . Sl

is experienced, whilst in others, crackling
and metallic noises due to imperfect
mechanical and consequent faulty clectrical
contact. The basic requirement, in the
interests of efficiency and ‘freedom from
extraneous noise, is close fitting surfaces
and rigid construction. .
In order to assure these, accurate work
,and plenty of bolts are essential. It should,
however, be understood that I mention
bolts advisedly, because in instances where
extremely thin gauge material is used, the
most liberal use of
bolts will not ensure
entire freedom from
mechanical noise.,

t:"k:’f "

Much depends on
| the thickness of the
material used, and
the dimensions of
' the whole.  When
completed, it may be
found that a certain
amount of longitu.
dinal whip is
‘apparent. A receiver
built in a metal
cabinet, and suffering
from these defects,
will prove to be un-
satisfactory in opera-

METAL SCREENING
BOXES

Fig. 1.—Suggested layout for an SG-HF combination.

together with- the most elementary form
of inter-stage screening. Fortunately,
standard screening boxes and sheet metal
in various gauges are available. With
some amateurs, it is the practice to build
their receiving apparatus on the unit
principle, each stage being built as a
separate and completely screened wunit.
This principle can be applied to various.
combinations, including simple regenerators
and T.R.F. receivers.

Suggested Layout

_Fig. 1 shows the general arrangement of
an SG-HF and detector combination,
suitable for headphone reception. The two
screening. boxes are separated by }in. and
mounted on a five-ply baseboard. .Thus
the spaced ends act as most efficient
screens, and coupling effects are avoided.

In the suggested arrangement band-

spreading is included, with separately con-
trolled band setters, and ganged spreaders.
The popular ten-step outfit could be used,
together with a small capacity trimmer
across the H.F. tank section, to assurc
accurate tracking. The use of flexible
couplers in conjunctijon with extension rods
is also recommended.

In some instances experimenters may

prefer to make their own metal screening-
boxes and cabinets.
"~ Whilst those who are experienced metal
workers find no difficulty, so far as the
single stage types are concerned, con-
siderable difficulty is sometimes experienced
when an attempt is made to construct one
of the larger types, as required to totally
screen a multi-stage receiver.

Rigid Construction Necessary

In some instances, especially if sheet
aluminium is the material used, panel whip

tion and incapable of
accurate calibration.
It would appear,
therefore, that we
should use stout
) gauge material, but
this, however, is not the case. Copper,
brass, cadmium-plated steel, or aluminium
sheet can be used according to taste,
provided that the gauge is in conformity
with the work in hand ; also the hardness,
or otherwise, of . the metal itself. Fig. 2
and Fig. 3 show a satisfactory method of
ensuring a rigid assembly and freedom
from mechanical noise.

Strengthening the Corners

Tt will be noted that the sides, ends and
screens are not simply bolted together,

LB

To adopt this method of construction
in the case of small wavemeter type cabinets
is unnecessary if stout gauge material is
used, but is strongly advised in the casc of
cabinéts intended to house multi-stage
receivers.

Whilst aluminium is easy to cut and. work,
cadmium-plated steel, under average
amateur workshop conditions, is rather
difficult to work. It is best, therefore, to
order materials cut to size ready for mark-
ing off and drilling. In the interests of
accurate and rigid assembly care must be
exercised in marking out the bolt holes.

Drilling Templates

The use of sheet metal or plywood
drilling templates is ‘sound practice, and
the following procedure will avoid mistakes
and damage to crackle, or other finished
panel faces. The marked out drilling
template, a bottom board, and two sheets
of thick blotting paper should be cut to the
exact size of the panel and clamped
together in the following order. Bottom
board, blotting paper, panel, second sheet
of blotting paper, with template on the top,
all firmly clamped together. It will
depend on the side of the panel from which
the template was originally marked out,.
whether the crackle or plain surface is on
the top side or otherwise. Make quite
sure about this. In drilling individual
holes, start with a small drill to assure
accuracy. This method will avoid any
possibility of the crackle finished face
splintering or flaking due to the bite of
the drill.

Before deciding as to the gauge of sheet
metal to be used, a definite idea as to the
weight of the chassis it is to house should
be obtained, because appearances can in
this respect be very deceptive.

Ensuring Rigidity

Stout gauge material for the sides, and
especially the bottom, which has to carry
the full weight, is most desirable and
necessary, not only in the interests of
mechanical rigidity, but in order to avoid
the permament warping of the chassis and

Fia
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Fig. 2—Method of bolting screens together to ensure rigidily

and dependence is placed on this method
to ensure a rigid unit.

In all instances the corners have been
strengthened by pieces of 3-16in. by
3-16in. brass bar, the cabinet sides, ends
and screens respectively being drilled and
tapped to suit the bolts used. Each bolt is
fitted. with a locking washer, and the
result is a rigid assembly entirely free from
whip and metallic noise.

*J

o
Fig. 3 (inset) Detail of a coiner fixing

the probable breakdown or unsatisfactory
operation of the rceiver.

A well-designed sheet-metal cabinet will
prove to be entirely free from metallic
noises when the receiver controls are
operated. It is better, and more satis-
factory, to take every precaution at the
start to ensure against such possibilities
rather than to attempt to eliminate this
most annoying trouble later.
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The Amateur Transmitter

“HE term Power Amplifier might be
confusing to the beginner when it is
applied to a transmitter circuit, but

if it is remembered that it is used to denote
a valve or valves amplifying radio fre-
quency currents of considerable power, the
true meaning of the term is quite clear.

As the operating conditions
of a P.A. stage are rather differ-
ent from those normally dealt
with in ordinary radio work, it
is essential to get a clear under-
standing of the adjustment and
operation of such circuits.

The easiest way of doing this
is by making comparisons, and
in this instance an ordinary L.F. output
stage will be taken as the basis for the
explanation.

Most valve-makers supply with their
products a leaflet giving the essential
technical data relating to the characteris-
tics and operation of their various types of
valves.

It is also quite common for them to
include on the leaflet reproductions of
graphs showing the characteristic curves,
and once onec is able to “read”
these curves, it is possible to tell the type,
capabilities and the best voltage and
current values to use to obtain maximum
efficiency. -

The most simple characteristic curve is

Fig. 1.—A

typical grid
volts [enode cur-
rent citrve of an |
L.F. valve. Note
“eut-off © i
point.

the

e e e e
i

GRID VOLTS

that which is formed by plotting grid volts
against anode current, a typical example
being shown in Fig. 1, the valve being of
the L.F. or output type.
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Anode Circuit

With L.F. amplification, it is essential for
the output, i.e., anode circuit, to reproduce
faithfully the signal which is applied across
the input or grid circuit.

If the curve is examined, it will be secn
that to secure such conditions the operat-
ing voltages on both grid and anode circuits
must be adjusted so that the valve is work-
ing on the straight portion of the curve.
The part between the points “a” “a” on
Fig. 1 denotes this section,

The point where the vertical line inter-
sects the horizontal or base line represents
zero grid bias ; to the left indicates increas-
ing values of negative bias, while to the
right the conditions become positive.

It will be noted that the curve sweeps

down' towards the base line and eventually
merges into it at the spot marked “ c.”
Now the vertical line, on which the anode
current is marked off, has its zero position
at the point where it intersects the base line,
so when the curve reaches the spot “c¢”’
it denotes that no anode current is flowing.

In this Article the Elementary Details
of the Operation of a PA. Stage are
Given - - - -

The anode voltage has been maintained
at a constant value, therefore it should be
obvious from the graph that the no current
condition has been produced by increasing
the negative grid bias to the value denoted
by the position of “¢’’ on the grid volt
base line. This point or value is known as
““ the cut-off point *’ for the valve concerned.

Many readers will already be familiar
with characteristic curves, therefore 1
must ask them to appreciate that these
details are made as clear as possible for
those who have not yet reached that stage,
and who must master them before they can
proceed with transmitting.

L.F. Stage

With the oscillator -chassis alread
described, or with a simple L.F. stage, a
the details given above can be checke ' by
wiring up the circuit shown in Fig. 2, and
I would advise all not too familhar with
curves to do so and prove the points for
themselves.

Referring to the straight portion “a*
“a.” For our purpose we will assume
that the signal applied across the grid
circuit is in the form of a single note, and
can be represented by the small wavy line
“e’"™ The dotted lines taken vertically
from the centre and each side of it indicate
its amplitude or strength, if you like it
hetter that way. At the points where these
dotted lines intersect the straight portion
of the anode current curve, more lines
are taken out at right-angles and on
these we reproduce the signal ““ g, but to a
different dimension.

It should be noted that the change in
dimension only applies to the amplitude of
the signal and not as regards wave form or
number of waves persecond ; in other words,
the input signal has been amplified.

Thisexampleonly holds good ifthe perfect
operating conditions are maintained ; sup-
posing the input was applied to a part of
the anode current curve which caused the
left hand side of “ ¢ to come on to the
bend of the curve. It will be apparent that
the output signal would not then be a true
reprodiiction on the input, as the dotted
horizontal lines would no longer be equal
distances from their centre line.

When this state of affairs exists, pro-
nounced distortion will be the result and
the remedy is to adjust the value of the
negative grid bias, or apply a higher value
of high.tension to the ariode,

Harmonics

The distortion in the above L.F. example
will cause the output to consist of not only
the original signal, but also of harmonics,
and the resultant effect would not be too
pleasant to the ear.

By L. O. SPARKS

With the P.A. stage, however, one is
not concérned, in the same sense, with aural
effect. In fact, the chief function of the
P.A.is to amplify a signal having a constant
frequency equal to that produced by the
oscillator.” For the present purpose, this
can be considered as a single note, though
in practice the frequency would
be well beyond the audible
range. )

If it is possible to arrange
the circuit so that harmonies,
i.e., multiples of the original
note, can be ignored, then it
will be possible to increase the
efficiency of the stage and
obtain a greater output. Actually, the
harmonics ean be ignored; in the anode
circuit of the P.A., a coil and variable
condenstr combination is embodied in
a similar manner to that of the oscil-
lator, and when the circuit is tuned to
the pre-determined frequency it offers a
highimpedance tocurrentsof thattrequency,
and causes them to set up an oscillatory
voltage across the coil arrangement. The
pre-determined frequency will, of course,
be that of the oscillator or * doubler®
stage, but as regards any other frequencies
which might be present in the anode circuit,
such as the harmonies, the coil and con-
denser—tank circuit—will offer to them a
low impedance path and so prevent them
from developing any power across the circuit.

From this it will be seen that the *‘ drive
or signal can be of such magnitude that it
swings the operating portion down on to
the bend of the anode current eurve
without ill effect. In fact, one can go farther
than this and operate down, round, and
past the ° cut-off” point, but more
about that next week.

Co-operation Circle

J. R. C., of Ealing, is anxious to get in
touch with other enthusiastsin or around his

O HI+
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e Fig. 2—Showing how
—=—-9V6B. simple it is to arrange a
e valve circuit for compiling
s curves.

area. Heis particularly interested in trans-
mitting (A.A. stage) and short-wave work.

Warning #

One cnthusiastic reader who allowed his
enthusiasm to overcome his thought for
others, wertt so far as to try the effect of
coupling an outside aerial to the anode
tank coil of the oscillator which is being
used for the basic experiments outlined
in these articles. Needless to say, all the
broadcast listeners in his immediate area
experienced severe interference, and in
many instances their signals were literally
wiped out. Such practice cannot be con-
demned too strongly, as it is a direct
violation of the privileges granted to
holders of A.A. licences.
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Through His Hat
i AM intrigued to know why it is

that when I make some statement
jn these columns it immediately
(,fauscs someone to rush off with
a letter telling me that I am wrong.
It seems that no matter what I say
‘there is always someone who is waiting
to attack my statements. There are
still people who believe in Black Magic.
There are also .many who believe in
Spiritualism (or should it be Spirit-
ism ?). But for anyone in these days
to state’ that radio -can influence
the weather which we now experi-
ence is, as I said once before, talking
through his hat.  Scientists have
repeatedly stated that the infinitesimal
power which is radiated cannot
aftect the weather. Yet when I
recently: mentioned a reader’s re-
actions to the vagaries of the climate
during the past year or so, and stated
that the radio was not responsible, I
called forth a storm of protest. Mr.
D. F., of Exeter, says: *“I read an
interesting letter on Wireless and the
Weather, which Thermion dismissed
by informing R. R., of Hull, that lLe
is talking through his bhat. . . . In
the previous issue, a letter was pub-
lished on the subject of the B.B.C.
Sunday Programmes which should
be suitable to the day, and also re-
ferring to his approval of them.  In
reply to this letter, Thermion expresses
his sorrow, but states that he does
not subscribe to the obsolete views
expressed therein. Personally, I like
to listen to a little music on Sunday,
but switch off when ¢ rubbish’ hits
my ears. The Sabbath is as up to
date to-day as it has always been,
Thermion, as can be seen in world
affairs. There are those who do
not like Devonshire cream—but that
is no fault of the cream ! »

What is the Relation ?
ELL, that is that, but what is
the relation between cream
and programmes? And are the pro-
grammes so good ? I seem to remem-
ber an.association of religious students
who said that it could be proved that
everything prognosticated would come
true, and the end of the world has
been forecast by this means many
times during the last few years.
But what is so interesting is that the
busybodies who support these views
must inflict their views on others. It
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By Thermion

N
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is not merely a question of trying to
show the other man a different point
of view, but trying to force it down his
throat. The B.B.C. recently, un-
doubtedly in response to public
demand, put over a * light music”
programme on a Sunday morning.
What was the result? Immediately

protests were lodged by a certain
body, and the B.B.C. gave way.

The Air Ministry are recruiling a reserve from Britain's many radio amateurs

to provide an efficient emergency wireless organisation for the R.A.F.

body is called the Civilian Wireless Reserve of the Royal Air Force, and will

acl as a reserve behind the R.A.F. Signals Branch. The illustration shows

M. J. C. Hosburn, Chief Technical Instructor of the R.A.F. Civil Wireless

Reserve, inspecting the apparatus of Mr. J. W. Matthews, of Cuffley, Herts,
who is one of the first members of the new Civil Wireless Reserve.

What 'is the reaction of the man-
in-the-street to such treatment?

Free Service

WAS chatting to the Editor the

other day and he told me some
amazing facts concerning the special
Free Service which is offered to
readers, and the way this is abused.
I thought it had been pointed out
often enough in these pages that such

‘service was only given in respect of

receivers built to a published speci-
fication. The Queries Department -
is at your service when difficulty

.arises in getting a set working, and

you should not, therefore, bring along
your receiver, or send it to us,-if you
cannot make it work first time,
Recently, I am told, a reader simply
brought a parcel to these offices, left
it with the doorkeeper, and upon
being opened it
contained a com-
nercial set which
had been serviced
by the makers,
but which still
did not work to
his satsfaction.
He asked the
Editor to put it
right for him.
This 1s not a
General Service
Department, and
the only appara-
tus which js ser-
viced here is that
which is built
from designs
published and
guaranteed by
the Editor. 1
wonder if you
will remember
this, and thereby
avoid disappoint-
ment.

Television
AVE vyou
“looked in
yet? Ibelieve
there are still
many listeners
who have not yet
taken the oppor-
tunity of seeing
what is offered on
the television
programmes, and

The new
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in spite of what you might hear, you
should take the carliest opportunity of
having a look at one of the latest tele-
vision sets. I understand that the
Outside Broadcast department of the
television service have some mar-
vellous plans in hand for future
broadcasts, some of which I must
not disclose at the moment. Amongst
important forthcoming broadcasts are
those from London theatres, where
the cameras are to be installed in
the theatre, and first-night scenes
are to be given in respect of one
play, and the entire broadcast
of another programme included.
The modern television camera is
apparently s¢ good that no addition-
al lighting will be wused, and the
audience, will - be almost unaware
of the presen¢e of the apparatus.
By judicious ““ mixing ” of scenes from
the auditorium and the wings, some
remarkable shots should be given
and the play should come over very
well.

R.A.F.—C.W.R.

UNDERSTAND that the Civilian
E Wireless Reserve is getting going,
and some interesting results have so
far been achieved. I have heard
many complaints regarding lack of
attention from some amateurs, but 1
understand that for the start only
those with full licences and a good
decal of experience are being selected,
after which the remainder will come
into action. The Chief Technical
‘Instructor of the Reserve is very busy
inspecting amateur cquipment and
selecting those which will serve as
instructional or relay stations, and
the accompanying illustration is of
interest as it shows Mr. Hoshurn,
the instructor in question, in the pro-
cess of examining an amateur station.
This will serve as a guide to those who
aspire to get on the air, and the fine
standard set by this particular station
should be the aim of every amateur.
Note the professional finish which is
given by the rack and panel method
of assembly, and the use of meters
wherever desirable.

My Competitions

HAVE practically completed my

examination of the entries for
the competition, “ What I would do
if T were Director-Gener.l,” but I
am surprised at the entries for “ The
Best ' Set I Fver Built.,” It certainly
appears that some old sets gave the best
results, or is it that in the old days
conditions in the cther were so much
hetter? Do you remember how the
single-valve and crystal reflex set
brought in stations such as the Scot-
tish Regional in London, whereas now
it can hardly be heard on a three-
valver under normal conditions. Per-
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Short-wave Coils
WHT N making shorl-wave coils of
the type now in common use, there
are thres “alternatives with regard to the
aerial or primary winding. It may be
placed at the lower end of the grid winding,
and act as a conlinuation of that winding ;
it may be inlerwound with the lower
windings of the grid coil, or it may be
placed on a small former inside the main
winding. There are advantages and dis-
advantages for each case, and as a general
rule 1t may be said that down to 25 melres
the first arrangement is salisfactory, and
below that -wavelength an interwound
winding has certain advanlages. Probably,
Jor experimental use, the separate former
shows up to best advantage as it enables
changes to be made more easily withoit
modifying the remaining windings.
Quick Connections
THF experimenter oflen finds it necessary
to make connections quickly, and the
usual terminal s not - always the best
arrangement to adopt. The use of large
press-studs (such as are used on gloues)
is one way of obtaining a quick contact
which may be broken as quickly as it is
made, or ordinary round-head lerminals
may be used in conjunction with ihe
lop-cap conneclors wlich are now on the
market. Some of - these are particularly
adaptable, and by bending the ends they
may be made to push over various types of
component or conneclor.
Electrolytic Condensers
ADDI TIONAL smoothing 1is some-
times found “necessary in experi-
mental apparatus, and generally thic s
carried out by mointing additional condensers
on the chassis and connecting them 1n
parallel. It is also useful at times to
connect condensers in series, to give added
prolection against possible breakdowns.
A typical instance is in the smoothing of a
mains wnit, where an electrolylic condenser
which develops an inlernal shoil-circuit
may damage an expensive reclifying valve
or mains {ransformer. By mounting elec-
trolylics on insulated brackets and joining
them in series this risk can be reduced.

ol
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haps some of the older fans can
remember some of the phenomenal
results which were obtained with
simple apparatus, and can offer some
explanation. T remember, whilst on
this subject, that it was at one time
suggested that radio signals kept on
going round and round the ecarth,
and that the signals sent out in 1g20
arc still going round and round. I
believe someone once claimed to
have picked up vyesterday’s pro-
gramme on the following day ! This
was not a joke, but a serious statement
from a listener who stated that he
could repeat the performance on any
day. He was using a commercial
set and the makers sent round a
serviceman to look over the matter.
Sure enough, when he was shown up-
stairs the listener showed him The
Radio Times, and pointed out the
previous day’s Regional programme.
He then went to the set, switched on,
tuned to the Regional and there was
that programme. The serviceman
was startled for the minute, and tuned
down to the National. But this was
not obtainable, and after a short
inspection he found that the set was
badly out of trim, and the National
was being tuned on the Regional
setting on the dial. The programmes
were repeated in those days, and quite
often a play or talk in the National
was given the following day in the
Regional. The old days were certainly
interesting. Remember, if you are
entering for this competition, make
your attempts not more than 250
words in length and put ‘ Com-
petition ”’ in the top left-hand corner
of your envelope. November 26th is
the closing date.
Christmas Number .
HE issue after our next will be
the Christmas number, and I
understand that there are some good
things promised. A fair number of
suggestions have been received, bhut
there is still time for more before the
issue is produced, and the Editor is
anxious to study all suggestions so
that the issue may be made as repre-
sentative as possible. If you have
not placed a standing order for your
copies, make sure you are not un-
lucky, and order your issue rxght away.

A COMPLETE LIBRARY

i By F. J.

WIRELESS CONSTRUCTOR'S ENCYCLOPZEDIA 5/-,
EVERYMAN’S WIRELESS BOOK 3/6, by post 3/10.
TELEVISION and SHORT-WAVE HANDBOOK 3/6, by post 4/~
SIXTY TESTED WIRELESS CIRCUITS 2/6, by post 2/10. :
WIRELESS COILS, CHOKES and TRANSFORMERS and HOW TO
MAKE THEM 2/6, by post 2/10.

PRACTICAL WIRELESS SERVICE MANUAL S/-, by post 5/6.
WIRELESS TRANSMISSION FOR AMATEURS 2/6, by post 2/19.

Al obtainable from or through Newsagents, or from Geo. Newnes. Ltd., Tower Hcuse, Sonthampton St., Straad, W.C.2.

OF STANDARD WORKS.

CAM M.
by post 5/6.
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A COMBINED
H.T. ano LT. UNIT

Battery Receiver, Free from Hum.

An Eficient Unit Designed to Supply Adequate HT. for the Average

A Self-contained " Trickle Charger

Eliminates the Trouble and Expense of Visiting a Charging Station.
By. THE TECHNICAL STAFF

HE question of battery elimination is
one which is ever before many owners
of battery-operated receivers.

The majority are forced to usc this form
of supply for their high and low tension
because they have no alternative, but on
the other hand ' there is still quite a large
percentage of listeners who still prefer
batteries, - although eleectricity is available,
because they are of the opinion that repro-
duction is more free from unwanted inter-
ference and background noises than when
the mains are used.

For those without electricity little can
Le said or done to help them solve the
problem, although the new gas-operated
H.T." unit produced by Messrs. Milnes is
a‘step in the right direction and worthy of
consideration.

This article, however, is concerned with

those who are in the happy position of
having their house wired for electricity
and who do not wish to replace their battery
get with an all-electric model.
It cannot be denied that the average
dry battery source of high tension is not all
that could be desired. It is not economical,
its output is not constant for a prolonged
period, and it has the objectionable quality
of setting up instability when it starts
breaking down through use or overloads.

Admitting that modern battery valvescan
give quite a good output for ordinary
domestic purposes, without imposing a
severe tax on the H.T. battery, one always
has to remember that there is a definite
limit to the current which can be taken
from dry cells, and this restricts the choice
of output valves and circuits and, con-
sequently, power output. A well-designed

- H.T. eliminator overcomes all these snags,

but it does not solve the question of the
L.T. supply and regular visits to a charging
station.

_ In the Unit to be described, considerable
attention’has been given to the H.T. supply,
and at the same time a "separate rectitier
has been embodied to provide a means
of keeping the L.T. accumulator in a fully-
charged condition.

This dual-purpose arrangement makes a
normal battery-operated receiver all electric
so far as the replacement and upkeep costs
are coneerned, and it offers the additional
advantage of freedom from mains inter-
ference and lower costs for valve rencwals.

The Circuit

After giving due consideration to valve
and metal réctifiers, it was decided to use
the latter, as it is more simple, less costly,
and more robust..

An examination of Fig. 1 will show that
separate rectifiers are used for the H.T. and
L.T. supplies, and that their inputs are
provided by one mains transformer having
two secondary windings." The rectifier
selected for the H.'T. section'is the Westing-
house Metal Rectifier No. H.T.15, which

requires an A.C. input of 140 volts at 120
mA’s.

A voltage doubling circuit is used, and
with reservoir condensers of 4 mfds. a
rectified D.C. output of 200 volts at 30
milliamps is obtained. It would appear
that-these values are unnecessarily high for
the average battery receiver, but the next
type of rectifier can only supply 130 volts
at 20 milliamps when reservoir condensers
of 6 mfds. are used. As a certain voltage
drop is bound to be produced across the
smoothing choke, 130 volts does not allow
sufficient margin for average requirements,
and apart from this, the additional cost of
the 6 wfd. condensers, compared with that
of the 4 mfds., renders the selection of the
H.T.15 a more economical and satisfactory
proposition.

Smoothing Considerations

To provide adequate smoothing a reliable
L.F. choke must be embodied in the positive
supply lead, and in this instance the Bulgin
L.F. 158 model has been selected as it
provides an inductance of 32 henries at
30mA’s. To complete the smoothing cir-
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grid of an S.G. valve and a final one for the
detector anode circuit.

As the values of the resistances embodied
depend on the current lowing through them,
it will be advisable for _simnple measurc-
ments to be taken of the current con-
sumptions in the receiver with which the
unit is going to be used and, if necessary,
substitute resistances of morc suitable
values. The values of the resistances are
calculated by the simple formula : Resistance
equals voltage to be dropped multiplied
by 1,000 divided by current through re-
sistance in milliamps. For example, it is
assumed that the 8.G. valve requires 120
volts on its anode and that its average cur-
rent consumption willbe 4 mA’s. Applying
182 minus 120- x 1,000

4

=15,000 ohms. The 182

volts represents’the value of the availakle
supply, and as we are concerned with
dropping the difference between that and
the voltagerequired, namely, 120 volts. that
is why the calculation is writtenin theabove
form. This may Seem an unnecessary
explanation, but many slip up threcugh con-
fusing the value of the volts to be dropped
with that which is actually requircd.

For the anode supply, therefore, a series
resistance of 15,000 ohms is used, and to
ensure absence of fced-back it is decoupled
to the common negative line by anothcr
4 mfd. condenser.

the above we get

which equals 92,000

Screen Current

The next tapping is the screen supply.
Here an average value of 70 volts is taken
as being required, but to ensure a steady
supply a fixed potentiometer is used t)
produce the necessary voltage drop from
(noto that this is connected to the 120
and not the .182 volt supply) 120 to 70
volts. It must be assumed that more
current will flow through the potentiomeéter

POWER+

T

Fig. 1.—Theoretical diagram of the
combined unit, showing the two
g i separate rectifiers.

& . SWITCH

cuit, a 4 mfd. condenser is connected across
the D.C. lines atter the choke.

'The resistance of the choke is 600 ohms
and by applying the formula given below it
will be found that when the total current
output is flowing a voltage drop will be
produced ~ across the choke of 18 volts,
thus reducing the available supply to 182
volts.

This value is, of course, too high for
average requirements. Therefore, it is
necessary to provide suitable resistances to
break it down to that required for- the
various circuits. As it is impossible to
provide independent outputs for every
type of battery receiver, it was decided to
arrange tappings for Rower, the anode
supply . of an S.G. valve, the screcning

+L.T.

formed by the resistances R2 and R3
than that required solely for the screen
supply, and for the purpose of the calcula-
tion the value can be taken as being four
times that of the screen current. An
average current value for this electrede
is .5mA, therefore the current flowing
through R2 will be 2.5mA’s, so its value

Bl e 20— 705 LOUOCE: o g, 000

2.5
ohms.

The bottom arm of the potentiometer has
now to drop the 70 volts between the
screen and the common negative line so
the value of the resistance R.3 becomes
(Rt or, in other words, 35,000 ohms.

(Continued overleaf)

v,
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A COMBINED H.T. AND L.T. UNIT
(Continued from previous page)

It will be noted that this resistance is not

called upon to carry the screening current,

likewise the current value is 2 and not 2.5

mA’s as in the case of the upper resistance.

This supply is also decoupled by a 4-mfd.
condenser to the negative line.

The detector supply is obtained by means
of a series resistance of 40,000 ohms, this
value being selected on the assumption that
100 volts will be required at an average
current of 2 mA’s. The final tapping point
is left at 182 volts and it can be used for
supplying the output circuit of a receiver,
or for any other purposes which might
arisé. To reduce its value, it is only neces-
sary to apply the calculations used for the
previous examples by substituting appro-
priate current values.

With this type of eliminator it must be
appreciated that the wattage output -is
constant, and if the total current available
is not used a voltage risec must be cxpected,
thus necessitating higher values of resist-
ances in the various sections.

The rectifier used in this section is the
L.T.7, which requires an A.C. input of
444 volts to give a D.C. output of 2 volts
at 0.5 amps.

(To be continued)

LIST OF COMPONENTS
One Special Mains Transformer, Type H.L.C.,
B T. hompson, 15s.
01;; W/lezstmghouse Metal Rectifier, Type H.T.
S,
One W;stmghouse Metal Rectifier, Type L.T.7, :

Two Dubilier Condensers, Type B.B., 4 mfd.,
55, 6d. each.

One Dubilier Condenser, Type 307 C,4 4+ 44+ 4
mfd., 5s. 6d.

One Dubilier Condenser, Type 0286 C, 4 4 4

i mfd., 4s. 6d.

¢ Two Bulgin Switches, Type S 80 T, Is. 68, each.

: One Buligin L.F. Choke, Type L.F. 15 8, 9s. 6d.

: One Bulgin Resistance, Type A.R.2, 1s.

Two Bulgin Fuseholders, Type F.5, 6d. each.

One Dubilier Resistance, One-watt Type,
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WIRING DIAGRAM OF THE
COMBINED H.T. AND L. T. UNIT

® |
© 4+4 MFDS &{4*4
/ U 4 m L/Mms

ALK

15,0000, 1s. ;
One Dubilier: Resistance, One-watt Type, -
20,000() 1s. ]
One Dubilice Resistapce, One-watt’ Type,z
35,0000 Is,
One Dubilier Resistance, One-watt Type, % % % % % % %
40,0000 1s. MA/NS
i Terminal steip, 7 terminals or plug sockets ) OIV/OFF /6 PoweR 0
insulating sleeving and connecting wire. ; - SCREEN ANODE CH;Q,QGER
e r r— ) a— e
T  TELEVISION FROM I
e i LONDON THEATRE !
PO (1| 1 S - A ) 4| O ) 4} 4R D | -n
CCORDING to a recent B.B.C. an-
‘ nouncement a performance is to he
4 ! televised direct from a West End
{ ! theatre. By arrangement with Basil Dean
; - p3 the whole of J. B. Priestley’s comedy

T b g

I T S et

A front view of ]laly s new broadcasting station recently opened by Signor Mussolini, at Pmlo

Smeraldo, five miles to the south of Rome. It is claimed that this station, known as the Imperial
Radio Centre, is the most powerful and best equipped in the world,

*“ When We Are Married ” will be televised
from St. Martin’s Theatre on the evening
of Wednesday, November 16th. This will
be. the first time that a play has been
televised direct from a theatre.

Emitron cameras will be installed in three
positions. One in the dress circle will give
a comprehensive view of the stage, while
two cameras at opposite ends of the stally
will provide close-ups. The play begins at
8.30 p.m. It will be presented as a thedtre
performance, and viewers will sec the rise
and fall of the curtain. The transmission,
with two ten-minute intervals, will last
just over two hourg.

To ensure the success of the transmission
the B.B.C. Productions Staff and tech-
nicians will attend performances of the
play every evening for a week in advance
to study the action of the play and arrange
augmented lighting,
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A Tuning-dial Indicator
HE accompanying sketch shows a novel
4 tuning-dial indicator which I have
made. and which is now working on my set.
The 2-gang .0005 variable condenser

PUSH PULL SWITCH

THAT DODGE QF YOURS!
Every Reader of “PRACTICAL AND
AMATEUR WIRELESS™ must have
originated somé’ little dodge which would
interest other readers. Why not pass it én
to us? We pay £1.10-0 for the best wrinkle
submitted,and for every other item published
on this pagé we will pay half-a.guinea. Tutn
that idea of yours to account by sending it
in to us addressed to the Editor, *“ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd., Tower House, South-
ampton Street, Strand,W.C.2, Put your name
and address on every item. Please note
that evety notion sent in fnust be original.
Mark envelopes *‘ Radio Wrinkles.” DO
NOT enclose Queries with your wrinkles.

ame 1 -

L e

-l BULB
HOLDER

HOOD
ASSEMBLY

Siis

NOTE
PAPER

N
LONDENSER
SPINDLE

e
G0ooD

x BOLI END
70 DIAL

A novel tuning-dial indicator.

which I used is an old pattern with an
ivorine scale attached to the front portion,
moved by the control knob, and having a
bulb with holder fitted on the condenser
frame to show a light through the scale.
1 removed the ivorine scale, and bolted the
bulb-holder in position on the iovable
portion in a position so that when the bulb
was fitted in place the filament was in the
centre of travel.

1 next ciit a hood from some photographic
black paper to fit over the bulb and holder,
with a #in. hole cut from the portion over
the bulb in front, and then fitted a strip
of the same paper from the top of the hood
to the centre of the spindle after having

_cut & tapered slot in it. The top of the
strip wag attached to the hood with
adhesive, and the lower portlon bolted down
to the movable portion of the gondenser.

For the bulb connection, a flex lead was
taken from the nearest valveholder L.T.+-
to one side of a push-pull switch fitted
above the dial, and from other side of
switch to centre connection of bulb-holder.
The circuit is completed via the condenser
frame to earth, to which L.T.— is also
connected.

The effect when the switch is closed is to
throw a pointer of light-on to the back of

. ah oblong of white paper stretched over the
dial opening, as in inset (A). On operating

=1

SPECIAL NOTICE.
All wrinkles in future must be
accompanied by ‘the coupon cut
from page 1ii of cover.

(e D el WD | G

V- -

-

the set, when a station was identified, a
pin-prick was madc in the paper where the
pointer indicated on a faint pencilled semi-
circle (two semi-circles are drawn, one for
¢ach wavelength). When all stations re-
guired have -been identified a piece of
celluloid can be fitted in the oblong to
finish it off. —A. F. J. VeaL (Mottingham).

Winding Machine for Honeycomb

Coils
THE accompanying sketeh is of a small

hand machine for winding coils of
the honeycomb type. 1 constructed it
throughout from scrap materials, and have
satisfactorily wound coils of various types
with it. There should be no difficulty in
making a machine of this kind, provided
the gear ratio is correct.

The large gear (C) should be slightly
smaller than four times that of the small
gear (B), which is responsible for the over-
lapping and spacing of each winding. Ifthe
small gear has 10 teeth, the large gear
should have 38 or 39. The latter is fixed to
a shaft (D) made from a }in. bolt 2in. long,
the head being shaped with the corner of a
square file, to form a cam which operates

Method of suspending a speaker in the corner of a room.

ELECTRICIANS

the rocker (E) which I made from a piece
of }in. soft steél flattened at both ends,
a fork piece being attached to the top end.
The lower end is pivoted to a stirrup, as
shown. The fork piece operates the slide
(F), which is a small brass tube having a
fine thread at one end for fixing the guide,
which consists of a brass nut and a short
length of in. brass rod bent to an L-shape
and soldered on. The opposite end of the
slide tube has two washers soldered to it

THREAD FOR GUIDE

ADTUSTMENT
NM =
TWO WASHERS. S5\ DERED ¥ 6’
¥ 7

TO BRASS TUB
SOLOERED BUSHES

! Vi ;—(G'LONG)\
BRASS TUBE

A coil-winding machine made from scrap malerials.

so that the end fork of the rocker fits
between, as shown in the sketch.

To operate the machine the handle is
simply turned, the wire being drawn
through the thumb and finger with a slight
pressure, the guide working automatically
from side to side with the revolving former,
thus making a neat and efficient coil.-
W. Mavo (Tipton).

A Handy Speaker Sus--
pension
HAVE mounted my exten-
sion speaker at an angle
by screwing two picture
hooks to the back and sus-
pending it from a short piece
of electrician’s conduit across
the corner of the room. The
" conduit is flattened at the
two ends, and bent to fit over
the picture rail thus prevent-
ing the possible collapse by
slipping from the rail. The
weight of the speaker drags
.the bottom front of |the
cabinet back, and the whole
stays in this desired position,
a rubber pad being attached
to the back of the cabinet,
as shown in the inset.—E.
Travis (Chingford).
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This rear view shows the position of the screening parlition.

OR ecarthing the screened leads, the
covered wire should be worked
through the screening braid at a

point providing a suitable length of this
braid for directly earthing to the L.T.
negative valve filament socket of the
PX2308W.

All metal-ended chokes should be kept
free from short-circuiting to chassis, this
also applying to the resistors, but when
handling these chokes there is a tendency
for the windings to work loose, and care
should accordingly be taken.

When bringing the battery leads through
the chassis a knot should be tied in each to
prevent any possible strain on these leads
from affecting the under-chassis wiring and
connection ; these knots are left out of the
illustration for the purpose of clarity.

The leads to the insulating pillars for the
aerial, earth and *phones should be passed
up each pillar and the ends secured under
the terminal nuts as illustrated diagram-
matically in Figs. 5 and 5a last week.

Although the grid-leak R3 is not shown
in Fig. 5a, this will be located as illustrated
in Fig. 9, which illustration shows the
position of the bandspread condenser Cl,
the coil-base, and the condensers C7
and C8.

The grid-leak Rl is supported close to
the top-cap connection to the TP230 by a
short length of wire passed round a rubber
grummet worked over this resistance, this
piece of wirc serving to clamp Rl to one
of the fixing bolts of the coil-base. A
grummet is also. worked over each end of
this resistance to prevent possible short-
circuit of the ends to the coil-base bracket.

When ready for test, a torch bulb can
ke flashed across the filament sockets to
ensure that there is no short-circuit.

The valves can now be inserted, and with
a reasonable aerial and earth, the sensitivity
of each coil can be checked.

Operating Notes

Commencing
with the C.Ci6 ¢oil,
which is” for the
44-100 metre band,
and  with  the
bandsct condenser
at zero, the
reaction should be
increased until the
maximum point of
sensitivity is
reached, this con-
stitutes that
position verging on
a state of reaction
by the triode
portion of the T.P.
230. Now very
slowly operate the
band-spread  con-
denser at the same
time maintaining
this state of
reaction until the
characteristic car-
rier or signal is
received, then
to tune this in exactly the band-set
condenser can be brought into use, thus
allowing the reaction to be brought to the
most critical position. In the case of
C.W. signals the point verging on reaction
may be exceeded if a better ‘‘note’’ is
desired, and the operator need have né fear,
when the set is in this state of oscillation,
of radiating interference. This is one of the
many advantages to be gained in this class
of circuit, due to the isolation of the aerial
section from the tuning inductance.

Gradually traversing the band, the
absence of dead-spots will be apparent,
but if there is any point throughout the
wave-ranges where reaction seems to be
slightly erratic, this will in all probability
point to the presence of damping in the
circuit of the H.F. choke Ch.2, and after
first of all removing the battery plugs, this
choke should be checked to see that it has
not been inadvertently positioned too near
the filter feed transformer, or that the

windings~ are not pressed against  the

chassis.

The C.B.6 coil should next be tried out
following this with the C.A.6, and on thig
test for general continuity, it must be
pointed out that owing to the considerable
increase in the H.F. the tuming will, of
course, appear a trifle more critical, but
there will be no difficulty in obtaining
maximum sensitivity with the reaction
control, provided that the same sequence
of operations is carried out. Whilst the
more experienced reader will appreciate
these points, the beginner may miss some
of the weaker signals in a hasty desire to
cover each hand. '

With this increased H.F. will come the
tendency to hand-capdicity effects with
resultant instability, so that a more careful
check still should be made to the layout
of the components, and the wiring generally,
prior to commencing serious tests on DX.

-

OPERATING THE T

Further Constructional
Using this Novel Two-\@

Aerial and Earth Leads

The aerial and earth leads should be
arvanged so that they are not in'proximity
.to the ’phone leads ; also, remove any tools
of pieces of metal which may have been

»
W
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Theoretical circuit of

t

left lying near the set as this will obviate
the possibilitics of extraneous disturbance
which may mar the reception of very weak

transmissions.

The rather novel shape-of the - chassis

'
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CONTROL |

T is interesting to study the various types
of television sets now on the market,
and see how they have been designed with
a view to operating the essential controls.

control appears on the front of the set and

In some cases only a single major vision i

this is nearly always for the adjustment of ™

picture contrast ; the magnitude of the sig-
nal passed to the modulation electrode of
the cathode-ray tube being governed by e
the degree of rotation of the knobh. Iné
other cases this control is supplemented
with one labelled ** brightness,”’ for it is
largely a question of securing the correct
balance between contrast and brightness
which has to be settled by the viewer if
he is to secure the best pictorial range
with good half-tone values. Most of the
other controls are, as a rule, regarded as
minor ones, and for this purpose are posi-
tioned on the side of the set or at the
back so as to be out of sight, and remove
the temptation for anyone in the household
tohandle them. It isimpossible to general-
ise on this control question, for at the
moment each manufacturer has different
ideas on the subject, but it would séem a’

1 - —y
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RIO-PEN SW. TWO

Details, and Notes on
lve, Short-wave Receiver
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front pancl does not prevent the fitment of
this receiver into a cabinet, and although
details are -not given here of a suitable
cabinet, since the requirements and condi-
tions of use vary so- considerably in

120v

HT+2

—>HT-

t+—>=GB+

=GB-2
(ov

LT-

LT+
SW.

e Trio-Pen S.W. 2.

this }espect, the following suggestion is

offered.

Cabinet Details
A cabinet could be designed with a

MPORTANCE |

reasonable
controls which can be pre-set at the works
or by the engineer on installation the more
remote is the chance for the set to be
thrown out of adjustment; a case which

thorough understanding of the function of
each control on a television set, whether
major or minor, is likely to take a very
long time, so the fewer there are to handle,
the more likely is it possible for a receiver
to obtain good results.
time there has been a settling down in the
sct as far as the valves and cathode-ray are
concerned, and a possible drift from the
‘optimum position by some of tlsle controls,
then the owner is perfectly justified in

contention that the more

1

If after a lapse of

) -

sloping front and
slotted or holed top
so that the set could
be slid into position
from the back, the
hole or slot being
provided for the
protrusion and
change of the coils.
If it 1s proposed to
have a hole for the
coils, this should be
sufficiently elonga-
ted t6 permit the
removal of a coil
when necessary, by
the method of pris-
ing mentioned pre-
viously. The front
panel could be ar-
ranged so that the
aluminium panel of
the receiver would
not be completely
obscured, thus lend-
ing a pleasing ap-
pearance and finish, whilst the knobs need
not again be removed and reset:

Another point which requires mention-
ing here concerns the pillar-supported
valveholder for the T.P. valve. Although
this assembly is sufficiently rigid, the user
will be well advised to prevent any undue
strain being applied to this part when
handling this valve, -

Final Notes

From the wiring diagrams it will no
doubt have been noticed that different
lengths of plugs are used for the H.T. and
G.B. plugs, the reason for this being simply
to serve as a useful reminder, during the
handling of the receiver under different
tests.
The L.T. switch key does not remain in

In this illustration the condensers may clearly be seen.

any.way engaged in the lock when the set
is ** Off,”" so that it"would be a wise plan
to securc this key with a short piece of
string to the back of the switoh, and in
the event of a toggle switch being preferred,
one of the simple on/off ¢ from the Bul-
gin range is recommended here.

Tor those who prefer a ‘“ matt” finish to
the front panel, a little wire wool, which
can be purchased from a well-known stores,
will prove the best way of obtaining this,
but when wusing this wool it should be
remembered that it disintegrates, and care
should be taken not to inhale the resulting
powder ; and do not use any liquid during
the process. The resultant mat finish
should, if carefully carried out, prove very
attractive, and the chance of impairing by
geratching is then prevented.

Resistances (fixed):
One 15,000 ohms, }-watttype., (Erie.\
One 25,000 ohms, }-watttype. (Erie.)
One 50,000 ohms, *-watt type. (Erie.)
Onge .25 megohm }-watttype. (Erie.)

Condensers (fixed) :
One .001 mfd., type 665. (Dubilier.)
Two .1 mfd. . (Polar N.S.F.)

One .3 mfd. (Polar N.S.F.).

One 50 mmfd. (T.C.C.)

One 1 mid. (Weco.)

Condensers (pre-set) :

One 50 mmfd. (Cyldon.)

Chokes (high-frequency) «

Three type CH.N. (Raymart.}
One transformer, type L.F.33. (Bulgin.)
Insulating Pillars:

Two {in. type S.T. (Raymart.)

Four lin. type S.S. (Raymart.)

Two 1}in. type 1029. (Eddystone.)

LIST OF COMPONENTS FOR THE TRIO-PEN S.W. 2,

One type V147 ceramic, with soldering con-
nections (9-pin). (Clix.)
Valves : N
One type TP230. (Hivac.)
One type PX230SW, (Hivae.)

can only be rectified by a very careful OgeJmeg(ohmsl.,l%~‘~'at( type. (Erie.) Thglee reduction drives, type ERD. (Ragmart.)
1 i boo C i H oils : 3

Btud.y of th(‘: instruction klet usually oOnneer;sye;: