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1947

It is significant that Westinghouse

Metal Rectifiers are continually used
by all Covernment Departments,

where a life of 15-20 years is

required of all apparatus installed.

Put a metal rectifier in your receiver

now, and you may safely expect it

to be delivering its rated output’ in
1947, or even 1957. No other

rectifier can in any way approach

such a performance for long life

and efficiency.

Send 3d. to Dept. PRA. for a copy
of "The All Metal Way, 1938"

METAL RECTIFIERS

for long life and constant output

WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Road, King’s Cross, London, N.I.
Please send me a copy of * THE ALL-METAL WAY, 1938," for which | enclose 3d. in stamps.

Name

Address Pract.W.4 12 37
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Greetings !
T is the custom for Christmas numbers
I to be published somewhat in advance
of the actual week in which the festival
is celebrated, and thus we present this week
our greatly enlarged number designed for
Christmas consumption. To all our readers
we wish to convey the Compliments of the
Season and our very best wishes for an en-
joyable Christmas. To signalise the event,
we present numerous articles of interest, to-
gether with a play which may be produced to
enliven the proceedings and to make the party
spirit all the more enjoyable. In addition,
there are full constructional detasils for two
broadcast receivers and a room-to-room
communication set which will be found of
great interest and value. Among the general
articles are those dealing with the use of
microphones and pick-ups, Broadcasting
Your Own Play, and the usual regular
features, such as Wrinkles -from Readers,
Practical Television, Short-wave Section,
and so on. To all those who have been
readers from No. 1, as well as to all new
readers, we again repeat, a Merry Christmas.

Police Radio

ANOTHER proof of the value of radio

to the police authorities has been
given in the London area where a wanted
man was reported to own a Rolls-Bentley
car, and a police broadcast was made to
this effect. Ten minutes later officers in a
patrol car saw the car and stopped it. As
a result the wanted man was arrested.

Television by Wire

HE news recently published concerning
German wired-television tests has
been eclipsed by British engineers. During
some recent experiments it was found
possible to transmit and receive good
pictures over 400 iles of land line, and a
much higher definition was employed than
in the German system.

Philips Broadcast, 1938

THIS film which, as has already been
mentioned in these pages, has been
circulated throughout the country will,

.when the present series of bookings finishes,
be released for retailers who wish to make
their own arrangements for having it shown
locally. The film is available free, on loan,
from December 6th onwards.

Christmas Packing

lT is announced that the novel Pye
Baby Q Portable is now available in a

special Christmas packing, with labels

—

Technical Staff:
W. J. Defaney, H. J. Barten cn:pu, Wh.8ch.
B.8c., A.M.L.E.E,, Frank Presten.
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the TAorld of

ready to despatch. A slogan *“ Here's to a
Happye Christmas ' is affixed and the
general colour scheme of the whole present-
ation blends easily with the usual holly
(green and red) motif of window and
other decorations.

World Radio Convention
WORLD Radio Convention is to be
held in Sydney, N.S.W. from April
4th to I4th, 1938. A cordial invitation

it
‘ and Staft Join b
t\/}' in Wlishing %
Every TReader &
a Very

is extended on behalf of the Institution of
Radio Engineers to all visitors to Australia
during the Celebration period, which com-
mences on January 26th and concludes on
April 25th, 1938.

More Electric Wiring

IT is announced, as a result of a recent

survey, that owing to the increasing
demand for electric-mains-operated radio
receivers, more homes are being wired for
the electric supply. There is thus a general
improvement in domestic lighting as well
a8 in the use of other useful electrical
apparatus, which has resulted from the
use of radio equipment.

TUiveless

Note These Changes

S a result of the introduction of a

new Mclnik transmitter to be called

Praha 11, the wavelength of Moravska

Ostrava will be changed to 249.2 metres

— 1,204 ke's, and Praha 11 will transmit

on the former wavelength of Moravska

Ostrava, namely 269.5 metres—1,113 ke/s.

The changes will be made carly this

month, as soon as the new transmitter is
completed.

Telepathy Tests
O endeavour to prove whether or not
telepathy can be carried out through
radio, the National Broadecasting Company
of New York recently carried out some tests
in conjunction with several of America’s
leading scientists. A colour selection was
employed, and the results given by listeners
were stated to be approximately one-third
above the mathematical laws of chance
in the point of correctness.

New Variety Feature

AI\' EW weekly variety feature is to be

added to the list of B.B.C. pro-
grammes shortly to start. This is to be
called *“ Band Waggon,” and will have an
experimental run of about six weeks.} John
Watt, B.B.C. Director of Variety, will then
decide whetherits success warrants its con-
tinuation. The feature is to be based upon
the dance band and will be produced by
Gordon Crier, Arthur Askey is to be
resident comedian. An important feature
of this item is that it is hoped to find room
in it for artists who have never before had
a chance of broadcasting though they have
passed a B.B.C. audition. The B.B.C. an-
nounce that they hope to use three of such
people in each programme, and it will run
for 45 minutes.

Xmas Presents Appeal
ON December 6th, an appeal is to be
made in the Midland Children’s Hour
for presents for Christmas for poor children.
The appellant is Binnie Hale, who is to be
the principal attraction at Emile Littler's
Prince of Wales Theatre pantomime in
Birmingham this scason.

Effects of Broadcasting ?

HE manufacturers of musical instru-
ments are reporting incredsing sales.
Does this indicate that the effects of broad-
cast music are such that more people are
now becoming interested in performing
on various instruments and are thus taking
up a musical profession ?
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Broadcasts from Cinemas
MAXY listeners will welcome an arrange-

ment which has been made between
the B.B.C. and cinema managers, as a
result of which more variety turns are to
be broadcast from cinemas. It
means that artistes of the first
rank will be heard more often.
The first broadcast under the
new scheme was given on Nov-
ember 23th from a Clapham
cinema, and others will be given
on December 14th. and on
December 20th. In the New
Year relays of variety pro-
grammes from cinemas are likely
to become a regular teature,

“ Serenade in the Night ”
HILE working in the
Mitcham district recently,
B.B.C. cngineers picked up that
haunting melody, ** Serenade in
the Night.”” They traced the
broadcast to the house of a
young amateur who was playing
the record on his unlicensed
transmittey. The magistrate
{ined the offender 40s. and told
him he must get his licence.
The moral is obvious.

Japan’s School Radio
ISS MARY SOMERVILLIE,
B.B.C. director of school
broadcasts, who recently
returned from a world tour, was
greatly impressed by the general
attitude towards children in
Japan. According to Miss
wsomerville, Japan offers children
greater educational resources
than we do in this country, and
she would like to see experiments
on Japanese lines of broadcasts
to infant schools.

Red Indians on the Air—
CCORDING to a recent
report. talks by Red Indian
chiefs are to be a feature for
Canadian radio listeners in the near future.

Extending Television !
T was stated recently by the Assistant
Postmaster-General that further ex-
perience of the working of the London
television station will be necessary before
the Advisory Comnmittee, presided over by
Lord Selsdon, can make dcfinite recom-
mendations for the establishment of other
stations for providing a television service
in other areas,

Variety from Carlisle and Leeds
lN the Northern prograinme on Decem-
ber 8th *‘ Northern Music Hall >’ will
bring a variety relay from Her Majesty’s
Theatre, Carlisle, and ‘‘ Northern Concert
Party on Tour’’—an excerpt from the
Arcadian Follies’ show at the Grand Theatre,
Leeds, a playhouse which has not been on
the air for some time. The theatre has
indeed a ‘‘ grand *’ style—it was con-
structed in the eighteen-seventies on
similiar lines to the famous Opera
House at Milan. It has twenty-two
boxes and altogether can accom-
modate over 2,000 people.
Wilson Barrett
‘%5“:’5 was the first

lessce,
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THE CRAZY GANG from the London Palladium—stars of the recent
Command Performance—are all proud owners of Pilot receivers in their homes.

Here they are scen in their dressing-room listening intently to a Pilot
Model CU-535.

SUIVE THIS?

PROBLEM No. 272.

Nicholls_ constructed an A.C./D.C. sct of
the H.F., Detector, Pentode type, connceting
the valve heaters in series, with the H.F.
valve joined to the negative mains lead. Recep-
tion could not be obtained until the aerial lead
was connectcd to the cap of the H.F. valve.
The H.F. valve was testcd and found to be in
order; the correct voltage was applied to its
anode, but it did not s any heater current.
Where was the fault Thrce books will be
awarded for the first three correct solutions
opened.  Bolutions should be addressed to
The Yditor, PRACTICAL AND AMATEUR WIRE-
LESS, George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2. Envelopes
must be marked Problem No. 272 in the top
left-hand corner and must be posted to reach
this office not later than the first post on
Monday, December 6th, 1937.

Solution to Problem No. 271.

The dropping resistance had been chosen to pass
-1 amp. to suit the original valves. When & .2 amp.
pentode was used in the output stage, the current passed
through the filament of this valve was too low.

The following three readers successfully solved
Problem No. 270, and books are accordingly being
forwarded to them: R. B. Warr, 342, Yardley Wood
Road, Moseley, Birmingham ; J. Richards, 25, Kings
Place, Buckhurst Hill, Essex; J, Munday, 3, Paston
Place, Kempton, Brighton,

India’s New Short-wave Stations
IT is anticipated that the first of the new

10 kW short-wave stations for India,
which is.to be installed at Delhi, will be
operating by the end of the year. The
transmitter for the new Bombay
station is being installed during
the present month. The new
equipnient, which embodies the
£1 latest developments in broad
" casting technique, will provide
India with the nucleus of a
highly eflicient broadcasting
system.

In of

Remembrance
Marconi
T is reported that at the
instigation of Signor Mussolini
the lItalian Government has
made the birthday of the late
Marchese Marconi a National
Memorial Day.

Our Village: Getting
Ready for Christmas

STA.\' WELLSTEAD folk are

going ahead with their
Christmas preparations, and on
December 2nd listeners willhear
about winter flowers, the making
of Christmas gifts, lace-making,
glove-making, and similar home
industries,

Coast Radio Pioneer
IR CHARLES BRIGHT.
pionecer of coast wirelowy
stations and radio in aircraft,
died recently at his home at
Bishop’s Stortford. He was

seventy-three ycars old.

Military Band and Vocalist
HAYDN HEARD will con-

duct the Birmingham
Military Band, which he founded
about a year ago, in a popular
programme on December 5th.
The vocalist will be Frances Fox,
the blind soprano from the Black Country;
she was first in the Midlands in tho
Gaumont Golden Voice contest.

Theme Song

FAMOUS songs from famous films will

be presented on December 2nd-by the
B.B.C. Welsh Orchestra (Variety Section)
and a revue chorus conducted by Mansel
Thomas. The programme has been devised
by Mai Jones, and it will be produced and
presented by Glyn Jones, whose pro-
grammes, ‘“ When Day Is Done? and
** By Firelight,”” have become very popular,
The soloists will be Elsie Faves, Teifion
Williams and Morgan Davies.

Broadcast from a Submarine
lT is reported that voice signals have
been successfully broadcast direct from
a submerged submarine for the first time by
radio engineers in Connecticut, U.S.A.
The signals, transmitted from a submarine
submerged off Bartlett Reef Light,
were picked up ten milcs away at
the naval submarine base at New
London. Hitherto, broadcasts from
submarines have been made over
a waterproof cable
line to a short-
wave transmitter
on the surface,
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Constructing the D— —Xmaster

A Simple Three-valve Receiver for the
Medium and Long-wave Bands Only

UR recent all-wave designs have
aroused tremendous interest amongst
home-constriuctors, but there are

still many who do not require short-wave
reception. In some cases this is due to a
prejudice concerning the results which are
obtainable, and in
others the listener is

already using a
standard short-wave
receiver. To those in

the first category,

The receiver assembled and ready for wiring,
showing the clean and neat layout.

we suggest that they take the earliest
opportunity of hearing a really good short-
wave or all-wave receiver working under
favourable conditions, when we are certain
they will find that the short wavebands add
a very high standard of entertainment to
that which is obtained on the usual broad.
cast bands. However, the present sct has
been designed for those who are anxious
to have a really high-class broadcast
band receiver, which may be relied upon to
give a fair number of atations at really good
quality, not only from this country but from
abroad. It should be borne in mind that
it is not essential to use a short-wave receiver
in order to hear the American broadcast
Wations. On the medium-wave band there
are several high-powered American stations
which may be received duriny the evening
or in the.early hours of the morning. As
with the short-wave stations, however, it is
not possible to give any definito
guarantee regarding these stations,
and whilst one listener may receive
the stations regularly, night after
night, it might be found in the same
neighbourhood
that another
listener with the
same receiver

may be unable to hear even a trace of the
signals.

The Circuit
The first consideration in designing a
receiver for what might be termed “ all-
ronnd ”’ results, is a good H.F. stage.
There are several types of valve avail-
able for this type of amplification, and
a modern H.F. pentode, using the
variable-mu principle will, if incorpor-
ated in a suitable circuit,
give stable results and the
volume may be con-
trolled smoothly
over the
complete

range, thus
enabling a
local stationto
be kept at a
suitable level
wmlstenablmg
a distant station to be given the maximum
amplification before passage to the output
stages. A reacting grid-leak detector will
provxde a further stage in control, the reac-
tion if carefully adjusted giving a very
valuable build-up in signal strength. For
the output stage a modern tetrode is also

high amplification with a low input voltage
requirement. Thus in the receiver now to be
described we find this combination of three
valves, the coupling between the first two
being carried out by means of an H.F.
transformer and between the detector and
the output stage a good L.F. transformer
is employed.

For tuning. a modern dual-gang sereened
coil assembly is utilised. and a standard two-
gang condenser is employed in conjunction
with them. The remaining incidental
details of the circuit may be gathered from
the theoreticaldiagram' and wiring diagrams
on page 320, show the layout and disposition
of the components on the chassis, which
is of the ordinary wooden type having a
Jayer of aluminium on the upper surface.
This may be obtained from the makers.
Messrs. Peto-Scott. with the necessary holes
for the valvcholders ready drilled.

Constructional Details
If the chassis is obtained undrilled, the
firat procedure is to drill the large loles
for the valveholders, and these are lin. in
diameter. An ordinary wood- or centre-
bit should be employed for these, and the
marker should be allowed to penctrate
the aluminium carefully until the wood is
reached, when the chassis may be turned
over and the hole completed from the under-
side. In the front runner of the chassis a
2in. hole is drilled for the reaction con-
denser, but the one-hole mounting bush
may be found too short to permit of the
lock-nut being glven ‘a good ‘grip. Conse-
quently, a good idea is to mark the position
of this hole, which is in the centre of the
runner, and then to drill a }in. pilot hole.
With a in. or lin. bit drill from the front
through about three layers of the plywood,
and then complete the hole with the §in.
bit from the back. This will leave a recess
on the front in which the lock-nut may be
embedded. On the rear runner of the chassis
two slots should be made for the terminal
socket strips. Alternatively four {in. holes
may be drilled into which the sockets may
be passed. Eleven holes will also be needed
on the top of the chaasis through which
connectmg leads pass, and these may ali
be gin. or }in. in diameter. When making
these holesa very good plan is to drill them
first, and then with a large twist bit, say
{iu. or iin., to countersink the aluminium

9 volt G.B. battery (Drydex)
2 volt L.T. accumulator (Exide)

bard to beat, having the advantages of (Continued on mext page)

1)
COMPONENTS FOR THE D—XMASTER s d. H
One 2-gang coil unit—type BP114 (Vlrley) 30 00 13 6 :
One 2-gang condemser .0005 mfd. l. C2)—Bar !ype ad. B) .. oo .. 12 0.}
One slow-motion drive—No. 2134 (j .) 5 93
Five fixed condensers: one 2 mfd. (C8), type BB, “one S ‘mfd. (CS). one 0003 mld (C4). $
one .0001 mfd. (C6), one .003 mfd. (C7)—type tubular (Duhller) . 8 6 ¢
Two fixed resistances: one 1 meg. (R2), one 500,000 chms. (R1)—type Fi (Dulnlxer) 1 0}
One volume control, 30,000 ohm with 3.point switch (R3)—type VM60 ( ) 50 S 6 i

One reaction condenser, .0002 mfd (C3), No. N23 (Bul'ln) 3 0
One all-wave H.F. choke—type Hns (Bulmn) . s o}
One L.F. transformer 3/1 (B.T.S.) 5 . . . 4 6 f
One component beacket (Pe!o-Scon) o 30 80 .. O 4}
Three valveholders: one 3-pin, two 4-pi n—chassis nomm (Chx) 30 . . 2 1
Six plugs: H.T.—, H.T.1, T2.GB+.GB—1,G.B.—2 (CII) 90 50 a0 .. 1 0%
Two spades: L.T.—, L.T.4 (Clix) 00 50 50 o0 .o .. 0 4 }
One 100 mA fuse with holder (Mlmfuu) . . 1 6
Two socket strips: A.E. and L.S. (Clix) 5 0o a0 a0 . .. 101
One Plymax chassis, 12in. by 8in. by 2}m (Pe(o—Seoﬂ) 5 00 00 e 6 6}
Three valves: VP215, D210, Y220 (Hivac) ]
One P.M. speaker—Stentorian Junior (W.B.) [
120 volt H.T. battery (Drydex) 1
3
3

Tweae

S i
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D—Xmaster
(Continned from previoms page.)

80 that the metal edge will not be
left in a sharp condition to cut through
the insulation on the connecting wire
and give rise to a short-circuit. A
length of systoflex or other insulated
sleeving may be slipped over the wire and
into the hole to avoid the possibility of
such troubles.

Preliminary Tests

Mount the components as shown in the
wiring diagram, and if desired the gang
condenser may be left until the end. This
is often worth watching, as it has been
found that some constructors, when turning
the set first one way and then the othcr
for wiring, are liable to damage the vanes
of the condenser or at least bend them so
that the alignment is upset, and when
finished it is found impossible accurately
to gang the set. Another point which
must be stressed is that the mounting
bracket for the volume control is in contact
with the metal surface of the chassis, and
thus it is essential to use the component
which we specify. If any alternative is
employed, and the spindle should be
‘“Jive,” that is, in contact with the mount-
ing bush and the arin of the control, the
control will not function.

The wiring should be carried out with
fairly stiff wire, the most suitable being
22 or 24 gauge tinned copper, with insulated
slecving passed over where the leads come
into proximity with one another. If you
can, employ good soldered connections at
all connecting points, and if reliance is
placed upon terminal nuts, make quite
certain that they are locked tightly, and
that the wire ends are firmly held.

A Word of Warning

The points on the wiring diagram
marked “ M.C.” indicate that the connect-
ing leads and components shown connected
to these points are in contact with the
metal surface of the chassis. It will be
noted that on the understde of the chassis
condenser C5 and some leads are joined
to such a point, and therefore to bring them
into contact with the metal surface a bolt
will have to be passed through. The head
of this bolt is used as the anchoring point
for one side of the fuse holder, a short
wire being attached to the terminal on the
holder and clamped beneath a washer
under the bolt head. On the underside a
nut should be run en and tightened up and
then two large washers in between which the
condenser wire end and the remaining two
wires should be placed. A further nut will
make all sccure and will provide a good
low-resistance contact. A short wire is

~ PRACTICAL AND AMATEUR WIRELESS

December 4th, 1937_

Wiring Diagram of th: D= Xmaster
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also joined to the carth terminal on the
base of the coil mount and connected to
a screw on the metal surface to make quite
certain that the coil unit is well earthed.
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Theoretical Circuit of the D— Xmaster, which may be compared with the practica’
interprelation shown above.
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The Amateur
Set Designer

The Fundamental Principles of AV.C. are Dealt
With in this Thirteenth Article of the Series

(Continued from page 294, November 27th issue)

HE amateur who has no ganging
oscillator should endeavour to enlist
the aid of somebody who has got

one ; otherwise, patience wilrprobably beex-
hausted before that one and only combina-
tion of trimmer and padder settings which
will be satisfactory is at last obtained.
While on the subject of testing gear it is
well to note that a very low reading milli-
amieter can be used to make a check upon
the oscillator’s conditions of working.

this minimum will tend to cause overloading
and bad distortion. To rely on the
nmanually operated volume control to over-
come this trouble is not desirable, particu-
larly in view of the fact that a fast run up
and down the scalec through a large number
of signals is a comnmon event when pro-
gramme searching is the object. With

A V.C. in action, however, the tendency
for overloading can be corrected auto-
matically.

Fig. 61 (left).—Fundamental
d:lector circuil.

Fig. 62 (righ’).—Th: same

circuit with the addition of

L.F. compoi;zeln.'s, 2 and

Referring to Fig. 53, it should be appreci-
ated that if the frequency changer is being
used with the correct operating voltages
and if the locally generated osciliations
have the correct amplitude, then, appropri-
ate to these conditions, there must be a
certain particular value of rectified D.C.
passing through the oscillator’s grid leak.
To insert a milliammeter at the lower end
of the grid leak will not interfere with the
generation of oscillations, and the compari-
son between the milliammeter reading
and the correct current value specified for
the valve may be valuable. A sensitive
milliammeter i8 required because the
current will be well below 1 mA. Should
it be discovered, by any chance, that the
oscillating amplitude is considerably
greater than optimum it may not
necessary to condemn the oscillator coil
assembly, nor to modify its construction.
Some trial and error experimenting with
resistance shunts across the reaction wind-
ing may lead to an improvement.

Automatic Volume Control

There are two points of view regarding
the usefuluess of A.V.C. which does
definitely minimise the effects of signal
fading, and it is the ** no fading’’ ideal
which appeals to the average non-technical
person. The latter, however, is rather apt
to expect too much from an A.V.C. system,
and does not take too kindly to rising
background noise, and distortion that may
occur during a deep fade.

The set designer will look upon the pre-
vention of overloading of the output stage
as being at least of equal importance to that
of the minimising} of fading. This point
merits our consideration. A receiver to
be really satisfactory for distant reception
must be capable of giving full output from
the last stage on other than local signals.
To give full output will require a signal
input of a certain minimum amplitude so
it necessarily follows that signals exceeding

Where AV.C arrangements arc con-

cerncd the receiver circuit diagram must
appear to a beginner to be greatly compli-
cated. Actually the complications are
more apparent than real. For the amateur
set designer there is one pleasing feature
of plain (and delayed) A.V.C. The whole
A V.C. system comprises a valve plus a
resistance-capacity network, and the latter
lends itself admirably to experimenting
with the minimum of inconvenience. The
amatcur will usually be advised to rely on

I 2
<
<
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receiver will increase for weak signals and
decrease for strong signals, and it will be
obvious that any fluctuation of carrier
amplitude will be, at least partly, counter-
acted by the changes of receiver sensitivity.

The functions of signal detector and
A.V.C. detector can be combined in one
single diode valve if the A.V.C. system is of
the simple non-delayed type, and although
this system has a sufliciently bad disadvant-
age to make it of little intcrest fromn the
practical utility point of view; neverthe-
less it is worth consideration as a means of
getting clear ideas of the basis of A.V.C.
circnit make-up. Figs. 61, 62, 63 and 64
show, progressively, the development of a
‘simple non-delayed A.V.C. system.

Fig. 61 shows the fundamental detection
circuit. LC is the tuned input circuit (the
last I.F. secondary in the case of a superhet),
R is the load resistance and Cl is the H.F.
by-pass condenser typical of a detector
circuit. The L.F. component of the
Hluctuation of voltage that takes place
acroes R we need for the operation of the
valve that follows the detector and Fig. 62
shows the addition of a connection from the
high potential end of R and another con-
denser and resistance, C2 and Rl. The
latter form the grid condenser and leak,
respectively, of the L.F. valve (not shown
in the diagram). If desired, R could be of
-potentiometer form, with C2 connected to
the slider, and this arrangement would very
conlvenicntly provide manual volume con-
trol. 5

As Fig. 62 stands there is no special
provision for keeping H.F. out of the L.F.
section of the receiver. Cl certainly helps,
but it will not normally be satisfactory to
rely on Cl only. Fig. 63 shows a poesible
modification of Fig. 62, a resistance-
capacity H.F. filter R2C3, being added to
the circuit. There are a number of ways,
differing in detail, in which H.F. filtering
could be provided. A filter of more
elaborate type than R2C3 might be used ;
also the filter components might be shifted
to come between R and C2 (Fig. 63) instead
of being between the LC circuit and R.

Automatic Biasing Voltage
Now comes the question of getting hold

G| 3 G
-L Czl_g: R J- Ry
o[ §" o e[t ! >
i — is circui C4 Fig.64—Here, the A.V.C.
Fiz. &. IZ..I,I'EZ::.'?:{?{:]? HE. flter  feed line has been added 1o
AVC.UNE. RS ke circuits prediously shown.

trial results in preference to calculations

.based (quite possibly) on incomplete data.

It is necessary, however, to have a very
clear idea of the functions of the various
sections of an A.V.C. system

Fundamental Principles

The fundamental principle of A.V.C.
is as follows : A direct voltage is developed
by a diode detecting valve, and this voltage
is applied as grid bias to one or more of the
valves preceding the detector. The A.V.C.
valve is, of course, signal operated, and the
A.V.C. bias fed back to the earlier valves
will be dependent upon the signal amplitude;
the stronger the signal the greater will be
the bias, the weaker the signal the less will
be the bias. Thus the sensitivity of the

of the automatic biasing voltage that we
want for tho purpose of controlling the
earlier valves. A diode detector under the
action of modulated H.F. signals passes
through the load resistance a direct current
the value of whié® has an L.F. component
of variation. This, as we know, we nced
for the succeeding valves, although we do
not want to pass it back to the earlier
valves. The mean value of the D.C. in the
load resistance will be dependent upon the
signal carrier amplitude and corresponding
to this mean D.C. value thege will be a
(direct) voltage drop across the load
resistance. It is this particular voltage
that constitutes the control bias, a fact
which suggests at once that we should take
(Continued on mext page)
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(Continued from previous page.)
a connection from the top of R (Fig. 62)
back to the grid circuits of the controlled
valves, Filtering will be necessary as it is
a direct voltage that we want to pick out
and one that does not contain a signal
modulation fluctuation. Fig. 64 shows
the A.V.C. voltage line connected to R via
the filter R3C4. The latter can be regarded
in the light of grid decoupling as well as
A.V.C. filtering.

The disadvantage of simple non-delayed
AV.C. is that some degree of A.V.C.
bias comes into operation immediately any
signal is received. When very distant
transmisgions are to be received, the
maximum of sensitivity will be required,
but the receiver cannot give full sensitivity
if the H.F. valves are being biased back.
-What is desirable is that the A.V.C. system
should be out of action for signals below a
certain amplitude, and then come into play
directly this amplitude is exceeded. In
other words, there is much to be said for
‘“ delayed A.V.C.”

As the A.V.C. voltage is dependent upon
the carrier amplitude of the oscillations
applied to the detector it follows that a
large A.V.C. bias necessitates a large

- signal input. As a consequence, it is not
worth while attempting to incorporate
'A.V.C. unless the receiver has adequate
H.F. amplification. It can be taken as a
reasonable rule that A.V.C. should be
regarded as a proposition only when there
are at least two valves in front of the
detector. t

It should, of course, be understood that
the valves which are controlled by the
AV.C. bias must be of variable-mu
characteristics.

Delayed A.V.C. with the Double-
diode Valve

. Having dealt with the fundamental prin-
ciple of A.V.C., we will get down to closer
details of practical circuits. The fact that
modifications and adjustments can quite
conveniently be made while the receiver is
‘“‘on the stocks,” makes it important that
the amateur designer should understand
the problems that may be met, and should
know the possibilities of correcting any
defects of operation that may show up on
first test.

With a delayed A.V.C. system the AV.C.
action does not commence until a certain
minimum signal amplitude is reached.
The principle upon which the delay effect
isintroduced is very simple. A diode detec-
tor does not become conductive until its
anode potential is made positive with
reference to its filament (or cathode),
so that, if the anode is biased negatively,
the valve will remain non-conductive even
under - the application of .an alternating
e.m.f., provided that the peak value of the
latter is less than the bias voltage. Once the
alternating voltage reaches a peak value
exceeding the bias voltage, then the valve
will commence to rectify. Thus negative
bias will give us the ‘‘ delay ” voltage which
will keep the diode out of action until such
time as the signal input reaches the bias
value.

It is obviously out of the question to try
this method with the main detector of the
receiver, 8o it will' be necessary now to

have two diodes, one for the normal

signal rectification, and the other for
the JA.V.C. action, the latter being
biased to give the required delay.

Two scparate valves and
valveholders will
not be necessary,
fot it is to meet

such a case as thisthat the valve manufactu-
rers have given us the range of double-diode
valves. A double-diode valve contains two
separate anodes with a common cathode

(or filament), all being in the one bulb..

As far as the action is concerned, however,
we can regard the valve as providing us
with two separate detectors. This raises
the first problem—that of feeding two
detectors from the last H.F, (or I.F.)
valve. Obviously we cannot just parallel
the two diode anodes ; remember that the
AV.C. diode will be negatively biased
while the signal diode will have no bias.

The two anodes can be fed from the same
point of the last H.F. circuit, provided that
a blocking condenser is inserted in the lcad
to the A.V.C. anode (See Fig. 65). With this
condenser in use we can bias the A.V.C.
diode without adversely affecting the signal
diode.

It may seem logical to feed the two
detectors from the same H.F. point, and
this arrangement is often used, but the
question as to whether it will always prove
to be the best arrangement deserves con-
sideration. Imagine that a strong broad-
cast signal is tuned in, and that it is then
desired to tune over to another station.
As the receiver tuning passes off the carrier
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possibility that
the character-
istic of the
primary may be ‘‘ flatter ** than G
that of the secondary. If there hap-
pens to be a marked difference between NU;
the two circuits in this respect then \
it will probably be worth while to
connect the A.V.C. diode coupling con-
denser, not to the 1.F. secondary, but to the
primary instead. This is an easy test to
make. Try the A.V.C. coupling condenser
connected first from A.V.C. diode anode to
signal diode anode and, secondly, from
A.V.C. diode anode to the anode of the
last LF. valve. Make due allowance, by,
the way, for the trimming needing a slight
adjustment. The value of the A.V.C.'
diode coupling condenser is normally
of the order of .0001 mfd. ey
Since two diode detectors are in actionf
it follows that two separate load resistances
will be required. The L.F. signal voltage
for the next valve will be picked up from
the load resistance associated with the
signal detector, while the * controlled
valves will derive their automatic bias
voltage from the load resistance associated
with the A.V.C. detector. In Fig. 65,
R1 is the signal diode load resistance while
R2 is the A.V.C. diode load
resistance. The possibility of
using the signal diode load
resistance as a manual
volume control potentiometer
has already been mentioned.’
There is the alternative of
making the grid leak of the
next valve act as the volume
control potentiometer, and
?hls arrangement is illustrated
in Fig. 65. Cl is the coupling
condenser, and the usual run
of values for this range from
.01 mfd. to 0.1 mifd. 7

I

>
e I'L R4
Fig. 65.—The double-diode circuit showing the
obtaining A.V.C.

frequency of the signal the H.F. amplitude
will fall and the sensitivity of the receiver
will rige. The extent of the first decrecase
of A.V.C. bias will depend upon the charac-
teristics of the A.V.C. system as a whole,
but as soon as the H.F. amplitude gets
down to the delay voltage the receiver
will be up to full sensitivity. There is the
possibility that when tuning away from a
strong station the sensitivity of the receiver
may rise so quickly that when the tuning
is on the outer sideband frequencies, there
may be decidedly unplcasant amplification
of the latter. Obviously, the greater the
A.V.C. delay voltage the earlier will the
receiver come into full sensitivity (with
reduction of H.F. amplitude), so the problem
we are considering may be anticipated as
heing most likely to arise when high delay
is used.

If, when tuning away from a signal
carrier, the H.F. voltage applied to the
A.V.C. detector could be made to fall away
less rapidly than the input to the signal
detector, the effect described above would,
naturally, be lessened, and such a con-
dition may not be impossible to bring about.
In the case of the last I.F. transformer or
a superhet transformer we arc mainly
interested, from the selectivity point of
view, with the H.F, characteristic as shown
at the secondary terminals (allowing, of
‘course, for the influence of the primary)
and we are not usually very concerned with
the H.F. response characteristic of the
primary itself (allowing for the influence
of the secondary). Now. there is every

AVC
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Arranging the Delay

The first question is that
of a suitable value for the
delay voltage. If it is made too
great, then a certain range of signal input
amplitudes will be able to cause over-
loading. On the other hand, if the delay
voltage is too small, there will be a certain
range of signal amplitudes for which the
sensitivity of the receiver will be less than
it ought to be. Considering an increasing
input gignal amplitude, it should be obvious
that the A.V.C. detector should be in opera-
tion as soon as the output stage becomes
fully loaded. Thus, the minimum signal
amplitude which, applied to the signal
detector, will give full output from the
receiver could be taken as the required
value for the delay voltage. The greater
the degree of L.F. amplification between
the detector and the output stage, the
smaller will be the signal input amplitude
which will give full output. As a conse-
quence, high delay voltages are usually
associated with receivers having only
low amplification after the detector. .

There is no need for the amateur designer
to trouble over the matter of deciding upon
the correct value for the delay voltage.
Different values of delay are quite easy to
try out when the receiver is undergoing
test adjustments.

The designer can exercise his mind over
anumber of alternatives when it comes to
deciding how the delay voltage for the
A.V.C. detector can be introducedd Incident-
ally, it is because of these and other alter-
natives associated with the details of A.V.C.
that such a host of different A.V.C. circuit
diagrams can be drawn.

(To be continwed)

method of
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ATTISIN BELFRY ’phoned me and

1 shuddered with anticipatory delight.

“1 would like you,” he cooed (with

a touch of the iron hand in the velvet glove
concealed in his voice), ' to come along
to my laboratory and inspect some of my
(‘lhristmas radio inventions on which [
have been working during the past year.”

When I say that 1 shuddered at this
invitation I mean that 1 shuddered !

It is not possible to come into contact
with this radio prodigy without peculiarly
mixed feelings of horror, pleasure and
terror—together with a pain in the
stomach! The more advanced technicians
of the radio world accept this youthful
genius and it is only a question of time
before he is universally eertitied. Un-
daunted by the sneers of derision which
have grected his epic radio inventions
(such as the ** Santa Trap ” and the " Bon-

g .
=
NOTE- OTHER SINGERS OMITTED FOR SAKE OF CLARITY

bon Buster '), he ploughs his lonely furrow
in the plebeian ficld of unenlightened
radiology. Civen his head he will go far—
as I said—** given his head!”

A dreary November wind was swirling the
late autumnal fog in and ont of the nooks
and crannies of the countryside as I drove
up to his (private) house on the outskirts
of the Peak district. Alighting from the
van which had been sent to collect me at
the station, [ mounted the steps and pulled
tho bell handle marked ‘‘ Push.” A shrill

PRACTICAL AND

Battisin Belfry is At Large Again!
Here are Some More of His
Rollicking Wrinkles which are
Guaranteed to Disorganise Your
! Christmas

By ARTHUR ASHDOWN

giren screanted mournfully in the innermost
gloom of the building, and the front door
swung noiselessly open with a gruff creak.
1 braced my nerves, injected morphia, and
entered.-

Eashrouded in gloom I waited for twenty
minutes, and eventually the figure of a
faithful retainer appeared, neatly encased
in a suit of ebonite armour.

** Have you a disappointment ?”° he
asked, with 2 query in his voiee.

“] am a friend of Master Battisin's,”
1 answered with nonchalance, and caught
sight of a derisive sneer behind the insulated
visor.

¢ Come that way,” he tittered, pointing
downwards. Escorting me up the spiral
staircasc he bronght me face to face with
an iron-studded door which swung open
outwards.

“ A visitor to sec you. Master Belfry,”
he announced in a very ** B.B.C.-faithful-
retainer ’’ voice. The door clanged behind
me and 1 was alone in the presence.
Battisin rushed at me with a frenzied
charge.

“Come, my friend, make yourself at
home,” he said, pulling up two deep arm-
chairs by the refrigerator and sighing
contentedly.

“*Thank vou very mmch,” I answered,
carefully stepping over a rctort tube
containing white mice.

**And now for my inventions,” said
Battisin. ** You must be all agog!”’

*““* Agog’ is the word,” 1 echoed,
playing for time.

‘“[ have not been idle during the past
vear for nothing,”” he continued. ‘I
have worked without remission of toil
and—although I says it myself as shouldn’t
—I have triumphed ! "’

His cves gleamed and glowed, his nostrila
quivered and quaked, his ears flipped and
flapped as his mouth gibbered and gabbered.
¥or hours he talked of his beloved in-
ventions, whilst I made rapid notes on the
front of my dress shirt. As his story of
progress developed before my ears, my
senses numbed with the overwhelming
calamity of the situation. It would be
useless for me to try to relate his descrip-
tions as they torrented from his lips, but
I can at least try to outline for you a few
of his radio activities. I have considered
the best way of carrying out this almost
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superhuman task, and, after much delibera-
tion, I have decided that the '* Becton
method is most snitable.

Recipe No. 1.

First-rate Aid for Carol Singers.

Ingredients : 1 powerful radio receiver,
I acrial, 1 earth {wire, 6 loudspeakers,
1 hand-barrow.

Arrange the receiver on the hand-barrow,
connect the aerial, earth and loudspeakers.
Camouflage with holly, etc. Push the
barrow into the street and group the singers
around. Tune in to the station which is
broadcasting carols and induce the singers
to open and shut their mouths at irregular
intervals.

Result : Tt looks just as if the people
are singing the carols.

Recipe No. 2. Carol Singer's First Aid.

Ingredients: 1 powerful amplifier, 7
loud-output speakers, 6 microphones, 1
hand-barrow.

Local inhabitants sometime become
annoved with carol singers. If things
become too hot, the singers should switch
on the amplitier and bawl, “ Help” into
the mierophoues. Yesult: Police and
ambulances arrive.

Recipe No, 3. The Crooner Choke.

Ingredients : 24 chokes, 19 bits of wirc,
1 switch, 1 piece of flex, 1 piece of wood.

Fix the chokes to the wood, connect in
series and incorporate the switch. This

MAGIC LANTERN OR CINE-PROJECTOR .

Lot &

J ¢ RI% B S

1':{,' Jam Jar

. (MUITEWASHED
INTERNALLY )

choke unit should be wired to the input
terminals of the radio receiver. When the
dance band programnie is in progress and
& member of the party says,. “ I would like
to choke that erooner,” switeh in the unit.
Result : The crooner is choked.

Recipe No. 4. The T'alking Turkey.

Ingredients: 1 turkey, 1 midget loud-
apcaker, 1 length of flex.

(Continned overleaf)
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(Continued from previous page)

This recipe, although in lighter vein,
justifics inclusion through sheer ingenuity.
Place the loudspeaker in the turkey and
connect to the radio receiver. When the
party is assembled around thetable,switch
on the radio. The programme will be heard
coming from the bird. It is much more
amnusing if the transmission selected is a
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Turkish one. Everyone will think that they

b
INTERPRETER,

arc suffering from delirtum tremens,
Result: A great economy in alcoholic
drinks.

Recipe No. 5. World-wide Radio.
Ingredients: 1 pair of earphones, 1

PRACTICAL AND AMATEUR WIRELESS -

microphone, 1 amplifier, 1 loudspeaker,
1 screen, 1 interpreter.

When listening to foreign programmes at
Christmas, much fun is lost through not
being able to understand the language.
This will put it right. Place the intcrpreter
behind the screen and allow him to listen,
through the earphones, to the programme.
He should then translate it into Inglish
in front of his microphone.

Result: Laughs from Lithuania. zurgles
from Greece, titters from Turkey, and
English from U.S. A,

Recipe No. 6, Television for .11,

Ingredients: 1 magic lantern. 1 large
jam jar, 1 gill of whitewash, 1 screen.

Television is very much in the public
eye at the moment, but the receivers are
somewhat expensive. Here is a method by
which you may give yvour friends the
impression that you are terrifically wealthy.
Cut a circular hole in the sereen. to accom-
modate the end of the jam-jar. Before
placing the jam-jar in position, pour the
whitewash into it and then empty it out.
This will leave the botcom of the jar white
and give the cffect of a cathode-ray tube
when it appears through the hole in the
screen. By projecting pictures from the
magic lantern on to the bottom of the jar
a very realistic impression of television is
obtained. By substituting a cine-projector
for the magic lantern moving pictures are
obtained.

Result : Your friends will assume that
you are very wealthy and try to touch you

for money.
* * = = *
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| BOOKS FOR XMAS |
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XE of the most useful presents which
can be given at Christmastime is a
book. If you have any friends who
are interested in radio, but who have not
yet taken up the hobby, make a gift of one
of the various books which we publish on
the subject. There is, for instance. the
** Wireless Constructor's FEncyclopedia.’”
This explains practically all of the terms
mentioned in radio practice and is lavishly
illustrated, making it a simple matter for
the beginner to become acquainted with
modern receiver construction and repair.
For those who require somcthing simpler,
there is ‘ Everyman’s Wireless Book,”
which may be regarded as a reference book
for the listener, the expert and the amateur,
and deals with operation. upkeep and
overhaul of modern receivers, as well as
providing an explanation on the principles
of radio telephony. For thc more advanced
hobbyist you can obtain a book of ‘‘ Fifty
Tested Wireless Circuits,”” covering all
normal requirements from the simple
crystal receiver to the superhet. There are
diagrams showing the theoretical circuit,
explanations regarding the construction,
and in many cases detailed wiring diagrams,
Notes on the choice of coniponents and
operation are also included.

The experimenter who delights in making
his own components would Dbe highly
delighted with a copy of our latest book on
“Coils, Chokes aund Transformers.”” This
explains in detail the construction of
various types of these components and
includes many useful tables of data and
reference. It is profusely illustrated.

In addition to the above-mentioned books
there are also the various blueprints, which
are full-size drawings of the wiring required
for receivers which embrace practically
every required type of wireless set, from

the humble but efficient crystal set up to
the multi-valve mains-operated super-
heterodyne. A list of these is given in
each issue. and in this particular number
will be found on page 360, from which any
type of sct may be chosen. These prints
cost 1s. cach, and in certain cases it will be

_Decem'b_er 4th, 1937

I have quoted only half a dozen of
Battisin’s inventions as the remainder
which he cvolved are somewhat muddled
up on my shirt-front. There is, however,
one point which must be very clearly
uiaderstood. It is that all of these whirl-
winds of scientific imagination are strictly
copyright, and should any person dare to
impinge  that copyright, they will be
hounded down in every court in the world,

Jattisin, however, is human enough to
relent  sufficiently to allow anvone to
experiment on these lines on receiving
written permission from him. Postcards
should be addressed to him personally and
marked ** Bats > on the top inside corner.

found that they give the practical develop-
ment of receivers which have been described
cither in these pages or in the book al-
ready mentioned—Fifty Tested Wireless
Circuits,

Some of these receivers are of interest
apart from the actual use of the set, as they
show in a practical form the developments
which have taken place in the past few
years. and thus a recciver constructed to
one of the carly designs may be built up
for experimental purposes and for com-
parison with the more up-to-date scts.

One of the new Philips receivers in ckarming Fands.
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he Teal Ovustmas Gift! .

Y

TURNS ANY RADIO RECEIVER INTO AN

amchacr RADIOGRAM
r, : X

Hear these Recordings Today

GIGLI

Elegie (Song of Mourning) (Massenet) and

Plaisir d'Amour (Martini) DB 2530 6/-
TIBBETT

De Glory Road (Film ™' Meuopol-nn ¥ )

Edward (loewe) DB 1684 6/-
JEANETTE MACDONALD and
NELSON EDDY

Will you remember and Farewell to

Dreams DA 1559 4/-
TOSCANINI conducting the New York

Philharmonic - Symphony Orchestra

ftaliana in Algeri-—Overture (Rossini}

DB 2943 6.-

PAUL ROBESON

99 You didn't oughta do such things
(Film ** Big Fella'’) and Lazin' B 8607 3 -
ROY FOX and His Orchestra
Afraid to Dream, F.T. (V.R.) (Film
** You can't have everything **)
Sympathy-Waltz (V.R) (Film “* Firefly ")
BD 528t 2/-
JACK HARRIS and His Orchestra
(Vocalist ELSIE CARLISLE)

Moontight on the Waterfall, F.T.
The little boy that Santa Claus forgot,

F.T. BD 5290 2/
FOR A.C. MAINS P emar  shoiugh a4
. . o :n:e;:d'L:’Losu:Ilth:taatas:‘:atl"ab:n:’:;eto
What a marvellous Christmas present for your friends . . . or the family BD 458 z/
. It plays records with the latest type of High Fidelily pick-up, with

*
To “ HIS
MASTER'S
VYOICE " (The
Gramophone Co.Ltd.)
108J CLERKENWELL
ROAD, LONDON, E.C.1.
4 Please send me full details of the
new “ HM.V.*" Record Player.

all the revealing beauty of modern electrical reproduction through
any type of radio receiver. It can be operated from your armchair . . . there is no
need to jump up after each record. It has its own volume control. No winding,
of course . . . Here's the way really to enjoy hearing records played. Go to
your “ H.M.V.” dealer now and see this wonderful innovation.

NAME...... R RpPP—— OO LSS
, PER MONTH ADDRESS R
7/6 down and 12 CASH
monthly payments
of 7/6. POST IN 1d. STAMP UNSEALED ENVELOPE. (4/12/37

ENJOY MODERN - ELECTRICAL REPRODUCTION OF YOUR RECORDS
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_m, m—IA new meaning to short-wave listening

Specified in the

RAPIDE STRAIGHT 3

No. 5 CONDENSER .0005
(as illustrated)

Steel frame. Ball bearing spindle. Chassis

mounting 4/6 |

‘ DIFFERENTIAL’ CONDENSER
Solid dielectric. Constructed with insulated
spindle. Complete with knob.

(.00015 each side) 3/-

To pick up those stations that are out of loudspeaker range

ycu simply must use these supersensitive headphones. Their

sensitivity enahles you to tane in and listen with comfort to

stations which would defeat many other 'phones. Strongly

made, they retain their sensitivity and rest very comfortably
on the head. And they are perfect in tone.

Three resistances

sieomitn (5],

Super-sensitive
Telephones.

V.P. HORIZONTAL DRIVE
Slow motion with vertical
moving pointer. Scale cali-
brated with station names and
degrees. Moulded escutcheon.
Lamp-holders. Pricc €/6

Send for fully illustrated Catalogue

of Polar and Polar N.S.F. Components.

WINGROVE & ROGERS, LTD.,
188/189, Strand, London, W.C.2.

At all GOOD deal apply direct to:
'Phone : Temple Bar 2244, gl e

ERICSSON TELEPHONES LTD,,
&) s018 22, Lincoln’s Inn Fields, London, W.C.2.  Telephona: HOLbern €936

M wetcome ¥Tmas Gift

You could not have a better gift than one of these ** AVO "’ precision instruments.
They invest you with a qualified engineer's facilities for testing your set and tracing
faults. In fact, electrical engineers depend on them. And remember, too, how often
you can use an accurate measuring instrument for electrical jobs around the house.
Select your Xmas gift from these
threa suggestions.

DBritish Blade

The D.C. AVOMINOR
13 precisl nieters One. Thie socurute moving-
wil tnstrument law 13 rurg voltage ranges sulti-

b for measunins H,T., LT, Grid Bias, Maine aud

The UNIVERSAL AVOMINOR

This compact precision moving-coil insirument covers
all A.C. snd D.C. testing. It has 22 ranges for messuring
A.C. volitage, D.C. voltage, Current and Resistance.
readings are direct., No calculations. The high total
resistance of the instrument—200,000 ohms—ensures
bighly accurste readings, Complete with testing prods,
crocodile clips, leads and instruction booklet.

£5 :108. Deferved Terms if desired

LEATHER CARRYING CASK, 10/-

Eliminator voitazes ; milliamp ranges for testing all 1e-
ceiviug valves und radio apparatus ; resistanoe ranges
for all resistatice teata, In case, complete with testin

prods, crocodile clipa, leads and iustruction booklet

A45/-. Deferved Terms if desived

British Maile

All good rodio dea'srs sell * AVO" Instraments.
Indst en " AVO "~~no other tnsiruments offer
such a combinaiion of accuracy and usefulness

The AVODAPTER

Simplifies valve testing. Enables all valpes
to be tested under actual working c ons.
No groping obout inside the set. No to
sever connections, Instantly adaptable

for 4-pin, 5-pin end 7-pin ovalves, 21/‘

The 9-PIN AVOCOUPLER

(Not illmtrated) Instantly renders the
AcvoDabter suitable for 9-pin valves, 12/6

Write for loaflets giving full details of these Insiruments,
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.
Winder Housey, Dougias 8t., London, 8.W.1. Telephone : Victoria 340417
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Some Simple Hints That Might Avoid Reception Troubles During the Festive Season.
It is Also Suggested That Fault-tracing Might be Made the Subject of a Radio Game

ECEIVERS are so reliable nowadavs,
especially home-constructed receivers,
that the amateur frequently has little

experience of tracing and rectifying faults,
‘The annaying part about it is that any
faults that can possibly arise, do so at the
most inopportune moment. Just when vou
have a house full of friends and intend to

o,

57 74@ gwmmé//f;t

will be assumed that little or no test gear

is available, and that you are called upon
to make a speedy diagnosis.
(‘ures are generally quite easy
to effect once you know what
is wrong—but it is not always
an easy matter to know just
where the ' spot of bother”
is.

TT

An Interesting Game

So that we do not bore
those of our regular readers
who are expert at trouble
shooting, as the Yanks eall
it, we might suggest that
some of you might care to
make an interesting game of
this fault.finding business.

-
Fig. |.—Cut out the HF. stage by transferring
as shown here.

listen to a special Christmas broadcast or
to a special programme—that is when
trouble 18 most likely to occur.

We are not going to deal with general
methods of tracing-and remedying faulty
operation, but rather with a few quick

DET ORLF L.FOROUTPUT

owo B0l
RV TC oY

Fig. 2.—The connection shown by a heavy line
will enable the L.F. transformer to be tested.

tests that can be made, and with expedients
that can be adopted to enable the pro-
gramme to be enjoyed. For that reason it

For example, a number of
enthusiasts might take turns
at creating a minor fault such
as some of those that will
be described; the others will then
attempt to trace it without the use of any
equipment. Another method of playing
this game is for each member of the party
to go out of the room for a few minutes in
turn while the rest ‘‘rig’’ the set so that
a small fault known to the rest of the party
exists. Atimelimit
of, say, three min-

the acrial lead

utes might
allowed for the
member ‘‘not in

the know ”’ to find
what is wrong and
to set it right.

External Con-
nections
However, to get

back to the main

subject of this

W Basiv

HEADPHONE FARPIECE

switch on the set and then switch off again ;
a click should be heard in the speaker.
Do not forget that if it is a mains set it
should be left switched on for about a
minute to ensurc that the valve heaters
have become red-hot. An old method of
test with a battery set was to remove and
replace the negative H.T. wander-plug or
to disconnect and reconnect a speaker lead.
This method should not be adopted with
modern valves, especially when there is a
pentode in the output stage, because the
voltage surge might cause damage.

If no sound is heard when the test is
made it might suggest that the H.T. circuit
is broken. Just examine the fuse, if fitted.
See that the wander plugs are properly
fitted, and that they are clean. 1n the casc
of an A.C. set see that the rectifier valve is
‘“alight ”* if a valve rectifier is in use. 1f
not, try shorting the speaker terminals
with a screwdriver blade while holding the
insulated handle; this should produce a
click unless there is a break in the H.T.
or L.T. circuit.

Grid Tests

Another quick test is to touch the grid
terminals of the various valveholders with
the moistened tip of the finger. See that
you are standing on a mat, and take care
that nothing but the grid terminal is
touched—especially in the case of a mains
set. Start with the output valve and work

article. Supposein
the first place that
signals cannot be
heard. although the
set had previously Fig. 3.—An
been working pro-

perly.  An obvious check is to see that the
aerial lead is attached to the aerial terminal,
and that the speaker leadsare intact. Next

improvised loudspeaker from headphones.

backward toward the first. There should
be some kind of noige from the speaker in
Lontinved overleaf)
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{Continued from previous page)

each case, although it will vary from a very
dull ** thud ’ to a howl.

Still silence. Connect one speaker lead
to the negative socket of the G.B. hattery
and touch the other against the 1}-volt
socket. A *‘ plop * should be heard as the
contact is made and broken; if not, the
speaker is probably at fault. In that case,
there isn’t much to be done unless a pair
of ‘'phones is available. If it is, and pro-
vided that the output is not very great and
that the H.T. current consumption of the
last valve is no more than about 10 mA.,
the 'phones can be used in place of the
speaker if they are placed in a large flower
bowl or hung near to the door of a cabinet
with plywood panels.

Mains Valves

Tests of a mains set are not as easy to
make, for considerable caution must be
taken to avoid receiving a nasty shock.

Fig. 4—If the primary of the L.F. transformer is
burnt out a quick makeshift remedy can be effected
as shown here.

A rough-and-ready check of the valves
can be made after the set has been switched
on for some time by touching each valve in
turn. .All the glass bulbs should be slightly
warm, and the output valve will probably
be hot. Any valve that is quite cold is
probably faulty. A further check is to
touch its grid terminal and then to touch
that of the following valve. The suspicion
will be confirmed if there is no sound in
the first place and a *‘ click *’ in the second.
The on-off switch might be defcctive.
Disconnect the batteries or mains supply,
short-circuit the terminals with a short
fength of wire and reconnect. If the set
then works the switch is faulty, and the
shorting wire should be left in place until
a new switch can be fitted. On the other
hand, if the switch is of the open, push-
pull type it might be possible to clean the
contact faces with a strip of glasspaper.
An apparently faulty valve might be
sound but making bad connection with its
holder. Remove it, clean the pins with fine
glasspaper, open out if of the split type and
replace. Take care with pins of the banana
type if you propose to open them out,
because the lead from the electrode runs
down the centre and is easily broken. This
also applies to other plug-in components,
. such as coils, transformer connec-
tions and wander plugs.

Try the Pick-up
When pick-up terminals are
provided it is
. often a gdod xl:lan
/{ﬁ to try using these

for a pick-up or

.
NS
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microphone (a makeshift alternative is
a pair of ’phones) to find whether
the fault is before or after this point
in the circuit. If before, normal re-
sults will be obtained when using the
pick-up connections.  Should thec fault
appear to be at a later stage of the circuit
than the pick-up terminals, try connecting
the speaker leads in the anode dircuit—
across the transformer primary, choke or
resistance—of valves between that to which
the pick-up terminals arc attached and the
output valve. It might even be possible
to continue reception by eliminating one
or more of the valves in this manner.

1f the set appears to be ‘‘ alive ”” and yet
will not bring in radio signals, although it
operates from the pick-up terminalz, it
might be found that the only fault is that
the condenser vanes are not turning with
the tuning knob. This will probahly mean
that the grub screws through the collar
fitting on the condenser spindle are louse,
On the other hand, it might be found that
the lead from one set of fixed vanes has
come adrift, so that the condenser is out of
circuit. :

Bad H.T. Connections

If the set is not completely ** dead,”
although the reaction control has no cffect,
it will generally indicate that there is a bad
connection in the detector-anode circuit,
The H.F. choke, anode resistance, de.
couplin® resistance or transformer primary
might be defective. First short-circuit the
H.F. choke terminals; if signals can then
be received in a practically norinal manner
the choke should be replaced or left vut of
circuit. In the case of a suspected resist-
ance, moisten a strip of blotting paper and
press that against the two connecting
wires. The moisture will carry a certain
amount of current, and might permit of the
gct being used.

When an L.F. transformer is nsed the
samc idea can be tried by connecting a
resistance—recal or improvised—between
the primary terminals and connecting a
fixed condenser of any value over .001
mfd. between the anode and grid terminals.
This will enable the sct to work if the
primary winding is burnt out, even though
signal strength will not be quite up to par.
This test can also be made, with or without
the condenser, if there is a persistent crack-
ling noise indicating a bad connection,
probably in the H.T. supply.

Join Newnes’

Practical Group!

PRACTICAL MOTORIST
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Run-down H.T.

Serious dis-
tortion with a .
battery set might show that the §
H.T. battery is run down, but a
cure can often be effected simply
by reducing the G.B. voltage. On
the other hand, a dry H.T. hattery
can sometimes be rejuvenated to a certain
extent by warining it in front of a low fire
or in a not-too-hot oven. 1f the battery is
gently warmed for half an hour or so it
will often drive the set again for a few
honrs.

A run-down L.T. battery—indicated by
the fact that signals are fairly normal when
the sct is first switched on, and then begin
to fade out—presents a more difficult
problem.  With a small set. however,
reception can be obtained by using a couple
of bell cells or a three-volt cycle-lamp
battery in place of the accumulator. The
voltage will be slightly too high, but it can
be reduced sufficiently by using two 8ft.

Fig. 5—Trouble due to a faulty resistor might
be overcome by using this simple dodge.

lengths of 24-gauge d.c.c. wire for connect-
ing it to the set. At least, that will do
when there are three valves taking about
.4-amp. between them. If there arc only
two valves use leads about 12ft. long; if
there is only a single valve it will be safer
to employ only one lf-volt cell connected
directly to the normal L.T. leads.

In the case of a receiver taking not more
than, say .3 amp. low-tension, reception
can be obtained for a short time by using
a 3-volt torch or flash-lamp battery for
L.T. This can be connected directly to the
L.T. leads without much danger of over-
running the valve tilaments, although to
be on the safe side it is better to use long
leads until the battery has been used for a
short time.

Microphony

1f the set suddenly becomes microphonic,
8o that a ‘‘ moan ’ gradually builds up in
the speaker after switching on it means that
a valve—probably the detector—is coming
to the end of its life. A temporary remedy
ia to cover the valve with felt or to stick a
lump of plasticine on top of the bulb,
Another way is to move the speaker away
from the set and arrange it so that it points
away from the valves. With a built-in
speaker, the unit can be taken out and
temporarily placed on a table, with three
match-boxes between the rim and the table
top.

Anyhow, we hope that none of you will
need to make use of the above suggestions
during Christmas, and take this oppor-
tunity of wishing you the compliments of
the season. Happy Christmas!



PRACTICAL AND AMATEUR WIRELESS

RROADCAST YOUF
OWN PLAY f

How to Combine Mike and Pick-up, and Suggestions for Sound Effects,
with Especial Reference to the Play Published in This Issue
indicates that the music or speech from the

speaker is gradually reduced in strength
until it is inaudible. * Mixing ” indicatcs
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put circuit be used for feeding the repro-

HE production of sound effects which
ducers.

will come through the loudspeaker

in such a manner that they may
be recognised, is a difficult matter. There
is also some difficulty in so arranging input
circuits that it is possible to carry out any
desired form of mixing or combining of
the outputs of pick-ups and microphones,
and this type of experimental work will

Mixing Circuits

The microphones and pick-ups must
be joined to the input valve and to avoid
unnecessary repetition the reader is referred
to the article in this issue on the use of
Microphones and Pick-ups for the various
For the

incidental details.
play referred to, the opening
consists of a fade-in repro-
duction of a gramephone
record which fades out and
a cross-fade of another tune
is superimposed. This in
turn has to fade out for the
announcement., A fader is
therefore onc ecssential on
the input side. Where ex-
pense is of no account it is
possible to have a number
of separate controls for fading
and mixing purposes, but
with a little carein arranging
switches it is possible to
carry out practically any
desired fading and mixing
with only two controls. The
use of a minimum of this t ype
be found of great value to those who are will also prevent difficulties on the input
interested in producing plays for repro- side. Ifdesired, a single component of the
duction through a loudspeaker. In order *fader” type may, however, be employed,
to make the various phases of this work but this will not permit of * mixing.” For

Fig. |.~—How to connect the two controls for perfect mixing Fig.
on mike and pick-up, elc.

that whilst one item is being reproduced,
say specch, music is gradually introduced
in the background, being maintained at
a low level as a background, or being
gradually built up in strength and the
speech simultaneously reduced until one

3.—How to mount the controls and terminals for
ease of handling.

takes the place of the other. For mixing,
therefore, two separate controls will have
to be employed.

In the play in question, it will be possible
to carry out all of the necessary pro-

cal”’side ofthe work of the play which
is given on pages 333 and 334, and
therefore the stage or production
directions should be followed in
conjunction with the details given
in this article.

Firstly, there are two ways of
reproducing a play of this type.

clear, it is proposed in this article to
@J[ o)

show how.to carry out the * electri-

| INPUT
RI R2

duction work with two standasd
volume controls, and these should
preferably be of the .25 megohm
type. As, however, certain input
circuits (depending on the amplifier
design) are not standard, it may be
desirable before purchasing them to
try the effects of different values, and
standard fixed resistances may be

An input circuit (consisting of micro-
phone or microphones and pick-ups)
will be needed, and an output circuit

consisting of one or ‘more loud-
speakers must also be used. As the repro- the benefit of those readers who are not

duction must take place in a room distinet familiar with these terms, perhape it would
from that in which production takesplace be as we!l to explajn them before dqn.ling
(so that the only sounds heard by the furtherwith the subject. “ Fading” simply

audience issue from the loud-

speaker(s) ) this means that ecither
TURNTABLE |

PERFOF
MIRE AMPL
OR SET

@ Jf 090

YAl

]
3 2

<

TURNTABLE 2

the input or the output leads must s
be very long. On the input side,
it is possible to use long leads,
but a 1/1 transformer must then
be employed to avoid various types
of trouble such as instability, L.F.
howling, etc. On the output side,
however, an extended lead up toany
distance may be used very easily and
therefore it is preferable that
the amplifier or radio receiver
used for amplifying the sounds
be sitnated in the room with

¢}
Q

MIXING

@

dard out- maentioned in this article.

Fig. 2—By using a change-over swilch as shown here you can use
mike and pick-up as desired and oblain various mixing effects.

/D<I
REPRODUCING
EFFECTS SPEAKER IN OTHER

used for this test. Fig. 1 shows the
arrangement of the circuits for the
production of * Nightlight Robbery.”
It will be seen that the input imped-
ance is constant, and consists of the two
volume controls in parallel. The two com-
ponents marked A and B are cither micro-
phones or pick-ups, and in order to give all
the necessary effects for this play one
of these should be the permancnt
microphone into which the per-
formers speak, whilst the second will
have to be changed in tum from pick-
up to microphone. In the opening
they will both be pick-ups. Thus
a double-pole change-over switch will
be needed and should be connected as
shown in Fig. 2. During the course
of the play it will be necessary to
make changes to one pair of
contacts on the switch and
this may be done by dis- ‘U
connecting the unwanted com-
pouent from a pair of ter-

the ac- MIKE ROOM
» tors, whilst, minals and
the stan- Fig. 4—The complele lay-out for broadcasting your own play as (Coptinued ow =X

next page)
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BROADCAST YOUR OWN PLAY
(Continued from previous page)

connecting the required one. Alternatively
plug and jack connections may be adopted.

Method of Working

Taking our play a microphone will be
joined to one pair of the terminals shown
in Fig. 3, and a pick-up to the other. The
announcer will make the necessary intro-
duction, and then the needle of gramophone
pick-up No. 1 will be placed on a record of
* Chanson Triste.” The volume control for
this pick-up will, of course, be set back to
minimum. When the announcement is
complete the control for the pick-up will
be gradually turned up, and during this a
second pick-up must be connected to the
terminals on the other control in place of the
microphone. After a few bars of *‘ Chanson
Triste " the second pick-up is placed on the
record of * Teddy Bears’ Picnic,” and the
turntable started. The first control is
then slowly turned off, and at the same time
the control for the new record is slowly
turned up. As soon as the control of the
tirst record is right off, the pick-up leads
should be disconnected and the leads from’
the microphone to be used by the performers
should be connected in place of them. The
play may now commence as the *‘ Teddy
Bears’ Picnic >’ is faded out.

During the play incidental noises are
requited and there may be some difticulty
in getting these to ‘ come over’ to be
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recognisable. The following hints will show
the lines upon which the cffects may be
produced, but they may have to be modified
according to the type of L.F. amplifier which
is used, and the type of speaker. 1In the
opening scene a grandfather clock is heard
ticking. A stick of wood may be used to
simulate the ticking, tapping it slowly on a
picce of wood. To get the  dull” cffect
of a real old clock the picce of wood should
be thick and placed on a thick picec of
cloth. Do not place it too near the cffects
microphone. The Westminster Chimes and
the hour strikes may be produced from a
real chiming clock if you have one of this
type in the house, but if not, a record in
which the sounds occur will have to be
employed.

A set of chiming rods for use in a clock
may be obtained from a clock-dealer if you
think the expense is justificd. The ’phone
bellmay beimitated by anordinary domestic
clectric bell, and the receding of the voices
may be obtained realisticalfy by the per-
former walking slowly backwards from the
mike.  Alternatively, the producer can
turn down the volume control when he gets
his cuc, and turn it up to give the effeet of
a person entering the room. This method
of producing the effect will cnable the per-
formers to keep together and devote all
their attention to theirlines. The smashing
of the vase may be produced by dropping
a number of picces of metal on to the table
close to the effects mike. Any old pieces of
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metal will do,
and if you are
an old radio
experimenter
you will find that a handful of dis-
carded condenser vancs dropped
on to the table from a height of
about Ift. so that they fall 3
or 4ins. from the mike will give
a very realistic effect. The tapping N
on the window may be best carried out by
placing a sheet of tin or ofher thin metal
on the table 4 or 5ins. in front of the mike,
and tapping this with the end of a pencil.
The breaking of the window and tinkling
of the falling glass will be realistically
represented by dropping four or five con-
denser vanes or similar thin pieces of metal
on to the metal plate just mentioned. The
creaking of the opening window must not
be overdone. There are several ways of
accomplishing the effect, and the old idea
of a wetted cork being drawn along the side
of a medicine bottle will be quite as good
as any. Light pressure should be used
to start with, holding the bottle close up
to the mike, and then a heavier pressure to
produce the squeak, taking off the pressure
to finish with just the faint rubbing sound.

Other ideas will, of course, oceur to
readers, but the hints given will show how
to produce the play, and the diagrainmatic
layout of Fig. 4 shows how the various
accessories for this particular play will be
arranged.

PETO-SCOTT ALL-WAVE KIT

HE accompanying illustration shows
the Peto-Scott Battery 1.valve
All-wave Kit with a novel Unit

method of construction, by means of which
amplifying sections may be added. In the
illustration the section nearest to the panel
is the 1-valve unit, and the rear section is

The 1-valve kit with an
amplifier unit altached.

a two-stage amplifier, and this
scheme has many interesting points
of value to the home-constructor.
Firstly, the kit is
built on standard
chassis units and
may thus at

any time be changed into a more com-
prehensive receiver, or an experimental
circuit may be tried out. Secondly, addi-
tional sections may be added so that a
two-valve circuit, for instance, may be
converted into a three or four valver, and
the minimum of constructional work will
be involved and there will be no
need to scrap one chassis and re-drill
another. These kit sets are obtainable
complete, or the scparate parts may
be purchased from time to time.
The panel is of steel and has a crackle
finish to harmonise with a neat steel
cabinet with the sane finish, of which
the panel forms the entire front.
The cabinet has ventilating louvres
and a hinged metal lid. The
chassis is of stove enamelled
steel measuring 10ins. hy
4lins. by 3ins., and is ready
drilled with a rubber bush
and A.E. and L.S. socket
\ strips bolted in
position.

The 1-valve
kit consists of
{a standard cir-
cuit with a new
All-wave tuner,
used in con-
junction with a
standard .0005
mfd.tuning con-
denser operated
throughaspecial
slow-motion dial
of the type hav-
ing a small esoutcheon window for viewing
the dial settings. The tuner is self-contained,
that is to say, it incorporates a special
low-loss switch for changing from the
short-wave to the standard broadcast
wavebands. There are only six connections
to be made to this tuner. The ranges
covered are from 18 to 52, from 200 to
550 and from 900 to 2,000 metres, and the
complete Kit for the receiver (exclusive of

valve and cabinet) costs £1 93. 6d. With
valve and cahinet the price is £2 5s. 9d.
1f the complete receiver is required, ready
wired and tested and with the 2-stage
amplifier added, the complete cost is £4 10s.

NEW VARLEY PUSH-PULL
TRANSFORMERS

ESSRS. VARLEY announce a new
addition to the range of push-pull
transformers, in the form of a dual-

ratio output transformer. This component
i of a similar type to the existing models,
having a primary inductance of 48 henries
with no D.C. and designed to carry 65 mA
through each half. The secondary winding
is in two sections, brought out to four
separate terminals, and thus it is possible
to place the two sections in series or parallel.
By this means it is possible to vary the
output ratio to obtain a step-down of
cither 25 to 1 or 50 to 1. This component
i8, of course, intended for use with low-
registance loudspeakers, and completes the
range of double-output push-pull .trans-
formers, in which there are now three
models.

Other Models

The two remaining models are similar
in construction but provide ratios of 20
tol, 40 to 1, 34 to 1 and 68 to I, thus
covering practically every requirement for
the push-pull feeding of low-resistance
speakers. It is, of course, possible to use
any of these models to feed a high-resistance
speaker by feeding from the two anodes
of the push-pull stage through fixed
condensers in the usual way.

The transformers are substantially made
with sectionalised and interleaved windings,
and have an exceptionally good frequen:
response, giving splendid results wi
modern high quality speakers and standard
power valves. The price of all three models
18 18s. and the dimensions are 3}ins. by
3iins. by 3}ins., whilst the weight 18 2} b,
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Comedy - thriller Specially

<>

riten for Home Broadcasting
By ARTHUR ASHDOWN

(Fade in 5ramophone playing * Chanson Triste *’ for about thirty seconds.

Gradually fa

e out and fade in record of ** The Teddy Bears' Picnic’’ for about

another thirty seconds, and then fade out music whilst Announcer speaks.)

ANNOUNCER : Ladies
Robbery,”” a comedy-thriller.

and Gentlemen,
The characters are : Henry Shannon, Artur

we present * Nightlight

Scholer, Steve Smith, and ** The Girl."”
The action of the play takes place in the library of Scholer's house at

Hampstead.

Ladies and Gentlemen—* Nightlight Robbery."
(Fade in * Chanson Triste'’ for about fifteen seconds, and fade out into the

tick-tock of a clock for about another fifteen seconds.
As the clock finishes striking a telephone rings

strikes eleven very slowly.
about four times.)

SHANNON.—** Hullo, hufle. . . . You
want Mr. Scholer ! Who is that speaking !
.+ « (Pleasantly,) Oh, hullo, Rosa—
Nickey this end. | didn't recognise your
voice, . » . What's that ’—| wasn't meant

to? , ., Oh, | see, my dear, you're in
disguise. | thought it was Greta Garbo at
first. . . . We'll have to get you a radio

contract doing impersonations ; it would pay
as well as this racket, and it would be much
more respectable. . . . Al right, all right,
don’t get'the wind up. I'm not going to say
anything incriminating. In any case, who
would be listening in? . . . Al right, I'ii
get Mr. Scholer. (Shouting off.) Fitzey,
you're wanted on the ‘phone. (Conver-
sationally into ‘phone.) Mr. Scholer will
be right along, my dear. By the way, what
do you think of the new name, ‘ Artur
Scholer * ? Not bad, eh ? If you want to
*phone me up sometime, to kiss me good-
night, don’t forget my new name is Henry
Shannon. . . . No, not ‘Cannon’'—
‘Shannon '—*'S ' for escalator . . .

SCHOLER (he speaks with a slight
guttural * accent).—'' Come on, Nickey,
give me the ‘phone.”

SHANNON.—'*Here is Mr. Scholer,
Rosa, my dear. We are now taking you over."

SCHOLER.—" Hullo, - Rosa. is every-
thing all right 2. . . . Good ! You have the
tickets for the boat train ?... Thatis good.

.+ Yes, t'lt send the passports. . . . Yes,
that is right. . . . Yes, | have everything
worked out and it cannot fail. . . . Listen,
Rosa, do not say too much on the ‘phone.

The clock chimes and

We had a crossed line the other night and |
heard another conversation. . . . No, |
don't think that they heard us. . . . Good-
bye, my dear, and—bon voyage. (He
chuckles as he replaces the receiver.)
That is good. Rosa has everything ready
at that end. Now we must make our final
plans here. There must be no mistake.’

SHANNON.—" Do you want Steve ? "’

SCHOLER.—" Yes, call him, please.”

SHANNON (from a distance).—
‘“Steve ! The guv'nor wants you.'

SCHOLER.—''Is he coming ! There
is no time to waste."’

SHANNON (close-up again),.—' Yes—
oh, here he is.””

STEVE.—'* O.K,, guv'nor—all correct and

onduty.’”
SCHOLER.—'* Good ! '‘Now sit down,
both of you. We will just go over the plan

to make sure that we have forgétten nothing.
Remember there must be no single mistake—
orelse. .. !" =
STEVE.—'' Oh, guv'nor, don‘t 'arp on
the ‘or else’ so much. It makes me
‘omesick.”’
SHANNON.—“Which home,
Maidstone or Pentonville ? "
SCHOLER.—" If you slip this time—{i'm
afraid that it will be Dartmoor. (He
chuckles.)
STEVE.—" " Go on! Go on! Why not
make it the Devil's Punchbowl.’
SHANNON.—* You're thinking of
‘Devil's Island." But you have to be
French to go there."

Steve?

il picture.
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STEVE (despondently).—‘‘ Just
bloomin’' luck !—I'm ‘alf Continental.”

SHANNON.—' in that case you'd do
ten years home and ten away.’

SCHOLER.—*'* Come, now, it is getting
late—we will just go over the plan again.
The diamonds are in the safe behind that
| think, Steve, that you know the
combination by now ?°’

STEVE,—*' Like the bloomin’ h’atphabet,
guv'nor.”’

SHANNON.—''There's no ‘H ' in the
combination.”’

SCHOLER.—'When we have finished
this littte—er—discussion both of you will
leave by the back door. The servants are
due to return from the dance at |12 -o’clock.
t shall be in here and will tell Jackson to
make sure that the window is shut. Then |
will go to bed—and to sleep—as usual.
That is my part complete.’’

STEVE.—'* Lumme, guv'nor—you do pick
the easy bits ! "’

SCHOLER (sternly).—"' Don't be a fool,
Steve! Do you not forget | have spent
months arranging this—er—business ? Where ,
would you be, 1 ask you, without my brain 2 *

STEVE.—'* Without your brain, guv'nor—
I'd be me—and with your brain, guv'nor—
I'd be in bed at ten-past twelve.’

SCHOLER (heatedly).—'* Enough—you
litele rat ! (Almost shrieking.) Do you
rot think that. . . .7"°

SHANNON  (soothingly).—** Steady,
Fitzey. Steady, old man. We'll need afl
our nerves—later on. Steve didn't mean
anything—it's just his sense of humour.”

SCHOLER.—" Then | am glad that he
has at least one sense ! '’

SHANNON.—‘ Now let's forget it.
Where did we get to 2"

STEVE.—'* The Guvnor's in bed.”

- SCHOLER (with calm determination).

**At two o'clock exactly—you will both
return to that window, force it open and
enter. Steve will open the safe and take the
diamonds. ° Then you will both get away as
guickly as'you can and meet Rosa:"’

. SHANNON.—"'She'lt ‘have the car
waiting by the cemetery ? **

SCHOLER.—* Yes.”

STEVE.—'' 'Owjolly ! "'

SCHOLER.—'' You will drive to Dover
and—er—disappear. We shall all meet at
Rotterdam—to-morrow week.” _ |

SHANNON.—"| still don't see why
Rosa has to come with us.”

SCHOLER (quietly "and sweetly).—
‘“Rosa is such a careful woman—don‘t you
think ? And so capable."’

SHANNON.—* Look here, Scholer, if
you don't trust us—"'

SCHOLER.—" Of course | trust you,
my dear Nickey ! Why shouldn't | 2 After
all, I know a lot about you both—pgs—such a
lat ! ' .

STEVE.—~" Lumme—don’t ‘arp about the
past ! Let’s forget it and look ta the future.*’

SCHOLER.—* That is right, Steve—tha
future ! It will be bright for all of us.”

SHANNON.—** All right—let’s cut it
out and get a move on.”’

SCHOLER.—" Well—that is all ! As |
say, you will all go to Rotterdam and ! wilt

my
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follow as soon as | have arranged the insurance
claim. Are there any questions 2

SHANNON.—' You still want me to
come back with Steve to-night !’

SCHOLER.—''| thought that we had
settled all that. If you are disturbed by the
servants—it is for you to deal with them—
while Steve looks after the diamonds. Are
there any more questions "’

SHANNON.—'* No—it’s pretty sttaight
to me.”

STEVE.—'* Yes—dead straight ! ™

SCHOLER.—'* Good—then you must go
—both of you.”

SHANNON.—'* Come
going, Steve ! "’

SCHOLER.—*' Good-night, my friends—
and good luck ! . . . Don’t forget . . . you
are expected at (very slowly) exactly two
o’clock !’ (Fade in the tick-tock of the
clock for about thirty seconds. The clock
chimes the hour and slowly strikes two.
A gentle tap-tap is heard on the window,
foﬁowed by the tinkle of falling glass. A
creak as the window opens.)

STEVE.—'''Ere we are Nickey—'ome
once more. 'Ow the old place ’as changed !’

SHANNON (in a hoarse whisper).—
** Shut up, you fool—the servants ! (more
loudly) Oh—damn that chair !’

STEVE (mimicking).—* Shut
fool—the servants !’

SHANNON.—' Come on, let's get it
over as quickly as possible. Here you are—
here’s the safe. Get to work !’

STEVE.—"*Not so much ’urry, Mr.
tloomin’ Shannon. This is where | get tem-
peramental. This is when the h’artist in me
comes h’out !’

SHANNON.— Will you shut up and
get on with the job ? "'

STEVE.—'* Ain’t that a luvly sight. All
gleamin’ and glistenin’ ! | can see it’s goin’ to
be a real pleasure to a h’artist like me.”’

SHANNON.—'* Come on—come on ! "’

STEVE.—'' All right—don’t get me fius-
tered. Now then—one, two, three—four,
five, six—click ! Good ! One, two, three—
four, five—click ! That_ got you, didn’t it ?

on—let’s get

up you

One, two, three—four, five, six, seven. Click!’’

SHANNON.—** Is that the lot 7

STEVE.—'' One, two, three—four and
five, six—Clickety—clickety—click ! Open
Sesame !’

SHANNON.—* Good ! Come on, get
the diamonds and let’s get away.’’

STEVE.—" Certainly, sir—diamonds |
think you said—and diamonds you shall
’ave ! There—aren’t they beautiful ? The
Dorit Diamonds to be sure. Will you take
them or shall | send them 2"’

THE GIRL.— I'll take them, please ! *’

SHANNON (surprised).—‘ Who the
devil '

STEVE.—'‘ Lumme—a ghost ! *’

THE GIRL.—" Quite still, both of you,
please. May | have the necklace ? Thank
you !" (A crash is heard as she smashes
a vase.)

SHANNON.—" What are you doing—
you little fool 2 *'

THE GIRL.—"' Just giving the alarm.
Er—it’s quite usual, | believe.'’

STEVE.—*' Excuse me, miss, but h'are you
a ghost—or—real ? "'

PRACTICAL AND AMATEUR WIRELESS )

THE GIRL.—" Fairly real, | believe. Any-
way, | know the revolver Is quite real.
Would you both mind standing by the table ?
A little further—thank you !

SCHOLER (from a distance, and
getting nearer).—‘' What is this ! What
is happening 2 "’

THE GIRL.~"* I'm afrzid you were being
burgled."

SCHOLER

ety (stupidly), — *‘ Burgled ?
urgled ?
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THE GIRL.—“ A burglar ? Oh, no!"

SCHOLER (still groping).—*‘ Then—
how—how did you know about all this 2"

THE GIRL.—" Well, you see, it's rather
difficult for me. I'm a telephone operator
at the local exchange, and some time ago |
overheard a conversation about this burglary.’’

SCHOLER.—'* Then why did you not telil
the police 7'’

THE GIRL.—** As!say, it's rather difficult
for me. If | had reported it they would have
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“I'm just somebody who happened to know.’’

STEVE (dryly).—'‘Yes,
gled !’

SCHOLER.—''Who are you!?
are you, | say 7"

THE GIRL.—"'I'm just somebody who
happened to know."

SCHOLER.—' Know what 7"’

THE GIRL.—*'! happened to know that
you were going to be burgled. But don't
worry—| was just in time—here are your
diamonds.”’

STEVE.—" Crikey ! She is a ghost

SCHOLER.—' You mean to say that
you are not a burglar 2 "

guv’nor—bur-

Who

know/n that | had been listening-in. | stood
a good chance of losing my job."

SCHOLER.—" And so you came alone !
(Pleasantly.) You were a very brave little
girl. | don’t know how to thank you."

STEVE.—" Give her a kiss, guv'nor!"’

SCHOLER.—'* Silence ! | will deal with
you presently.'’

THE GIRL.—" Well, | must be going
now.”’

SCHOLER.—'If you would keep these
men covered, | will go to the safe. Perhaps
you will accept a small present from me."’

(Continued on page 351)

PRODUCTION NOTES

Here are a few points which should be kept in mind by those who are producing their first radio play . The entire action has to be conveyed to the
audience by the spoken word. Great care should therefore be taken to rehearse the dialogue very carefully and to put as much meaning as possible

nto every line. No doubt must be left in the minds of the audience as to which character is speaking.

In the case of ** Nightlight Robbary,"’ the

character parts are typed widely apart. ** Scholer ** speaks with a slight guttural accent, ** Shannon ** talks quite naturally, and ** Steve *’ emplcys

the Cockney brogue.

It is helpful for the producer, when rehearsing his cast, to close his eyes.

For the final reheqgrsals he should hear the play in another room, relayed by a loudspeaker.

Elsewhere in this issue will be found an article entitled '* Broadcast Your Own Play.”

script may be produced, and should be carefully studied by the ** E flects Manager.*'
It is suggested that the audience should listen to the play in a darkened room, as this will help to create ‘‘ atmosphere,”

In this way he is able to put himself in the place of the listener.

This explains, how the various effects called for in the
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How to Connect these Components to Standard Apparatus,

PRACTICAL AND AMATEUR WIRELESS
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and Methods of Controlling Volume, Fading, Mixing, etc.

T is possible to use a microphone or a
gramophone pick-up with practically
any receiver, but in certain commercial

sots designed for Universal mains (A.C. or
D.C.) operation, the fact that no pick-up
sockets or terminals are provided may
indicate that it is unsafe to use this type of
accessory with that particular receiver.
This is because the negative side of -the

MICRO -
PHONE OR

a8.—-
GB.+

MICROPHONE

L. T+

> T

apparatus, the grid leak will be joined
to the cathode, and, therefore, a biasing
resistance with by-pass condenser munst
be inserted in the cathode lead, and the
pick-up or mike may then be left per-
manently connected.  Obviously it is
desirable to fit a switch so that the radio
signals may be cut out, or 8o that no bad
cffcets will be experienced on radio due tu

Fig. l.—Method of connecting mike or pick-up to battery and indirectly-heated valves.

supply i8 internally connected to thé
chassie of the receiver, and thus one side
of the mike or pick-up may become ** live.”
With an ordinary receiver, however, either
battery or A.C. maing operated, the pick-up
or microphone is joined between the grid-
cathode circuit. If a* battery valve is
employed, one side of the instrument will be

e

GRID
CONDENSER

Fig. 2—How to fit
a change-over swilch
for radiogram
L swilching.

connccted to a tapping on the grid-bias
battery at a voltage which is correct for
the particular valve in use. The arrange-
ment for both types of valve is shown in
Yig, 1, the circle indicating either pick-up
or microphone, To obtain maximum
amplification from an cxisting
radio receiver the instrument
should, of course, be connected as
early in the circuit as possible, and
~ one of the best places is in the
; ~ grid circuit of the

SN detector stage. In
¢ @4{”& the A.C. type of

the presence of the pick-up leads, and a
single-pole change-over component is best
for this purpose. It will be connected as
shown in Fig. 2.

o

Fig. 3—A volume control may be used with
a pick-up as shown here.

Connecting the Pick-up

If the recciver is not already fitted with
pick-up tecrminals or sockets, and provided
that it is not a Universal mains model. a
terminal or socket strip/ may be wmounted
on the rear of the chassis and the connee-
tions made as shown in Fig. 2. If the grid
terminal on the detector valveholder is a
long way from the terminal strip it may be
found necessary to enclose the lead to the
switch in metal screening which shonld be
connected to earth. Failure to do this may
result in hum or some form of instability.
The pick-up leads may be connected direct
to the pick-up terminals, but if a micro-
phone is employed additional precautions
are necessary. The ordinary carbon or
transverse current ttype of mike will require
a high step-up transformer joined between it
and the terminals, and it will also have to be
provided with some form of polarising
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voltage.  Similarly, the ordinary pick-up
may need the inclusion of a volume control
Ao prevent the detector valve from being
overloaded.

Volume Control

Some pick-ups are provided with a
built-in volume control on the carrier arm,
and thus there will be two leads from the
component which may be connected as
shown in the diagrams alrcady mentioned.
If, however, no such control is provided it
will be necessary to fit one cither on the
motor-board close to the pick-up or on the
receiver chassix in o convenient position.
The value of the contrel will depend upon
the pick-up in uee, and it may vary from
.23 megohms to 1 megohim.  ‘The makers’
instructions should theretore be followed
when scleeting this component. Fig, 8
shows how it is connccted in most cascs.
although it iz possible to reverse the con-
nections to the grid and the arm of the
control. This is usnally only done when
two or more pick-ups are employed. If it
is desired to mix gramophone records, or
fade from one gramophone record into
speech or another record, a fader must be
wswed, and this may consist of a centre-
tapped volume control or two separate
volime controls joined tossther, as shown
in Iig. §. With this device, however, it is

Fig.4—A fader

or dissolver s

connected in this
manner.

S~
only posgible to decrcase the volume from
one source until it is at zero, and then build
up the signal from a sccond source. The
two cannot be mixed. When one signal has
been faded ont. the pick-up may be replaced
by a microphone it it is dcsired to in-
troduce specch.

Microphone Circuits

The standard carbon microphono
will be fed from a small
voltage, say, about 4.5 volts,
and through a

(Continued overieaf )
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NATIONAL (261.1 m. and 1,500 m.)

Wednesday, — December  Yst.—Symphony
Coneert from the Queen’s Hall, Londou.

Thursday,  December  2nd.—Standlli’s
Party.

Friday, December 3rd.—Memories of St.
‘earge’s Hall, fealure progranimne.

Saturdoy, Dccember Ath.—Music Hall pro-
gramme.

REGIONAL (342.1 m.)

Wednesday, December lst.—.A runwing
commentary on the second half of the
Iuternational Associntion Foothall Mateh,
England v. Circhoslornliia, frome White
Hart Lane, Tottcuhem.

Thursday, December 2nd.—Royal Plhil.

harmonic  Society’s Concerl from  the
Queen’s Hall, London.
Friday, December 3rd.—* 1l Tuabarro.”

wpera by Puceini, from Sodler's Wells,

Saturday, December $th.— Beniylted, from
the novel by 1. L. Pricstloy, adupted
as a radio pluy.

MIDLAND (296.2 m.)

Wednesday, December 1st.—Varily from
the Grand Theatre, Derby.

Thursday, Decembee 2nd —Choral  and
Orchestral concert from the Albert Hall,
Nottingham.
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USING MICROPHONES AND
PICK-UPS

(Continued from previous page)

transformer as shown in Fig. 5. If, how-
ever, & condenser microphone or crystal
microphone is employed, it will be essential
to use a small amplificr connected close to
itin order to avoid loss or hum which would
be introduced by long leads. Usually a
single stage of amplification is sufficient
in the head amplifier, as it is called, and
the output will consist of a feed from a
fixed condenser joined to the anode, and
the H.T. negative lead, thus leaving two
leads,.as in the previous cases which have
been dealt with,

Using Microphones

When using a microphone, do not speak
directly into it, but slightly to one side and
in a natural voice, Much of the disappoint-

—
l% INPUT

MICROPHONE

Fig. 5—When using a microphone an inpul
transformer is ¢ ted in this :

e
ment which is experienced by beginners is
due to the fact that the voice is raised and
this causes blasting. A quiet conver-
sational tone is ali that is required, and if
this does not give good results additional
amplification should be employed in the
receiver or, amplifier rather than the
raising of the voice. The microphone
will also have to be placed rather
carefully, and if the loudspeaker is to
be used in the same room or hall, the
two should be placed as far away

from each otheras
o A

N
/4

\ss
»

possible, to. avoid
*““howl back”,
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Important Broadcasts of the Week

Friday. Decemher 3rd. — Meldy
Rluthm, danee band programme.
Saturday. December $th—The Musician
at the Gramophone by Sir Jvor Atkins.

NORTHERN (449.1 m.)

Wednesday, December Vst.—Concert Parly
progranme.

Thursday, December 2nd.—Madrigal re-
cital.

Friduy, December 3rd.—Port Sights—2,
Loading and §'nloading.

Suturdey, December $the—A ranning com-
mentary on the sccond half of the Rughy

and

Longue match, Burrow r. The Ans.
tralians, from Craccn Park, Darrow-in-
Furness,

WELSH (373.1 m.)

Wednesday, December 1st.—A Reeitnl of
Welsh Songs.

Thursdauy. Deccmber 2nd —Theme Song :
Feamous songs from famons films.

Friday, Decenber 3rd.—Organ recital from
the Odeon Theatre, Llandudno.

Suturday, Decentber Ath.— Beniahtel. from
the novel by J. B. Priestley, adapled
as a radio plvy,

WEST OF ENGLAND (285.7 m.)
Widneaday, December 1st.—God’s Admiral,

D A D D D ) | -
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Robert Blake, General-a!-Sca, a sequence
for radio.

Thursday, December 2nd.—hamber M usic
concert from the Vieloria Rooms, Bristol.

Friday, December 3rd.—.Are you Inler-
ested ? an informal dobate.

Saturdey.  December  Ath.—Offenback’s
Opera, ** Tales of Ioffmann,” from the
Parilion Theatre, Bournemouth.

SCOTTISH (391.1 m.)

W ednesday, Decewber 1:t.—Choral pro-
gramme, from the St. Andrew's Hall,
(lasgor.

Thursday, December 2ud.— Reid Orchestral
concert from the Usher Hall, Edinburgh.

Friday, Deccmber 3rd.—Per C'ontra, a study
in conliasis,

Salnrday, Decendber 4th.—Seots Sougs.

NORTHERN IRELAND (307.1 m.)

Wednesday, December Lst.—.Made in Ulster,
Tweeds : A tall.

Thursday, December 2ud.—Orchestral con-
corl,

Friday. December 3rd.—QOrgan recital from
the Cathedral Church of St. Puatrick,
Armagh.

Saturday, December &th.—Military Band
concert.
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AN AUTOMATIC TIME SWITCH

A New Accessory which will

ROM the carliest days the design of
various types of time switch has
intrigued engineers and designers.

We have seen clocks designed to switch
on the radio at certain times and to switch
off after a certain duration. Unfortunately,
there are many factors which render such
a device of little use—such as the un-
known length of a given item, and the over-
running of time which is often experienced
on B.B.C. programmes. The device is,
of course, of great value in countries such

A general view of the Chronostop switch.

as America where the programmes run to the
very second, but even so, listeners are not
very keen to adopt an automatic switch for
programme purposes. 1f, however, definite
timed items, such as time signals, news
hulletins and similar items are particularly
required, it is possible, ‘with a suitable
switch, to arrange for the set to be put into
operation automatically somec minutes
before the allotted time, and in this
way the item will not be overlooked
due to the passage of time being unnoticed

be Found of Wide Application

whilst occupied on other work. A new
switch is shown in the accompanyinyg
illustration, and it will be seen that it
iz both neat and simple, consisting mercly
of a standard two-pin plug, two-pin socket,
and clockwork mechanism.

'This particular device may be used to
switch on or off at will, and a small lever—
scen on the right of the setting knob,
cnables the actual operation to be con-
trolled. Indications are cngraved on the
casing, showing the setting for on or off.

Using The Switch

If it is desired to switch the receiver
on, it is first necessary to calculate the time
which must elapse before the set is required.
For instance, if at 5 o’clock one wishes to
hear the 9 o’clock news, it is obvious that
four honrs must clapse. Accordingly the
setting lever is set to the ‘‘off  position
and the control knob is turned until the
figure 4 appears in the window at the top
of the device. If there is any odd period of
minutes, these are indicated round the
edge of the setting knob aund this will
therefore be turned a little further to indi-
cate the number of minutes after the heur.
T'he lever is then set to ** On,”” and at the
expiry of four hours (or that to which the
control was set), the rcceiver, will be
switched on.

To switch off after a given period of time,
the same procedure is followed, the lever
being set to ‘“ On’’ whilst the mechanism
is wound, and then turned to *‘Off.”
The range of time which can bet covered
by the switch is 11} hours and the loading
of the device is up to 1,000 watts. If desired,’
of course, the device may be used in con-
junction with any electrical apparatus,
other than a radio receiver. 1t is supplied
by Messrs. Milnes Bros, and costs 37s. 6d.
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AN bhas created figures in his own
image from the very earliest times.

One recalls the Colossi of the
Ancient World; the marble statuary of
Phidias, so perfect that it became imbued
with life; the fignrehead that, bound to
the bow of their ships, brought our Norse
forefathers to this ¥ngland: and, finally,
those re.creations of historical characters
which have made Mme. Tussand famous,

)

Fig. |.=~The robot mounted on a chair with the
portable set underneath.

I remember, as a lad, becoming so cn-
chanted with the Sleeping Beauty and her
clockwork-heaving breast that 1 could
scarcely be dragged away! And, on an-
other occasion, when I first witnessed the

‘r® mitcE o -
WHICH PUPNS OF
EVES MRE DRAWN

RUBBER FACING
7O DEMOEN SOUNO

T OF ARMATURE
STRIKING Ao

PIECES

Fis. 2.—=Method of mounting the face mash and
lower jaw.

/ . necessary to construct
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“ARadioRobot =8

Constructional Details of an Amusing Robot that Talks and
Sings are Given in this Article.

speaking doll of a ventriloquist, my excite-
ment knew no bounds, and I sent a shilling
off post haste to learn this fascinating art
-—but, alas! for my ambition, my patience
failed to match it, and the power was never
acquired.

Simple Construction

To-day, however, it is possible for almost
anyone to construct in relatively little

time, and with inexpensive materials, a
most amusing Robot, whose active jaw
and dancing eyes as he recites a poem or
sings a song will entertain for hours!
First a suitable mask is required—one
of those sold for the celebrations of Guy
Fawkes Day will do very well. This may
be mouuted as shown in Fig. 2—the lower
jaw having been first cut away. To the
latter a T-shaped piece of paper may be
glued, so that, when the jaw is fixed in
position, the cross of the T stands behind

‘the ecyes, aud may have

drawn upon it two
lovely black -~ er — [
pupils ! g M

On the upright sup-
port are mounted the
magnets and armature
of a discarded electric
bell. To the armatnre
the lower jaw is now
affixed, and we have the
simple elements of our
Talking Robot.

As the actual operat-
ing current will be
relatively large, it is

the following relay
system—a system well
worth assembly, as it
may be used for wireless
control of models, sclen-
ium cell operation, eto.

Referring to Fig. b,
the wires leading from
the Robot are connected
to a relay Rl, also
made from a discarded
bell, which closes the
circuit of a two-cell
cycle lamp battery (Fig.
6), thus operating the

Fig. 5 (above).—

The arrangement of

batteries, components
and conneclions

jaw and eyes of the Fig. 6 (righ).—
figure. The contacts of How the relays are
this relay are the armas covered (o er

ture itself, and the pole

By EVERARD EDMONDS

Fig. 4 (above).—The com-
pleted robot ready for work:.

C

pieces of the magnets, and, in order to
prevent sticking, a small square of thin
sheet-copper was soldered to the contact
face of the armature.

Relay Rl is operated by R2 and a sma!!
4.5 volt flashlight battery. R2 is the
sensitive SmA ‘‘ Fulton” Relay sold by
Electradix, Ltd., and it, in turn, is actuated
by a valve. The latter may be any amplify-
ing or power valve, and should have the
requisitc grid bias battery, as indicatcd

(Continnued on page 348)

Fig. 3. (left).—The batlery
and relay sections of the
apparalus.

SMRL CONDENIER (0)
MOUNTED o FRON®
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The R.C.A. Again
HE Chairman of the Radio Corpora-
tion of America has repeatedly
made statements about television
in an endeavour to prove to the American
publie that the United States is not lageing
behindin the development of thisimpaortant.
scicnce. He wasrecently invited to address
the Society of Motion Picture Engineers in
New York and give his views on the
possibilities and general position of tele-
vision. During the couvse of his remarks he
laid stress on the relationship between pro-
grammes and the number of viewers. He
went on to say that it television pro-
grammes arc¢ to he provided through the
medium of eommercial sponsored support,
on lines similar to those now ruling in the
States for aural programmes, then adver-
tisers would guite natmally be justified in
asking for sufticient evidence of the extent.
of viewing public to compensate for any
material expenditure, It is the dual
problem of simultanconsly creating a canse
and cffeet.  First of all it was essential to
create large audicnces in order to give
sufficient support to what would admittedly
he costly programmes, and on the other
band, it was quite obvious that expensive
prograinmes would have to be organised in
order to attract a large or substantial view-
ing audience,

Component Parts

In an endeavour to meet this apparent
state of impasse the R.C.A. propose to take
a lesson from the early days of radio and
create an experimental or home-constructor
audienee. Mo this end it was stated that
component parts will be placed on the
market in the New York and Philadelphia
areas, where experimental transmissions of
high-definition television are undertaken.
In this way amateursg will be encouraged to
build their own television receiving sets and
50 extend the ficld of viewing very
materially. No doubt this decision will be
watched with interest by manufacturers in
this country, for there seems no doubt that
home constructors within the present
service area of the B.B.C. television signals
would wholeheartedly welcome an oppor-
tunity of building their own sets, provided
parts were available and designs published
which would cnable sets to be built at a
reasonable cost. There are signs already
that manufacturers are realising that there
is a healthy market in this connection, and
any cxtension by the relecase of more
equipment in part form with adequate
(l;-sign data would be of material benefit to
all.

A Standardisation Plea

Those readers of this journal who were
amateur constructors in the early days of
riulio will remember that valves were avail-
able covering a very wide range of filament
voltagesthat inclnded not only the standard
2, 4 and 6 volts, but also several inter-
nmiediary values which necessitated series
resistances, and voltmeters, if the correct
working values were to be adhered to. It
introduced a measure of confusion that was
only removed when an atteinpt atstandardis-
ation of filamient voltages was undertaken,

and a reference to any modern valve
catalogne will show that all the awkward
valve ratings in this conncction have
disappeared. The increasing importance
attached to cathode-ray tubes for tele-
vision reception purposes is creating a big
market for this particular product. but a
study of the working data and rating of the
different makes and types of tube will show
that there is at the moment an apparent
complete lack of standardisation.  C.R.
tube sizes range in screen diameters from
lin to 15in., while heater volts are from

T S e T S
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The small German mobile electron camera which has a view finder
lens system similar o that used in this country.

0.6 to 6.3, and heater currents from 0.6 to
2.5 amps. While appreciating that one
single rating is impossible, and that a range
of screen diameters is cssential, it would
surely help in reducing costsif the variety of
working conditions was narrowed very
matcrially. The customer would benefit
because his outlay would be reduced and
the manufacturcrs because sales would
incrcase.  Most of tho egthode-ray tube
heaters at the present time derive their
cathode-heater power from the mains, and
exact ratings of 2, 4 and 6 volts would
enable transformers to be simplified in
desian and be interchangeable for different
makes of tube. Anode-voltage problemns
arc certainly a little more complicated
owing to the presence of multiple anodes
for focusing purposes in the case of electro-
statically-operated tubes, while a single
-anode with a high-voltage potential appliedis

required in the case of eleetro-magnetically
operated tubes. Fven so, it seems inenm-
bent upon manufacturers to endeavour to
arrange for some form of a standard voltage
and current supply requirements, as this
would undoubtedly simplify somewhat the
tusk of designers and effect economiesin
receiver costs, whether home constructed or
built and sold as complete sets.

Electron Cameras

IXlectron cameras seem to have been very
much in the news of late.  First of all a
certain amount of information has become
available coneerning the new highly sensi-
tive form of Emitron which works on a
somewhat different principle to the original
type used for some time at Alexandra
Palace. These first cameras relied on the
direct optical image * excitation” of the
mosaic wherein the light and shade of the
picture released electrons from the photo-
electrie surface in direet proportion to the
light stimulation received by each isolated
clement, The clectronic charge lost was
replaced by electrong in the
scanning beam, the restora-
tion of cach element to its
equilibrium potential giving
the picture signal to the first
valve of the amplifier
associatcd with the eamera.
The new eamera, however,
cmbodies what at first sight,
seems an adaptation of part,
of'the originalimage-disseet ov
tube principle. At the front
of the glass cylindrieal tube
is & scmi-transparent photo-
electric cathode surface on
which the scéne to bhe
televised is focused by means
of the conventional optical
system. The electron image
so produced has an eleetron
density at every . point
equivalent to the light
intensity “of the image to
which it has been exposed.
‘This eclectron image is then
electrically aceclerated
towards the remote end of
the tube and focused on to
a plate by means of a
solenoid eoil mounted exter-
nal to the eylinder’s glass
walls,  'The signal plate is o
mosaic made from a secon-
dary  emissive material
deposited on to the surface
of a miea sheet. Owing to
the cstablished principles of
secondary  emission  éach
primary clectron impact on
the mosaic releases an
average of from eight to
ten secondary  clectrons
which makes caeh clement acquire a
positive charge with reference to the
signal plate at the back of the mica sheet.
It is seen quite readily, therefore, that the
value of each elemental signal is very much
greater than that seenred by the direct
optical image method, and this gives a
materiallyincreasedsensitivity tothecamern,
as a whole, 80 mueh so that reduced illu-
mination is necessary to give a good picture,
an extremely important factor where ont-
side television broadcasts are concerned,
and the vagaries of the English elimate
contended with.  Each mosaic element's
acquired capacity charge duq to the
sccondary electron emission is necutralised
by the scanning beam of electrons in
the usual manner. These new Emitron
camecras mark a material step forward
ind improvements at the transmitting
end,

T
- o

N



December 4th, 1937

PRACTICAL AND AMATEUR WIRELESS

= A PAGE OF PRACTICAL HINTS =

READERS

339

)/

THE

HALF-

WRINKLE .S UNA

Pilot Light for a Soldering Iron
HERE are, no doubt, many readers who
do not know that an ordinary torch
buth is suitable as a soldering-iron pilot
3 5v 3Amp BULB

BAKELITE BULBHOLDER
WITH CONNECTING SCREWS
A4~ REVERSED 6.C/SUNK

A useful methed of
fitting a pilot light
for a soldering iron.
PIN.
Jamp. The usual electric soldering iron
consumes about 50 watts, i.c., .25 amp..
therefore, by using a 3.5 v. .3 amp. bulb
in series, it will indicate whether the iron
is switched on or off, perhaps saving
considerable current at times. Readers
will, no doubt, have their own idcas of
fixing the bulb neatly.
The accompanying sketch shows how the
bulb can be fitted to a 3-pin plug.—(. D.
Muexpay (Brighton). 5

A Midget-valve Tester

HE neccssity for a straightforward
and quick midget - valve tester
prompted me to design the model illus-
trated in the accompanying sketch, and
although two valveholders only are re-
quired, five classes of valves may be tested
for grid anode curves and mutual con-
duetance.

The only howme-constructed parts are
the two push-buttons, and the chassis
is of the metallised wood type ; the front
nanel is of ebonite, and the meters, togzle
switches, 6 terminals, and two wander

THAT DODGE OF YOURS!

Every Reader of “PRACTICAL AND
AMATEUR WIRELESS" must have
ociginated some little dodge which would
interest other readers. Why not pass it on
to us? We pay £1-10-0 for the best wriokie
submitted, and for every otheritem published
on this page we will pay -a-guinea. Turm
that idea of yours to account by sending it
in to us addressed to the Editor, “ PRAC.
TICAL AND AMATEUR WIRELESS,”
George Newnes, Ltd,, Towee , South-
ampton Street, Strand, W,C.2, Put your name
and address on every item, Please note
that every notion sent in must be origimel,
Mark envelopes “Radio » DO
NOT enclose Queries with your wrinkles,

A novel short-wave coil assembly.

plugs and fly leads, constitute the apparatus
cmployved.

One push-button registers the anode
voltage for S.G., triode, and pentode, the
other registers screen voltages only. The
milliammeterisinserted in the H.T. negative
side thus giving not only the anode cur-
rents, but in the case of the pentode, par-
ticularly the anode cirrent - screen-grid
current, thus giving a true reading.

The mutual conductance of any of the
five valves—XSC.
XL, XD, XP and

Rear view and circuit diagram of a midget-valve
tesler.

SCREEN V. PEN £56
OR ANCDE VOLTS

b M‘?m XY can be obtained
1:‘3.-, by operating the
3 ss.  switch S1—S2 being
L35 the on/off switch.
" - It will be remem-
S5 e bered that a variation
v of 1 volt in G.B.

. will register a varia-

tion of current on the milliammeter,
a_ml the difference between the two
figures in mA/V gives the mutual con-
ductance.

The theoretical inset clearly shows
the fundamentals of the circuit
and its simplicity will be
evident. V1 is for the XSG,
XD, XL and XP, and the V2
is for the pentode XY.

The fly lead “ X" is for the mutual
conductance G.B. voltage difference, and
“Y” for the normal G.B. — E. A.
WrtHERINGALE (Bolton).

S.W. Coil Unit
HI, accompanying illustrations show
a novel short-wave coil assembly 1
built up from spare parts. The whole job
did not cost me 1s. 6d. The contact arms for
the switching were made from dismantled
radio jacks as these have small silver

contacts to improve efficiency. The operat-
ing cam is built up from pieces of ebonite
or hard wood, assembled on a spindle as
shown in the smaller sketches, and a sct
of home-made coils for the particular
bands required will thus provide the
listener with a most useful unit which will
be found wvery service-
able and will not give
rise to some of the usual
troubles cxperitneed
when switching is cm-
ployed for short-wave
scts. To proteet the
contacts on the switch
from the effects of dust
a metal cover was made
and screwed in place as
shown by the dotted lines,
and I have had this in
use for six months before
1 took it out to sketch it,
and on examining the
contacts I found they
were perfectly clean—no
dust, no damage through
arcing. — R. D. Parse
(Kirkdale, Liverpool, 4).

SWITCH CAM MADE IN
HARD WOOOD OR EBON-
~ITE SECTIONS

A Soldering Tip
ITH wmodern steel chassis, coated or
plated. soldering direct is impossible
without first removing this protective
" layer. To save
disfiguring the
chassis by scraping
or scratching it, I
make a small,
shallow depression
with a small hand
drill, having a
rather flat cutting
face, which makes
a clean and cffec-
. tive soldering
crHuck point. The accoin-
penying sketch

clearly shows the
idea.—A. HvLume
(Runcorn).

Meihod of preparing a metal chassis to ensure
effective soldered joints.
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S we have previously pointed out in
these pages, it is possible to use an
ordinary moving-coil type of loud-

apeaker both as a- microphone and repro-
ducer, and we have also already shown how
the speaker may be switched from one
position to the other. 'The unit described
in this article utilises this principle and
incorporates a two-stage A.C. amplifier,
with which it is possible to obtain two-way
communication over quite considerable
distanees and with high input sensitivity,
Of course, it is possible to arrange that the
gpeaker acts in the dual capacity without
the need for a change-over switch for
“Palk  and "¢ Listen ” positions, but this

i8 a more complicated process and will also

be more expensive to construct. 1t is also

casy to arrange that any pair of sub.stations

can call each other and maintain conver-
sation whilst other lines are in action,
without interference. The unit here
described, however, is of the simplest type,
and will be found ideal for installation in
the home so that communication may be
established with five different rooms from
a central point, and it will also be found
of value to a business man who wishes to
provide such an installation so that he may
be in communieation with his various offices
or workshops. ‘T'he illustrations show the
general appearance of the finished Master

100,000 ¢ vi'S

CrALD

2[;“
I
P i o

- .4
,TALK “FOSITION "= et
LISTEN POSITION - 0mm@m

Fig. 1.—This is the theoretical circuit of the Room-to-Room Communicalor, showing the switching
to the five sub-stations.

Unit, from which it will be scen
that it is neat and of simple
appearance and may take its place
on any standard desk without
being obtrusive.

The Circuit
Fig. 1 shows the eircuit em-

ployed, from which it will be

seen that an input transformer is pro-
vided and fed from a five-point selector
switch via a special type of change-over
switch. The input valve is coupled
to the output pentode through a
resistance-capacity unit which is incor-
porated for two reasons, Firstly. it is cheap
and avoids troubles which might be intro-
duced owing to the proximity of other
transformers in the set, and secondly, the
grid leak may be made variable so that a
simple but efticient form of volume control
may be utilised. The built-in speaker is
provided with an output transformer which
18 also fed to the selector switeh through
the special change-over switch already
mentioned. A standard mains section,
consisting of transformer, rectifying valve
and smoothing cireuit, is fitted, and this
has only one difference from the standard
devices as used in radio apparatus. ‘This
consists of a split negative H.'T. feed. the
use of which will be explained at a later
stage. The wiring diagram shows how the
various parts are arranged. and it will
be noted that five pairs of terminals are
provided for connection to the five sub-
stations. It is possible to digpense with
tive of these terminals by using a common
earth return, but there are drawbacks to
this arrangement and the saving of expense
is very small,

The sclector switch is a standard Bulgin
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Constructional Detuails of a Sz'w/)le Master Unit
Designed 10 Operate Five Sub-stations with I'wo-
cay Gommunication. By V. J-DELANEY

Aﬂ\

£iwe-point X

switch, and is

mounted on the

left of the panel. and in the illustrations
it will be seen that an indicating panel
i provided for this. The component which
I used was a Bulgin standard dial, but
to present a neat appearance this was
cut (ordinary scissors will do) to give the
shape shown in the illustrations. The
change-over switch is a 12-point (four-pole
change-over) of the Dewar type. supplied
by Electradix. One section of this is not
used in this particular design, although if
desired it could be used to operate a calling-
up buzzev eircuit.

Construction

A full list of components is included in
this article, and it will be seen that the
speaker in the Master Unit is a standard
W.B. Midget, but the sub-station speakers
should be of the same type, without input

AT

L3 et T

transformer. It is possible to use
ordinary speakers it vou have them
handy, but the input transformer
should bo disconnected and the

speech-coil  winding  only used.
I'he input  trans-
former is of the

microphone  type,
to give better
matching to the
- imput grid eircuit
and also to provide

s,

a better step-up ratio to overcome
the losses which are introduced when
very long leads are employed between
the master and sub-stations. ‘Thoe
chassis should be cut as shown in the
wiring diagram, to clear the chassis
of the speaker, and holes for the valve-
holders and for the passage of connecting
leads should then be drilled. On the rear
chassis strip ten holes should be drilled for
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the termmals, and a %in. hole for the
Bulgin volume control. A mains connee-
tion is shown on the other end of the rear
strip, but if desired, A mains on-off switch
may be placed here instead and the leads
to the nearest mains socket may be perma-
nentiy attached to the switeh and mains
transformer.  In the design as published
the mains must be switehed on at the mains
plug, but the apparatus may be ** discon-
nected ” or rendered inoperative by means
of the change-over switch. due to the
breaking of the H.T. negative lead pre-
viously mentioned.

The panel or cabinet front must be eut
to accommaodate this change-over switch
and two {in. holes drilled for the 5-point
sclector switeh and the small pilot or signal
light. This enables the user to see at a
glance whether the unit is switched on, and
whilst it is kept in a condition ready for
use the light behind this small indicator
will glow. although, when the switeh is in
the “ up ™ position it is impossible to talk
or listen on the apparatus. This idea
avoids the necessity which would otherwise

introduced of waiting for the
valves to hgat up and thus the appar-
atus is ready for immediate use at
any time. Wiring should be carried
out with heavy wirc—sav 22 tinned
copper, and insulated sleeving should
be passed over certain of them to

(Comtinued overleaf)
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(Continued from previous page)

avoid possibility of short-circuits. The
wiring is very simple and the only point
which might introduce difticulty is the
change-over switeh. The eross-connections
should be made before the switchis mounted
as the contacts will otherwise be found
rather inaccessible.

Using the Apparatus

When wiring is completed the unit should
be tested out to make certain that the
conucetions are correct.  The valves should
light up (with the signal light) when the
mains switch is in the *on " position, and
the right-hand lever switeh should be pushed

(Continued on opposite page}
~~
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2v. 0. 2v2A. 2v. O 2véa
2
o)(o)(o)(o)(0)(0)
250y, -
A 0
oN©Jf(Dz
//a(EWCIMSS/S/
COMNECTIONS 7o MANS
TRANSFORMER FROM -
COMPONENTS ON UIWOERSIDE o+
OF CHASS/S

Fig. 2—This diagram shows the connections la the
mains {ransformer, and must be read in conjunction
with the wiring diagram on -the right.

- D - - M D G A . L

LIST OF COMPONENTS '

ROOM - TO - ROOM COMMUNICATOR '

(3-WAY) :

Two 8 mfd. electrolytic condensers, type 302 ‘
T.C.C.).

(
On_} éo mfd. electrolytic condenser, type 321 !

(
One 25 mfd electrolytic condensers, type 511 '
(T.C.C.).

.One.01 mfd. fixed condenser, type 300 (T.C.C.).

One 100,000 ohm 1 watt resistor (Dubilier?.

One 2,000 ohm 1 watt resistor (Dubilier).

One 300 obm 1 watt resistor (Dubilier).

One 600 ohm 1 watt resistor (Dubilier).

One L.F. smoothing choke (B.T.S.).

One vol c 1.23 hm, type V.C.62
(Bulgin).

Omne mains connector, type P.20 (Bulgin).

One 5-way rotary switch, type $.119 (Bulgin).

One signal light, type D.19 (Bulgio).

One mains tnmfomtr. {ype E.P.20 (Varley).

One mi fe (Bulgin).

10 urnmnll (&3 red. 3 black) (Clix).

O:;g l)'out-pole Dewar switch, type 81 (Electra-

ix).

One chassis, 10in. by 8in., metallised surface
(Peto-Scott),

One cabinet (Peto-Scott),

One 41 MHL valve

One MP/pen valve

Ooe 306 BU valve

One Midget Stentorian speaker, type 37M.

SUB-STATIONS
One Midget loudapeaker, type 37M. without
transformer (W.B.
(One each for each sub-station).
Cabinet to suit above, and to harmonise with
room furnishings (Peto-Scott).

(Cossor).
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(Continued from opposite page)
into the up, or ‘“ off” position. If leads
are not coniected to the five pairs of
terminals, when the right-hand switch is

to the distant point to which he wishes to
speak. An ordinary conversational tone
may be adopted, and there is no need
to raise the voice. When he has spoken

© I

T
[ ©: |

| Fig. 3.
Pane! dimensions
Jor cutting the
2" = 5k" cabinet front.
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pushed down. the speaker on-the Master
Unit should hum, showing that the switch
i operating correctly. The sub-units or
stations consist merely of the small speakers
and these may be mounted in small cabinets,
or simply placed in a convenient position in
the room. They need not be placed close
to where a person sits, and may be tucked
away in.any convenient position as they
will pick -up the normal conversation
volume of a person in even a very large
rooin although not pointing at the person.
Ordinary twin bell-wire may be used for
wiring between master and sub-stations,
and if a common earth return is employed
the lead to one side of the speech coil on
the distant speaker should be connccted
to the nearest earth point. An earth wire
must then be attached to one of the
terminals on the rear of the Master Unit
which are shown connected together in the
wiring diagram.

In use, the user of the Master Unit
simply pushes the change-over switch down
to a horizontal position and turns the
5-point switch to the number corresponding

et et ]

View of the
chassis of the Room-to-

m  Communicator.

I

XMAS TELEVISION PROGRAMMES §

which open on December 20th, will, it

18 hoped, be repxesentative of the best
wet radiated from Alevandra Palace. The
scason begins with a display of Christmas
toys in the afternoon and'evening programmes
on December 20th. ‘‘ The Ghost Train,”
Arnold Ridley's thriller, will be performed
on the same afternoon.

The afternoon programme on December
21at will include a star production of
* Hundred Per Cent. Broadway,” Cecil
Madden’s all-American cabaret show
with David Burns and the Merriell
Abbolt Girls from the Dorchester.
Arthur Marshall, the ** school-mis-
tress > broadcasting slar, will make
his television début in the afternoon
on Decem}b)e.r 2?’7111, and the ** Piclure

THE Christmas lelevision programmes,

age programmes  on
that day will have a special
Chrigimas flavour.

“ Hansel and Gretel,” IHumperdinck's
Jairy-tale opera, will be televised in the
erening programme on lecember 23rd, and
the leading parts will be taken by children
acling in_mime with -vocal accompaniment
** offstage.”” The B.B.C’. Television Orches-
tra, conduded by Hyam Greenbaum, will be
specially augmented for the occasion. On
Christmas Eve, Jack Puyne and his Band will
appear in bolth the afternoon and evening
shoucs.

A Christmas edition of * Coffee Stall > will
be telerised in a snowslorm on the same
afternoon.

Christmas Day

Christmas Day programmes will open with
a short address by the Rev. Pat McQOormick.
Viewers will then be taken into Alexandra
Park for a football match between the Alexan-
dra Palace Football Club and a Welsh team.
On Christmas evening Harry Pringle will

and wishes to hear a reply,
the right-hand switch is
depressed, and held in
position. On this modcl the switch
remains in an “off 7 or *talk
position only, and thus to hear
signals from any of the sub-stations
the lever has to be held. If the
apparatus.isto be used by a business
man who is anxious to eavesdrop
on his various offices, the incon-
venience of holding the switeh
down tolisten may be overcome by changing
round the wiring to the two bridged pairs
of contacts on the switch, in whieh case the
normal central position will be *‘ Listen >
and it will have to be depressed to talk.
11, in the case of any special announcement,
it is desired to talk toall five sub-stations at
once, this may be done by bridging all of
the five terminals at the rear by means
of a picce of bare wire.

tnlroduce a Muaic Hall Cavileade with old-
time artists.  The studio will be decked out
«s an Edwardiun music hall and an audience
will he present. On Boxing Day Reginald
Amith hopes to present a lelevision panto-
neeme.

Mr. Gillie Polter will be among the stars
making solo appearances in the Christmas
programmes.  He will be seen in the evening
programme on December 20th and again in
the afternoon programme on Christmas Day.
Nont, the clown, and his pariner, who visiled
Alexandra Palace in the early days of
television, will make a joyful re-appearance
in the afternoon programme on r
23rd. 1t is hoped that Lydia Lopokova, the
celebrated  ballerina, will appear in the
different réle of story-teller on December 23rd,
recounting the adventures of IMtle Red Shoes
1 the a. programme. In the evening
programme on the same day, Marcel
Boulestin, the cookery expert, will | explain
how wine should be served. Iréne Prador,
the Vienncse soubrelte, who is one of ihe first
slars created by lelevision, will sing German,
French and English songs in the eveming
programme on. December 24th, and again on
Christmas night. On Christmas Eve, Nicho-
lus Bentley will draw cartoons.



344 PRACTICAL AND AMATEUR WIRELESS | December 4th, 1937

TUNGSRAM

VALVES

specified for the Practical Wireless ‘ Rapide Straight 3”

In the spcciﬁcations of the PracticAL WIRELESS The selection of these valves by Practicar WIRELESS
“Rapide Straight 3,” given in this issue, are included is a striking testimonial to Tungsram’s reputation
two Tungsram L.D. 210 valves, and one L.P. 220. for quality and reliability. ‘They are only two of the ex-

The former are battery detector valves and the latter a ceptional ‘range of Tungsram valves, which inclades both
low consumption power valve. British and American types, pin and octal bases.

TUNGSRAM

e o Barium VALVES
“THE VALVE WITH THE NAME BEHIND IT!”

IHE TUXGSRAM ELECTRIC LAXP WORKS (GREAT BRITAIX) tTD., 82, THEOBA'LDS ROAD, LONDON, ‘PHOXE: HOLBORN 3503,
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Here are the Biggest and ™
Best Christmas Maga- | SIXPENCE

il zines you can buy— |
%, packed with Tip-Top | |
| Christmas Reladmg
| Stories and articles by
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cally every page. - 22

+ + +

0
ot
s
()]
-]
=
.-

’,UJ
R
I
2

1D D D (D G LD G | M S | | G FEEED ) D R (I P - S ( G

Capture the Spirit |
of Christmas with¥
these Special

Christmas

\ Numbers.

! \ + + +
\ D.
\j W 90»1

E\"; OF all Newsagents
—=i| end Bookstalls.

George Newnes, Ltd



December 4th, 1937

Building th
Straight 3

An Easy-to-Build Detector-Two-L.F. Receiver which
is Especially Suitable for the Beginner. The Performance
is Extremely Cood Despite the Moderate Cost

By FRANK PRESTON

6

HE so-called * straight three,” by
which is generally meant a de-
tector valve followed by two low.

frequency stages, is apparently as popular
as ever with honie constructors. The
first complete receiver that 1 described
in these pages was of this general type
and proved to be very satisfactory. This
time I am going to deal with a simpler
type of set, but ncvertheless one that is
particularly efficient. It is not supposed
to have any revolutionary features; there
i3 no claim that it will receive many
hundreds of stations; but it is a com-
pletely sound job that can be built and
operated successfully by the newest con-
structor.

Metallised Baseboard

In order to simplify construction to the
greatest possible extent, | have used a flat
baseboard, as you can see from the accom-
panying illustrations. That is not a retro-
rade step, because the components have
been carefully chosen to suit this form of
construction. By having a flat baseboard,
wiring is simplified, especially for the bogm-

ner who has to follow cvery yire on_the-

wiring plan and strike it through as it is
fitted into the set. Further, to enhance
simplicity of construction, the baseboard
used is fairly large. This makes the com-
plete assembly less compact than it might
have been, but at the same time it leaves
more room for the wiring and leaves all
terminals accessible.

When the receiver was first decided on

PRACTICAL AND AMATEUR WIRELESS

e

This thiee-quarler front
view of the ** Rapide "
Straight Three shows

the simple layout of components.

it was considered important that cost
should be kept down to reasonable limits,
but that there should be no ** cutting ’ of
components.  As a result, the complete
kit of specitied parts, excluswe of valves,
batteries and speaker, costs well under 50s.
In spite of the low initial cost, every com-
ponent is of thoroughly sound design and
eonstruction, and every item in the list
can be relied upon to give trouble-frce
service.

Circuit Details

The two-range screened coil is of
modern design, with separate aerial, grid
and reaction windings.  Additionally, the
aerial winding is tapped so that a portion

AAAAA
VWY

250000 R2

[}
000s MAY

28,000 N

/q'*l.r“

y, N

Theoretical circuit diagram of the *' Rapide "

er -
———————>G8+
—_—G a2
AGB-,

Straight Three.

can be short-circuited to ensure maximum

cffiiecncy on the medium-wave band.
This inexpensive coil provides a very satis-
factory degree of selectivity withont
efficiency being sacrificed to any noticeable
extent. A differential reaction condenser
is used to ensure smooth reaction control
in_conjunction with the detector valve.

Resistance-capacity coupling is used
between the detector and the first L.F.
valve, and the detector anode circuit is
decoupled. The second valve is designated
L.D.210, and it makes a very good low-
frequency amplifier, as well as being an
cfficient detector. It gives slightly more
amplification than does the average L.F.
tvpe of valve, and it has a low anode
current  consumption. The latter is
important, not only because it reduces
running costs, but because it permits the
cffective use of a small and inexpensive
L.F. transformer. As the anode current
requirement of the L.D.210 is well under
2 mA at 120 volts and appropriate grid
bias, therc is no danger of the transformer
primary winding being overloaded or of
the iron core being saturated. This means
absence of distortion in the L.F. coupling
cirenit.

For the last valve an 1..P.220 is specified.
This is a small-power valve with a fair
handling capacity, able to do justice to the
full output from the first L.F. stage. It
can be operated with 120 volts H.T. and
6 to 7} volts grid bias to pass only about
5 mA high-tension current. In con-
scquence, the total H.T. current drain’can
be kept down to between 7 and 8 mA, so
1hat the least expensive dry battery will
have a reasonably long life. It is true that
rather greater output can be obtained,
particularly from the local stations, hy
using a rather lower G.B. voltage on the
output valve, but if that is done a double-
capacity type of H.T. battery is to be
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preferred In fact, a large-capacity battery

4 alwnvs an cconomy n the end, eimee Wiring Diagram of the Raplde ” Straight Three

it gives considerably longer usecful service.
N
Lf |

It will be seen from the circuit that :
fuse is included in the H.T. negative lead
to safeguard the valve filaments in case of
wrong battery or wiring connections.
As the fuse costs only a few pence, the
security which it affords merits the small
cost.

Component Specxﬁcatlon

So much for the main circuit details.
A list of components is given below,
and it is strongly advised that this be
tfollowed closely. You might feel inclined
to buy a cheaper condenser drive, but by
80 domg you would sacrifice a good deal
of easc in operation and simplicity of con-
struction. Besides, you would probably
have to forgo the benefits of the station-
calibrated scale, which is sufficiently
accurate to simplify very considerably the
choice of transmissions. The two quick- —
make-break switches specified have solder- e
tag cormections, but similar switches with A
terminals can be obtained if there is any 3
objection to soldering. Thus, the $.80T e N
could be replaced by the S.80, which costs *
3d. more. and the S.123 could be replaced B © & -000sKd ‘
by the S.88, which costs 3s. as against .
& . » TO SOLOERNG [ 4 METALLISING
2s. 6d. 7RG UNDER g cyr anay

CONDENSER O O =
N a3

Cs
-000/5mid,

2

Q)

Order of Mounting Components A
The arrangement of the components on v
the baseboard is clearly shown on the right y
which is the wiring plan It is best to )
duplicate the layout since the ‘‘key” &
components have been placed in such N
positions that short and very direct & E3 600 o3 &
connections can easily be made ; this is c+ sHn )
in the interests of efficiency. For example, oD /
the coil is close to the wave-change switch, >
tuning condenscr, reaction condenser and @2 |\
arid terminal of the first valveholder. ©
In the same way. the H.F. choke is close to )
the anode terminal of the detector valve- o OOO ® NG P I
0

© 7501 © J©

e ©
O
<
o
X
=
+
O,
LM

HFC.

o

holder, while the L.F. transformer is
between the second and third valveholders.
Despite the simplicity of layout, it is wise
to follow a systematic method in mounting
the various parts. First place them all in
the approximate positions indicated in
the plan. Faint pencil lines can then be
drawn round them if *‘ Metaplex ’’ is used
for the bascboard; if vou prefer to use
aluminium-covered l)l_v-board—which gives A
a rl(\\ther mlt))re pm(flessionl:)\l finish—the N
marking can be carried out by pressing the I
point of a scriber through the mounting- l?g:L}@
screw holes.  An alternative suggestion is

made cencerning the baseboard material r; _j LF

because the aluminium-covered material is
not quite as easy todeal with, due to the fact
that holes must be made through the alumin-
ium covering with a drill before the screws
can be inserted. When usingthe ¢ Metaplex ™ i overemrieminomasmemtmemm s e e e e S )

i
oy . i 1
it is sufficient to make small * starting” LIST OF COMPONENTS—- “RAPIDE” STRAIGHT THREE i
holes with a bLradawl. 1 Metallised baseboard, 10in. by 9in.—Peto-Scott g
. nigen’’ coil—Wearite .. 3
Safety Precaution 1 .0005-mfd. baseboard mounting condensex—Pohr No ) goxs t
A square of metallising or aluminium }%%’6‘;;“:&“’:"“’;":.’:: s‘l“;:fn':’“:"‘”'}i""“vp h""’°"”"'
1a lenser—. ar e o
must he cut away beneath the br“d(c’t earry- 3 baseboard mounting valveholders—W'.B. rigid v
ing the reaction condenser, the spindle of 1 H.F. choke—British Television Supplies : type 600 . .
which is connected to the moving vanes ;1 31 L.F-transformer—British Teleyision Supplics
m ra els—bre .o
and the detector anode. 1 On-off switch—Bulgin $.80.T
Before any components are mounted, : 1 Double-pole on-off switch—Bulgin S.123

the drive should be fit to th i 4 Fixed resistors—2 meg.; .25 meg : and two 25,000 ohm, —Dubilier 1 wart
and .a short lenet ‘fj t’:;;] c(()\ntn:cgl?lr:zdc\l:?ﬁg 3 Fixed tubular condensers—.0002 mfd. ; .005 mfd. (type 300), and 5 mfd (l)pe 250)—'1' (e] C

&\IN-GO—--W&N-O&NNWO\A\!-‘?
cooosBnocooazanccanca™

5 2 Terminal mounts—Belling-Lee .. 4o ot O
should be attached to the soldering tag 4 '&5rmma|s markediA [-:HLTS ng — —Béllmg lae .o .. N
that comes on tle underside when the 3 Wander plugs marked s S Tessy B.-1. G.B.—2 —Be“““ L‘-" SR
component. is erewed down~—this tag Is | § htoot boger O mA M e LT
not accessible after the condenser has been Connecting wire, screws, flex, etc. .. X
fixed in place. It is best to solder the wire, 2 l‘_-ggg m':“”“:'l‘.’ ""’"—T““"’“"‘ e
but it can be attached by hooking it through valvem ungsam 1 120'volt H.T. battery—Drydex
the hole in the tag and nipping up the loop 1 9-volt G.B. battery~Drydex i
with a pair of pliers. 1 2-volt accumulator—Exide g

—— - — — e i

To be continned.) aveae aeas s
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BARGAINS that ARE Bargains

Peto-Scott’s 20 years’ trading is
your guarantee of satisfaction!

= 6-valve All-Wave —
A.C. SUPERHET

List Value :
£9:0:0

£7:19:6

Cash or C.0.D., or
17 6 down and 11
wonthly payents
14 6. 4 wavebands :
10-21,20-34,200-356,
902,000  netres.
6 octal base ralves
1oL E. Nelector., radio fresuency lluupl'mer. e

iruale-hexode  frequency  chapger, bandjsias 11/6
DOWN

Ml--n. lised tri-unit conatruction.

1.F. tran<former, 1.F, ampiitier, double-diode-

tricede, phase reversing, output power pentode.
With 6 British valves, knobs amd escntcheon.

For AA%. Malne 200:250 volts, 40 S0 cyeles.

—9-Valve ALL-WAVE/A.C.
SUPERHET CHASSIS
List Value
£15:19:6

OUR PRICE
£11:19:6

Cagh or C.O.D,, or 27 8
svwn fand 11 wouthly
Payinents of 21 3.

wavebands:  10-21

200-350, M-

metres. Ratjon-
alis2 ] tri-nnit construction ”» : vulves
pre-tLEF.celoetor, radio frequeney - triode- /
heiode frequenry changer, 2 Ampliticr.
buplpass transformer couple | t ihle-diode-

Ve il rectification, antunutic volume DOWN
m 4 nnd low frequenty amplhn ulnn fold

reverviny vaise e AW 3
Y .'n sudio output.  With b nmm. valves, kpobs und
For ACo \lains I voits, $0/80 cyeles.

-EXGEPTIONAL XMAS OFFER-
BARCGAIN ALL-WAVE 5247 8.6.3

BAND
LIST PRICE OUR
58 : 15

e £6:19:6

14-31,
200-550,

power peutodes

28-82,
2,100

@ 51 and 100-1
Slow -motion Drive
Full vision Dial
Beantitul Walunt
Veneered Cabinet il-
lnstrated,

'l'hl.c Peto-Beott all-
1 techaolcal

mov lng'
il apeaker, (‘umplete with 3 British valves
inet less hatteries.
Liat Price £8 150, Bargain £6/19'8 or 5/- down
d 18 wonthly payments of 8 9,

ONLY A FEW AVAILABLE

—RMAZING BARGAIN—,

BROADCAST 5.6.3 CHASSIS
Sircrecn, Iawalvers

LIST VALUE g£2:2:0

OUR /
PRICE -
CASH DR €.0.D.

® 5063 Circuit.
Screened coils.
@ Wavelength  dia).
200-2,100 metrey,
@Wide choice British
and Foreign stations.

DCRASSIS and
VALVES as_described
and illustrated above but less
speaker.  List. value £4 4 0. Barpam 39/8 or 2/6
duswen and 11 moniAly paywests of 3
CBASSIS, VALVES and SPEAKER, an |lnstm(ed
above, including lplcndld P.M. Moving-Coll
Rpeaher. List valve £5,7 6. Hargain 55/- or §/=
doscw grd 11 manthly pavnients ¢

Peto-Seott-—for REAL XMAS BARGAINS

D-XMASTER

{3 1 ASH or
KIT A" o £3:1520 o T/m due
Comprises complete kit of specitied parts, ready drilled plymax
chasele apd inluding all necessary merewr. connecting wire and
flex, but less valves.  Cash or C.O.D. 23150 or T4~ down cnd
11 wionthly puagsents of 7 -.

1f 82t of apeeified ralves required add £1/2/9 1o Kit
VALVES & o ot snd saen rasmint
KITBITS ordlau value over &1 sent post charges

e

1 B.T.S. L.\ Tiansfsruer .. G - 48
1 Peto-deatt l'hnuu l h :uu rnd) “driltd N - 66
1 \llllt‘v ey t Type B.P.114 o .. 138
1 J.B. Z-zunz u'udru-ehllar Type - e .. 12-
1 J.B. Hluw-motlen Drive No. 2134 59

RAPIDE STRAIGHT 3

KIT “A” S4E% £2:0:6 o 4/ oo
Comp isrq complete kit of puts ae speeifie? with \Jc(apln
hase'ward and includes all necesrary acrews, wire flex, ete.. lut
I2eq valves.  Cvah or CO.D.  £29.6 or 4,8 dewn and 11
stanthly paymcute of 4 8,

1f sct of apecified ralces prquired add 12,3 to Kit

VALVES  Pricear1)2 10 deposit and such sonthly payment.
KlTBlTs 01 l rs value over £1 :ni post charges
1 B.TA Trpe c/m Rcu-tlon Choke 3 - - 26
1 B.T.X Type L.T. 143 L.F. Tr-mlormr . .. 48
1 Pelo"folt Metaplex Baseboard W - 1.8
1 Polar No. 5 condenser and V.P. drive .. o 1.

-XMAS BARGAIN KITS-

ALL-WAVE
BATTERY
8.G.3 KIT

Waerranges 14231 12462,
S-0G 1, D00-2100 mictres
Ithustrated on the left
in the assciuble] Dot
Heott  All-Wave =
Kit.  Efficiencr, econ-
wy apd elmplicity off
conatructiou and oyerse
tion are the keyputes of
this modern te-the-minute clrcuit.

o Lma"cn Pon‘{gg £3:3:0 or5-down
S.W. ADAPTOR CONVERTER KIT

”’"h'i}”i” .83& £1:8:0 or26down

4 DOl.'!BLE 2 "US;CORT -WAVE KIT
LIST PRICL O

£4,5/4 PRIC B£2 19 6 or 56 down
1.VALVE ALL-WAVE KIT

INT PRICE
Lxlzlolllto‘U Pmcl: £1 9 6 or 2 6 down

BATTERY STRAIGHT 3 ALL-WAVE KIT

ST PRICE R
”4:‘!312][(;‘1“ POR‘{CE £2 5 0 or 4°- down

All the above mentioned Kit Prices are less valyes
and are fully described in the Peto-Scott Radio and
Television Cataloguce sent FREE on requcsl.

—A MERRY XMAS—

is yours with this ‘amazing new Peto-Scott

HOME BROADCASTER

GET OVEB YOUR * MIKE-FRIGHT ! Croon to your heart's

S produce at witl the Family Ghost . . . ‘make THIS
YEAR S PARTY the MERRIEST YET! Attach the Peto-
~eott " Howe Broadeaster ” to the pick-up sockets of your
evisting peceiver, whether hattery or A.C., and your own brosd-
wting station {s in-tantty remly to smplify the individual
Torts with that professiens] touch to which we are all arcus-
tomed.  Everyone hears everything
with the aid of the Peto-8cott Home
Broa-jcaster. Running costs are nll
and you've nothing more to buy.
Supphed to you ahsolutely
couplete  and  ready  for
immeidiate use. 2,8 down
lud 9 montAly  paymients

CASH z|/-

C. O D.
2/6 down and 9
mnmlh/ly payments

o

PETO-SCOTT CROONERS AND DANCE BAND QUTFIT
Tuatonr of professional crooners, dance baude. solaista, clune
ints, and aunuowecments of wll Liwde. Flis bigh grade

it teproduces speech and music with perfect clarity and is

clearly audible up to 300 fect,

This warvellois outnt comprises Peto-Scott professional type

transverse (uirent microphone and tiansforner, 7-watt AL,

Mains High Fidelity Amplitier. Peto-Reott igh Fidelit; movinz-

I speaker, braided microphone lead, and cable for loud-

speaker extension (send for leaflet 1¥/n]).

CASH OR C.0.).  Carriage Paid 2510, or £1 duwn and 11

rasnthly  payments of 18§:9.

1938 STENTORIAN SPEAKERS

Model 388, Cash or C.0.D., Carr. Pd., £2 20,
ur 2,6 Jowp and 11 monthiy paytucnts of 4/-.
Model 387, Cath or C.O.D.,
Carriaze Paid, 21126, or 28
down and 11 mouthly paywents
of 3-. DOW N

ORDER NOW FOR
XMAS DELIVERY

~STRAIGHT 3 CHASSIS_

LIST PRICE 45 BARGAIN
I 29/6

CIRCUIT COMPRISES

detector  reaction,  followed
by R.C.C. agd triode super-
power output stage. Metsl
chasnis. Rlow motjon
tuning. Dial  ecalibrated
defrees.  2130-2,000 nietres.
Low H.T. econsunption.
wpicte with 3 Britich
valves, all knobs and
csuticheon. Cash price
29,6 or 26 down and

11 meonthly

payluents of 2°9.

h
COMPLETE RECEIVER 277
in horfzontal consulette cabinet, camplete with
valves and movink-coil spenker. iess batteries.
List Price £4,19 6, Bargain. £2,2 0 Cash or +.0.D.
r 26 down ami 11 ionthly paynents of 43. A

—H.T. for 1d. a Week !—
Peto-Scott H.T. ELIMINATORS

Cost only a penny a week to run!
Model A.C.12 Eliminator, S8uit-
P le fur seta uyer:(‘un( on an
output «f up to 12 mA. AL
24y 250-v., 40 1680 cycles. Output
2 v. 8t lx m A 4 tappinus
w-v. and 120.v
CuhotCO.D. Carr. Pd. 30/_

Qr 28 d-vm and 10 monthly
paviments of 3 -, Model MA 10,30 Elbuiuator and TRICKLE
C’llsAeRHhR 22 19,6, or 5/- down aud 11 ruonthly paymerta
o
Model A.C25. Suitable for Q.P.P. an! Class B operation ou
putputs up to 25 m A. W.T. Ta aze, Negpeen Detector and
Power Output 23 1 A at 130y, For A.C. Matns 200 250 volte.
@) 100 cyeles. Incorporatea Westiughouse Rectifier.

Cash or 0.0.D. Carriage Paid £2:9:6
Or 5 - down and 10 meut hly puyrentssf X
Peto-Scott TRICKLE CHARGER for =-voit accumulator at
§ wmp.  Metal rectitier. Alr-cocled tronstorwsers.  AC
mains 200240 sults, 10,100 cyeles.

10/-.

Cash or €.0.D,
—ASTOUNDING XMAS BARGAIN-
4-VALVE A.C. ALL-WAVE
2\ CHASSIS

3  WAVEBANDS
18-52,  200-550,
960- 2 100 metres

Band-pass tun.
ing;  Full-vision

Hluminated  dfal
(stations amd  wave-
fengzths) ; Slow.wmotion
WITH drive; Rotary low
% BRITISH capacity switeh.
VALVE

T e £7:15:0 995 £4:19:6

BRIEF SPRCIFICATION: 4 British
valves, variable-mu H.F. Pentode, Secreened
Grid Detector, Hizh Kficiency Output Pento:le
and Reetifying \nhe« Steel Chassiv, Nensitivity
and Volume Control, 3 Watts undistorted output,
Gramoplione Pick-up Sockets.  For A.C. Mains
only, 200-250 volts, 40 100 cyveles. CANH OR
C. 0 D CARRIAGE PAID, £4/1¢2 6, or 7/6 down
and 12 monthly pavments of 8 6.

Or with High Fidelity 2.500 ohms Eneraised Mov-
inz-Coil Speaker, £5/196 or 7'6 down and 12
monthly payments of 10,4.

POST THIS COUPON NOWS

"

»

PETO-SCOTT CO. LTD., 77 (Pr.W.14), City Road, Londcn, :
E.Cl.  (Clissold 95756-7). or 62 (Pr.W.14), Hl‘h Holborn, »
London, W.CL (Holborn 324m). ]
Please send we, .. ....... ..for which §
1 enclose £ ? $ (uh H l’ uapm't .
Please send aleo the Peio-Scott Radio and Televisiog Cat- ¥
alogne and the Pilot ¢ Short-Wave Experimenter.”’ deséribing :
9 new PILOT Short Wave Kits, 1 enciose 2d. (stamps) lo cover |
postage, »
NAME o0 \uannnn D00 00 R e ST :
»

ADDEBAS «uweovisacmesmesosesassamees sl epdemea |
t

................ . EST. 1819 1
3 nust de crossed uml curreney registered. H
e e e .- —————— -1
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] RADIO CLUB REPORTS | i

(See also page 358 for further ClubReports.)

PROPOSED CLUS FOR PORT IS3AAC

ll is proposed to form i Kadio Club at Port lasar,
Cornwall, ant any readers residing in the district

and who are intere=ted it the idea, sre invited to o N

in tonch with Mr. 4. W. Bowe, G0 Aliny Place, Tort

1saac, Corunwall,

NEWCASTLE RADIO SOCIETY
HE wbove Radio Clul: w s formed on April 134
1037, to turther the seicim e of vidio, to inere e
1the l\nm\k-d"f of tembers, to cover all aspects ot
Radio Theary and Consteaction. and to make wirefess
coustruction sud listeniog more interesting, as wetl as
instruetirve.
The neweamer 1o Ralie mll be given tuitinn in
while the experienced
. and the advance-

constritetional warh ol thee
members ! jlencire in te

e e -t J

werh of thew-eives through the facilitics of this
ety
Dreninestrations, lectures, visits to places of interest
are included in the progeamme, and instruction iv
un rar eende is viven in the tinal balt-hour ol every
e ctane. One of the aims of this clul s to bive o
tracamitter instatled, balt by the members as funds

allon

Competitions amd coapperation with other clubs
flirouzhont the conntry are otler ftems to adid ¢
gartubers” interest,  The beadquarter< have ample
accomtadation,

The present crdrmnee fee ix 14, and the weekly
gtdswrription, Gl—until s tfieient membershave etroted
to redie the-e tees ctabling the club to be selt-
supportine.

3’9

YOU can buy a British Made
Super - sensitive, Non - micro-
phonic HIVAC Detector valve.

This simple replacement

will add enormously 1o

the performance of your
setl.

There is also a Complete
range of HIVAC Battery,
Mains, Special Short-
wave, and " Midget”
valves, ALL highly
recommended by the
leading technical experts.
HIVAC give you High
Quality at low Price.

Just send us a Postcard with
" CHART N ' written on it and
full details will be sent you.

IVA

THE SCIENTIFIC
VALVE

BRITISH — MADE

HIGH VACUUM VALVE CO, LD,

F. J. CAMM

SPECIFIES B
FOR HIS
[ L34
D—XMASTER
SEF DETAILS IN THIS
ISSUE.

11-117, FARRINGDON ROAD, LONDON, EC1.

) December 4th, 1937

SHEFFIELD SHORT-WAVE CLUB
HE above club hias beén rehoused in new premises
in Ebenezer St., Shalesmoor.  dectings are hebd
every Wednesday at & g, sl special meetings for
claseq, ete., will be held on other nights,  Various
picees nfam-arnmsnre Leing ~et ups fur u- ¢ of the mem-
Lers, including oscillators, receivers, iesistatce and
rnp:u'lt,\' bridges, cte. wd very shor’ly an artificial
aerial transmitter will be instulled.

Morse classe« are lickl regularly now. a< well a3
clasaes for becinners. and fur set buihitng  We shalt
be tlad to see any readers of I'ACTICAL AND hu'rvmt
WILFLF~S at the mectings, and any hxrﬂur details
can be obtained from the Hon, Sec. I, Toali
S20 Moor~yde Asenue, Shetlield, to bulN‘rlxrtluxu
are JUs. por dear, payable guarterly

- D ] DD . - - v

! PARTY LIGHTS

¢ N -

o e o e G G D D eI W

O\l'-\\l “ Party Light<” and Christmas

Tree outfits can be used very (ffec-
tively for adding to the! Christmas atmo-
sphere.

These  *“ Party  Lizhtzs”  with their
colonred shades representing English nur-
sery rhymes are certain to be in wide
demand.  They are non-inflammable. and
translucent. and are supplicd in assorted
colours, complete with twelve 19-volt 3-watt
cone type Osram lamps. onc spare. sub-
stantial flex (braided in three colours to
match the bakelite lampholders) complete
with adaptor for attaching to lampholder.

The popular Osram Christmas Tree
Outlits conmstmg of twelve 19-volt 3-watt
lataps in assorted colours, and the small
illuminated Christmas Trees for use as table
centres provide an ideal decorative setting
for *Yulctide festivities.  An illuminated
cakestand is an attractive addition to the
Osram range. It can be used alternatively
as a cakestand or a hanging centre light.

There are also outfits suitable for shop-
windows, hotel bars. ballrooms, restaurants,
cinemas. and scores of othersituations where
fight and colour contribute materially in
ercating a cheerful atmosphere—a range of
decorative lighting material which should
certainly warrant a comprehensive display
from now until Christmas. and indeed until
well into the New Year.

A RADIO ROBOT
(Continued from page 337)

in Fig. 5. The platc and H.T.+ terminals
go to the relay, and the grid and filament
to the recondary of an ordinary intervalve
..F. transformer in the usual way.

A lead from the primary of the trans-
former is plugged in to the loudspeaker
output terminals of a wireless recciving
set (a portable receiver makes the whole
assembly entirely independent of connecting
wires to the mains, ctc.) and it is now only
necessary to tunc in to a broadeast of
speech or song When the Talking Robot
will tell you all he hears! A microphone
connected to the pick-up terminals of the
wireless set will enable you to talk through
the figure so that, with a friend. you might
give a most entertaining dialogue !

The figure may be completed with an
overcoat and hat (Fig. 4) or in almust
any way the constructor fancies. My own
maodel sits op a chair the portable receiver
beine arranged underneath (Fig. 1) so that
there shall be no interaction between the
relay circuits and the aerial of the set.
Condensers €1 and (2 have meluded
for this reason, but. of conrse, there is
still a little interference, which can only
be entirely eliminated through the use of
separate wireless sets for the sound, and for
the operation of the figure—the latter sct
having the loudspeaker switched off.
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USING EXTENSION SPEAKERS

Instructions for Wiring Extension Speakers, with Details of the Precautions to be Taken,
and the Best Methods of Controlling

T is often desirable. cspecially during
the Christmas holiday period, to have
wireless in more than onec room. This

can be done by having more than one set,
of course, but a much chcaper way is to
install extension speakers.

Commercial Receivers

Most of the medern commercial sets are
fitted with extension speaker sockets, and
therefore it is only nccessary to plug the
extention speaker leads into these sockets.
Care must be taken to choose the correct
type of speaker, however. if best results
are to be obtained. In some receivers the
extension sockets arc connected to the
speech coil of the internal speaker, whereas
in others connection is made to the primary
of the internal speaker transformer. When
connection i3 made to the specch coil the
cxtension speaker must be of the low
impedance type, or a step-up transformer
must be connected between the extension

Fig. 1.—This W.B. loudspeaker has a special
matching device and is ideal for an extension model,

sockets and the extension leads if the
extension speaker is of the high-impedance
type—the normal type of speaker trans.
former may be used with the secondary
winding connected to the extension sockets.
If an ohmmeter is availablo it can easily
be decided whether a low-impedance speaker
should be used, as the difference in the
resistance measured across the cxtension
sockets is unmistakable. When the sockets
are joined to the speech coil the resistance
will be between two and fifteen ohins
approximately, but if thcy are joined to
the primary of the internal speaker trans-
former a resistance of betwecen 200 and
500 ohms approximately should be
registered.

Special Extension Speakers

There are special extension speakers
obtainable which are designed to match
any type of set and are fitted with a switch
for high or low-impedance matching. If

one of these is used it is only necessary to
adjust the controlling switches until best
results are obtained. If a special speaker
of this type is not readily available the

Fig. 2.—=Extension speakers are obtainable in
various lypes of cabinet to harmonise with room
Jurnishings.

ordinary type of moving-coil permancnt
magnet speaker can be wired to suit high
or low-impedance sockets. If low-impe-
dance (speech coil connection) sockets are
fitted they must be connected direct to

TOAHNT. +

SoUTPUT VALVE

Fig. 3—A plug and jack method of connection will facilitate changes

in speakers.

the specch coil tags on the cxtension
speaker; if these tags cannot be traced
an ordinary speaker transforiner may be
interposed between the sockets and the
extension leads, as mentioned above.
When high-impedance sockets are fitted,
direct connection is made to the extension

70 HT+

PLUG

SPEAKER g

Volume

speaker transformer terminals. It should
be realised that if the old type conec speaker
is used it is essential to use a matching
transformer if low impedance sockets are
fitted. This type of spcaker will, however,
give quite satisfactory results with direct
connection in most cases where high-
impedance gockets are fitted.

Fig. 5—It is always desirable to uss an output
filter circuit for extersion speakers.

Home-constructed Sets
In home-constructed receivers extension
speaker sockets are not gencrally fitted,
and, therefore, if an extension is to be
installed great care must be taken to wire
this correctly. The safest .method is to
connect one terminal of a 2 mfd. condenser
to the anode of the output valve, the
other terminal of the condenser to one of
the extension speaker leads, and the other
extension lead to H.T.—. With this
method of connection
direct current will not flow
through the extension
lecads, leakage and the
possibility of a shock being
v thercfore avoided. A
simpler method is to con-
ncet the extension leads
to the L.S. sockets, either
direct or via 2 mfd.
condensers—by connecting
a condenser in each lead
leakage and shock are
again avoided.

Special Output Stages

When a special type of
output stage is used care
must be taken to wire
the cxtension leads
correctly. In the case of push- pull,
Class B, and Q.P.P. output stages
the method of connection is the same.
The internal speaker fitted to sets of this
type has three tcrminal connections, two
to the valve anodes, and one to H.T.+.

The extension speaker leads should bo
(Continued on next page)

Y
WALL JACKS

4\ TO SPEAKER

Fig. 4—Wall sockets may be used for listening af different points as shown here.
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(Continued from previous pege)
connected to the two valve-anode terminals,
either direct or via 2 mfd. condensers. 1t
is not necessary for the extension speaker
to be of a special push-pull type. If two
valves are connceted in parallel in the

output stage the normal method of connee-.

tion outlined above for a single valve should
be used.

Switching

Some readers will probahly wish tosilence
the internal speaker when this is not
requircd. The best method of doing so is
by means of a switch connected in the
speech coil circnit of the set speaker. If
it is only desired to silence one speaker, a
two-point switch will be suitable, but by
using a three-point change-over type, one
or other of the two speakers may be
brought into use at will. The switch could

 PRACTICAL AND AMATEUR WIRELESS
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the normal type of switch
the anode circuit of the
output valve would be

momentarily open during

the switching process, and
this could possibly cause

be connected in the anode circuit of the

output vailve but this method of connection
is_ not recommended unless a special type

of switch, such as the Clix, is used. With

for the D—XMIASTER
USE

AS USUAL!

BP 114 2-Cang Coil Unit and

BP 2|
——=NEW

NICLET Transformer

PUSH PULL TRANSFORMERS

DP 49. Parallel Feed Input. Ratio | : 4, 12/6.
DP 46. Output. Ratios20: 1 and 40: I, 18/-.

DP 47. Output.

25 : 1 and 50 : I, 18/-

DP 48. Output. 34 : [ and 68 : I, 18-

FREE GIRGUIT DIAGRAMS

POST COUPON BELOW TO

Varle

(OLIVER PELL CONTROL, LTD.),

Cambridge Place, Burrage Road,
Woolwich, S.E.18.

Please send me Free Circuit Diagrams of Push Pull Amplifiers.
[N GITIC T Boatoacoaonoe
AdAress.......ccoovvieiiiioeiniineinnenans

Fig. 6.—Two standard types of
plug which are ideal for speaker

conneclion.

damagc to the valve.

Controlling Volume
For smoothest control of
volume it is also advisable
to use the speech coil cireuit
in preference to the trans-
foriner primary circuit. A
variable  resistance  of
approximately 100 ohms is
suitable for most speakers.
This should be counected
inseries with the speech coil of the speaker
to be controlled, and may be fitted with an
off position if it is desired to silence this
speaker. Control of volume can also be
effected by connecting a control having a
resistance of approximately 50,000 ohms
in series with, or across, the extension
speaker transformer primary winding, but
it is generally found that the speech coil
method of connection gives better results.

A TELEVISION CATCH-PHRASE

No less a person than Sir Noel Ashbridge
thought it fit to draw attention to the
catch-phrase that people were not buying
television receivers now because of the
possibility of them becoming obsolete in &
few months. He quite wisely pointed out
during the course of an address to the
Aldwyeh Club on Armistice Day that no
invention could proceed at that enormous
rate. If there is any alteration of picture
definition standard, present-day sets can
be quite readily and simply adapted to
meet the case at a small cost. The im-
provements that are needed are not those
linked up with receivers, but with the
transmission side, primarily on the extension
of thefhours of television broadcasting, and
the ability of the provinces to have services.
of their own. As Sir Noel said, this last-
named itein would be met most economically
by signal distribution through the Post
Office co-axial cables, linking London with
the more inportant cities. How soon the
first of these provincial stations will be
put into regular service is still a matter
for conjecture, owing to financial reasons,
but no doubt early in the New Year, when
the Tclevision Advisory Committee have
reported, definite plans will materialise.

“ THE WIRELESS TRADER YEAR
BOOK,” 1938.

HE new 1938 edition of this handy
reference handbook which has just
been published has been specially revised
and enlarged, at the same time retaining
the standard radio features. The main
dircctories include a Buvers’ Guide,
arranged under some 300 different head-
ings; a directorv of radio wholesalers
indicating R.W.T.A. members; lists of
trade addresses, giving 1,500 entrics, and
including telephone numbers and tele-
graphic addresses, and a separate directory
of Electrical Wholesalers. There are also
detailed specifications of 578 receivers
marketed in 1937-38, by forty-nine different
manufacturers. Data given includes types
of wvalves fitted. wave ranges, output,
intermediate frcquencies, extra speaker
resistances, and prices.

Amongst the other technical matter
included in the Year Book are lists of
mains voltages for nearly 1.200 districts;
and valve referenee tables for about 800
different types and makes.
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Belling-Lee Eliminoise

HE well-known Eliminoise Anti-
interference Acrial is now available
in a special Christmas packing,

consisting of a gilt box with red and green
label, and will form an admirable Christmas
present to anyone who is cxperiencing
difficulty in obtaining signals free from
interference arising from local electrical
apparatus. This kit, complete with 50ft.
of screened cable, and with aerial and
receiver impedance-matching transformers,
costs 53¢, The aerial is of 7/22 enamelied
wire and is 60ft. in length.

Philco-Ford Car Radio

A special 6-valve receiver has been
designed by Philco for use in Ford V8
cars and is now available at 15 gns. It is

| NOTES FROM THE TRADE |

of the two-unit type, for medium-wave
reception only, and the receiver section is
mounted between the steering column and
the dashboard, with the speaker concealed
behind the top of the windscreen. Separate
interference suppressors are stated to be
unnecessary.

Ever-Ready Batteries

Makers ot the Ever-Ready H.T. batteries
announce that in future these are to be
sent out packed in a special type of
corrugated cardboard sleeve to ensure that
they shall be adequately protected from
damage during transit.

The Hushatone

Messrs. R. A. Rothermel announce that
the Hushatone device is now obtainable
from them at 35s. This is-a small piezo-
crystal reproducer, designed for incorpora-
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tion in any desired apparatus so that an
individual listener may follow a progranume
or item without annoying other people in
the room. It may also be used by the
deaf as a bone-conduction hearing aid.
1t weighs only 40z. and is supplied complete
with a 9ft. moulded rubber cable.

Tungsram 6B8G Valve -

‘The makers of this valve wish to remind
set designers that it is of great value in
designing a receiver which will bring in
weak and distant stations on a satisfactory
high volume level, and at the same time
give good quality reproduction from the
local “without overloadtng the output
valve. Ordinary A.V.C. does not permit
of this, but with the 6BS8G it is possible to
employ an A.V.C. controlled L.F. stage
and a leaflet showing the arrangement is
supplied by Messrs. Tungsrani. The valve
is of the 6.3 volt .3 amp. heater type, and
costs 14s,

NIGHTLIGHT ROBBERY
(Continued from page 334)

THE GIRL.—'* Oh, no—really—-""

SCHOLER.—'* There, my dear—just a
little token of esteem for a very, very brave
little girl.””

THE GIRL.—'* Twenty pounds! Oh,
really— **

SCHOLER.—" It is a very small return
for such a great service."’

THE GIRL.—' Thank you very much
indeed. Do you mind if | go now ? **

STEVE.—" Oh, won't you stay to break-
fast, miss ?°* i

SCHOLER.—'* Good-bye, my dear—and
thank you again."’

THE GIRL.—"* Good-bye—and thank you
—ever so much !’ (There is a short
pause.)

SCHOLER.—*' Damnation ! "'

STEVE.—'* Oh, guv'nor—naughty ! '

SHANNON.— " Well, what do you know
about that ? *’

SCHOLER. — ' Ruined — everything
ruined.
ruined in a second.
fool ! "«

STEVE.—* Changeable—that's what you
are! She was a sweet, brave little girl a
minute ago."*

SHANNON.—"" Oh, shut up, Steve!
Here, Fitzey, what about the servants ? "'

SCHOLER.—'* They won't disturb us.
They had some tea when they came in, and
| arranged to dope it for them.”

SHANNON.—"* Why the devil did you
have?to give the girl twenty pounds, any-
wa ”"

SCHOLER.—*' Oh, don't be a fool,
Nickey. | had to pretend that | was grateful
to her. Inany case, it was no good to us."”

SHANNON.—" You mean, dud stuff ? "'

SCHOLER.—"* Yes—some of your very
worst work."’

STEVE.—'* Cruel—that's what | calls it."

SCHOLER.—'* Anyway, here are the
diamonds. We must make a new plan.
(Almost shouts.) Look—Nickey—look !
The diamonds ! '

SHANNON.—‘ Good God!
stuff ! ”*

SCHOLER.—'' The little vixen !’

S'l:!ANNON.—“She's double-crossed
us ! :

STEVE.—'' Lumme—that's what |
nightlight robbery ! '

Fade in *‘ The Teddy Bears’ Picnic.”)
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Mast Design

MEMBER who lives in a closely

populated suburb of London is

rather puzzled concerning the design
of an aerial mast which he wishes to erect.
His garden is very short and his neighbours
are not very co-operating. Consequently,
the erection of a high flagstaff or scaffold-
pole is difficult, as it’ would have to rest
in the neighbouring garden before hoisting
in position. He writes to ask what he can
do about the matter, as he cannot get to
his roof for a pole fitting and later wishes
to carry out transmitting tests. In such a
case there is nothing to beat the lattice
type of mast such as was recently described
in these pages. By using thin quartering
(say from %in. to 1}in. thick) it is possible
to build up a most efficient mast which
may be erected in stages without trespass-
ing on any other property. "The mast
should first be planned on paper, then
scaled and divided into sections. The
length of each section, and the design of
taper, will depend upon the overall height
of the mast, but even with the higliest
mast it is possible to erect in a garden
each section will be quite manageitble.

A hole is not required for this type of
mast, as it may be stood flat on the ground,
as shown in one of the accompanying
illustrations. Of course, it will have to be
guyved satisfactorily, and this may he
carried out at each section. The top
section should be made first, and suflicient
length of guy rope or wire attached for
subsequent anchoring. If wire is employed,
of course, insulators should be inserted at
intervals to avoid losses.

Erecting the Aerial

When all the sections are completed. they
should be placed handy, and an assistant
will be needed to help in hoisting. The
top section should be stood upright, and
the guy ropes passed through rings attached
to posts driven in the ground or attached to
the garden wall (if of brick). By paying
out the guys equally all round, the section
may then be lifted vertically without fear
of tipping. Alternatively, if the sections are
very long, a pole may be used with a pulley
tackle for hoisting, but the same vertical lift

Screw.
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may be obtained. When high enough the
next section may be placed in position, the
two bolted together, both lifted, and so on.
A ladder may be needed for assisting in the
bolting process, although if well made it
should be possible to climb up the cross-
pieces, additional strength being given to
the complete mast by means of cross-
bracing wires of light steel. Obviously, a
pulley should be attached to the top of the
upper section with a long cord through it
for the subsequent erection of an aerial, and

How the base of the mast rests on the ground.

a mast of this type not only proves very
efticient, but greatly adds to the appearance
of a wireless installation -and is much less
unsightly than a bending or swaying pole
made up of odd lengths of quartering.

- The B.E.R.U. 56 mc. Contest

The Radio Society of Great Britain an-
nounce an international ¢ontest on 56 mc/s
commencing on January Ist next. The
following are the main rules, which should
be noted by all transmitting members of
the B.L.D.L.C.:

1. The contest will commence on January
lz’t3 1938, and conclude on December 3lst,
1938.

2. The contest will be open to any radio
amateur who is licensed to operate his
statién in the 56 mc/s band,

The Two Frames

3. The winner of the contest will be
the operator of the station scoring the
most points based on the following system :

1 point for each eontaet over a distance
between 200 and 1,000 miles.

5 points between 1,001 and 2,000 miles.

10 points between 2,001 and 3,000 miles.

15 points between 3,001 and 4,000 miles.

20 points between 4,001 and 5,000 miles,
and 8o on, at the rate of five extra points
for each additional 1,000 miles or part
thereof.

All distances to be calculated by Great
Circle.

To count for points the readability,
strength and tone (both incoming and
outgoing), must be logged, together with
date, time and call-sign.

4. In addition. and in order to collect
current data, each contestant must send
to the Radio Society of (ireat Britain a
monthly report of stations heard and/or
worked, together with notes con-
eerning conditions, power used for
contacts, cte.

5. The Radio Society of Great
Britain  will present a suitable
trophy to the winner of the con-
test, whilst certificates of 1erit
will be awarded to the leading
station or stations in each country.

6. No entrant may employ in-
terrupted continuous waves, modu-
lated continuous waves, telephony.
or any other form of modulated
carricr, for contacts claimed in this
contest.

7. At the time of a contaet both
stations must be operating on 56
mefs from their fixed station ad-
dresses.

8. Only one contact with a specific
station may count for points in any
7 Day period.

9. Entrants must adhere to the terms of
their licence.

10. Final entries must’ be received by
R.S.i.B.,, 53, Victoria Street, S.W.1, not
later than Februarvy 28th, 1939.

11. The decision of the Council of the
R.S.G..B. shall be final in all matters
relating to the contest.

Note : In the above rules the term 56 me/s
refers to the amateur frequency band,
56 to 60 mcfs. For the purpose of this
contest a non-transmitter shall be regarded
as a person who did not hold a radiating
permit on January lst, 1938. For further
details members who desire to take part in
this contest should write to the Radio
Socicty of Great Britain at the address
given above.

(Lath Bracng nof Shown) fe

Holding The Twp Frames
Togelher.

Ends Lapping over al A B,C &D
Here is one section of the mast showing the method of construciion.



Pecember 4th, 1937 PRACTICAL AND AMATEUR WIRELESS 353

MORE N.T.S. XMAS BARGAINS

STRAIGHT 3 RECEIVER SAVE £1 ON YOUR- [ BELMONT 6-VALVE
comptesepih 2esizez ok | | CO RO N A wave ALL-WAVE SUPERHET

(18-2.000 Metres)
IST PRICE ﬁ |9 ° BARGAIN EVERY PART GUARANTEED GENEROUS An.n.omucgsnmnz FOR |
'\ sz- |0-o MATCHED —PROVED —TESTED | YOUR OLD SET IN PART EXCHANGE. |
- ALPLALAT

e ||| KIT 07 E4300,98.52:3 6716 | | Mopet oo,

[ ]
AN lective Straight Battery ont~tanding  werld-

3 ciremt, Slow- Comngrieing all paits for Re eiver, cluding
motion illumicated_dial, Fabrisely Sprutied WEARIVE wide perforpance
, k-wp  sockets. COILS, POLAR DRIVE with stati and  quality at a
Waverange : Métal Chassis. @ Low | [ | nawes, CLIN Vatvehoklers, BELLING-LER ] renarkabhy o meder-
200.2.000 metres. H.T- comsumption. Termival Stnps  PLTO-SCOTT  PLYMAN | | ate price. Modal 6o
Chassis and mvunting hrachets.  Leas valves, DO is a B-valve all-wave
Complete with 3 British  Valves  and Cabiuet ainl spodher, WN bt itk s hizh
Movins-Coll Speaher i the  handsoime o Balance in 12 monthly payments of 5 9' Hperhet | e zh
borantabtspe  walint-veneered  tuble KT ¢ « Kt "1, but with 4 Specificd Valirs, irce A ciremt c) e
catanet  illusteated,  lesn  batienes  onlv, Cabinet and Speukes, Cach or C.O.0). Carr 1. treme sen-itivity. It
Cash or C.O0.0. £2100, v - sdown £4:14:0, or 7 6 Juwn and 12 muntlly payments f 8 o, ittenrporates Gt the
aud 12 monthly payurcnts of 4 3, DOWN | modern intproye.

| ments— AV L
SCREENED GRID 3 FURTHER PURCHASE OF s R et
Amazing 8.G. 1.F. Irtect 4 Pentode ontput cireult tension speaker,
Ouly :‘m- n‘un-umml’fnm ;’:n'ln:nr‘u‘ll speaker fitted’ K.B. RECEIVERS E Bl Octal Type Valves and &in, Moving Coil
praker.

Luused ju cabivet illustrated. Lers buttetics. BARGAIN The oval dial iy calibrated in metres
o¢ B dosew and 12 wanthly pogrrnts of 8- £2:19, ¢ OFFERED AT ONE-THIRD LIST PRICES. LIMITED | | un-l ~tation names, with a ditferent colour for
| | STOCK ONLY. ORDER IMMEDIATELY. Shop- | 1| cach wave-band. Output is 3 watts
11 soiled only, these ~ets are offered in thorougd werkineg undi~torted, Calinet is on modern- |0/6
POSITIVELY YOUR LAST CHANCE TO order and readv for immediste use. Al models e || istic lines of beautifully  fizured
SECURE THIS WONDERFUL BARGAIN | housed in heautiful upiizht waluut cabinets and wilont, Overalt <ize is 20 in, high, DOWNMN

represent unigque value tor money which will he Litin, witke, and 8Y in. deep, Cash or C.OD,
| 1}

{ | instantly amueciated by caller<. ‘The ideal vet~ tor £10:10:0, or 10,6 Deposit and 18 miouthly
s BAN P s Vs ; evervday use or in that spare room. Oider with pavinents o 13-
LIST - . contidence.
Lt 2860 BARGAIN £4:19:6 STADABIS

K.B. MODEL 429
{ | Fiticient cireuit util-
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Your Set rests on {op of the ADABAND. @ BRINGS

MERICA and War News to your prescat set ! Stand
Anar tecencr ou this almazing upit and hear the ole

Wave-runge, 200 2,000
|| metres, Highittux
ving-coil  speaker,
Wonderfulvolame and
selectivity. IProvision
for  pick-up. Less
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walnut cabinet, Over-
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valves. Screened Band-pass Coils. Slow otion Tuning,
illuminated station D4 e dial mo pick-up sockets,
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For A.C. Maius ONLY, 200 230 volts, 40/80

Cycles. Complcte with beautiful walnut-
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Buy ll,)oiu‘selt’ a
Radio Present

AND EARN THE APPRECIATION
OF ALL THE FAMILY! (2700

time to think
about your Christmas liadin—10 muke sure of gettin’
the Lest vut of the woudertul Xinas fare offered by the
B.B.C. and the other stations of the World, but be swme

to order at once.
ICASH or C.0.D. °} whne™’

Aszy ol these lines will help to give you a
HAPPIER RADIO XMAS,
ALL

wa’ Mccmﬂ WAVE
CHASSIS

/
:

Complete with
B.V.A. v Valves,
hnobs, leads, etc..
(L3 ready for ftting
into any cabinet.

R.F. 8 AW,
17/6550%
g ORDER
*) and 12 month-
iy  Paymenta
of 14:9, Cash
price  €8.17.6. ¢

AW.

8.5,
14/6555xz §

McCarthy and 12 Month-
Range always by
i stock
Pri

The W.B. SENIOR {
TENTORIAN

Still the finest Per-
manent Magnet
Unit oo the market.
A model of une
usually hizh pere
formance. ldeal as
priucipsl or riten-
sion  speaker for
any set. Other W.B  of
Mo d el s similar

w=)» GARRAR
Radiogram
UNITE

Comprieng  silent
tunuing,  enclosed,
economical  Induce
tion motor for A.C.

WITH ORDER
100 250 volts, and 11 month-
5 60 eyveles, Unit

ly payments of
plate with pick-up,

5 6 -0
needle cups, ete. Cash price 75/-.

wsE]» GARRARD A.C.6
MOTOR only

Binjilar to ahove but with fully
autouatie start and stop, and
withont pick-up, needle cups,
ete. Complete with 12in, plueh-
A cuvered turntable.

Cash price 42 8.

sE]> AVOMINOR
mecou- TESTMETER

teen testing  ime
atruments i one,
Measures  Current,
Voltuge and Renine
tance with ease an
aceuracy. hu bawl- with order and
wome wase with 10 momthly
leads, interihanue- payments ot
able crivodile clips 46

and testiug prode. Gagh priee 45

o~ -

— _--.--.—
1 n s u rpassed

¥ ROTHERMEL
lor  Wide res ’
l‘]uenr’y frc- p[ggzo PIGK-UP4,_

sponnsc and ELECTRIC Y
amazingly hich Model(e-3 th
output.  Ex- with order
trewe lightness! and 10
reduces record monthiy
wear and tear ay -
to practicalty n

nil Cash pricec £2 - 2 . 0
Whatever INTTEO
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RADIO SUPPLY

=COMPANY 1925

I, OAT LANE NOBLE ST.

LONDON, E.C.2.
Phone: NATionar 6828-9
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AXY beginners are confused when
they come to select the tuning coil
‘ for use in a simple short-wave
| receiver. A glance through radio com-
ponent eatalogues shows many different
types, and in the plug-in variety there are
4-and 6-pin components. It is about these
that this article is principally written, as
many amateurs seem to be unable to make
| a selection regarding the type of base to
adopt. The accompanying illustration
| shows a standard 4-pin plug-in coil, whilst
| the theoretical circuit indicates a simple
| detector stage utilising one of these coils.
It will be seen that there are two windings
{only, and in the circuit shown these are
| employed for the grid and for the reaction
' windings. If, however, the coil is required
| for use in an H.F. stage, it would be poesible
to use the smaller winding (L2) for an
aerial coupling coil, in which case L1 would
remain across the grid-filament circuit, but

12 and the other end of this would be
joined to earth. What are the advantages
and disadvantages, therefore, of this type
of coil compared with the 6-pin component ?
| The difference in construction is that the
6-pin coil has a further winding. joined
across the two additional pins, and this is
employed as an aerial coil in the manuer
just mentioned, thus leaving & winding for
reaction purposes. It will be obvious, there-
fore, that in a simple detector stage such
as that shown, the 6-pin coil will provide
an additional winding which may be wed
or onmitted as desired. Thus for experi-
mental purposes alone, this type of coil is
to be preferred.

1
| Aerial Damping

|

i | If the aerial is joined direct to coil L1

in the theoretical circuit shown, it will be

D |

the aerial would be joined to one end of -

To LF AMPLIFIER
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Section

S.W. COIL DESIGN

Details of the Main Considerations Underlying the
Choice of Coils for Simple Short-wave Receivers.

variable type. This may then be adjusied
to provide the required degree of damping,
or, in other words, to remove damping
so that the valve will oscillate.

It a separate coil is eonpled to the L1
coil, and this additional coil is joined
between aerial and earth. it will not only
remove the damping cffect but will also
be found to provide better selectivity,

.

Fig. 1.~—The
method of
building a
4-pin  short-
wave coil,
showing  the
connections lo
the pins.

e [ 1 8
S
1

b e =

BASE OF COn
VIEWED FROM
UNDERNEATH

although it is important to sec that the coil
is carefully chosen, both as regards the
number of turns and their relation to the
grid coil. If a commercial coil is obtained,
the coil may be relied upon to provide the
correct degree of coupling, but when a home-
made coil is used it may be found desirable
to experiment and carry out some tests
with a view to finding the best coupling
and the best position for the coil.
Naturally, one is able with
this type of eoil to ignore the
acrial coupling winding and
use the standard connections
shown in  the theoretical
diagram herewith.

H.F. Coils

When, however, he wishes to

use a receiver in which an H.F.
stage is employed it will be found

Fig. 2.—Standard circuit for a single-valve or
deteclor stage using a 4-pin type of coil.

| found in most cases that reaction will be
difficult to obtain. This is because the
aerial and earth leads, when connected to
the coil have the effect of what is known as
“ damping”’ the circuit. That is to say,
they “ load’’ the circuit and prevent the
valve fromn oecillating easily. To remove
the damping effect the aerial is thercfore
| connected to the coil through a small con-
| denser, which may be fixed or of the semi-

that the three windings are
needed, the first (corresponding
to the aerial coil alrcady men-
tioned) being joined between
the anode of the H.F. valve
and the H.T. positive line, and
the grid coil and reaction
winding being used in the ordinary way
in the detector stage. Such an arrange-
ment will provide better stability and
greater magnification than a plain tuned-
anode circuit. It will be seen, therefore,
that the choice of the type of ocoil nmst
rest with the individual, and will depend
not only on the circuit to be used, but also
the experiments which it is wished to carry
out,
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That Obstinate Carillon
OTWITHSTANDING the fact that
the majority of buildings in the
centre of Madrid have been des-
troyed in the course of the Civil War, the
Chimes installed in the tower of the Home
Oftice in the Puerta del Sol Square have
escaped damage, and are nightly relayed
to all Government transmitters, including
short-wave stations.

Change of Call-sign

CT1AA, Lisbon (Portugal), on 31.09 m.,
(9.65 me/s), should now be entered in your
log under the new call-sign CS2WA, ‘and
Radio Catolica (Radio Renascenca), also
in the Portuguese capital, as (S2WD,
The latter station works on :50.25 m.
(5.977 me/s).

New Moroccan Station Testing

Lizteners report hearing test broadcasts
from a French station on 48.88 m. (6.1375
me/s). This would appear to be CNR2,
the new 2 kilowatt transmitter installed in
the vicinity of Rabat (Morocco). The station
h‘,{a).s been heard working towards G.M.T.
20.15.

La Voz Del Pucblo

On 49.42 m. (6.07 mc/s) HP5H, situated
at Colon (Republic of Panama), has now
been logged almost nightly towards mid-
night. The slogan adopted by the studio is
given out after the full call, namely La
Voz del Pueblo (The Voice of the People).

The Other Georgetown Station

VP3MR is not the only station operating
at Georgetown (British Guiana) ; it posscsses
a competitor, VPI’3BG. whichis now trans-
mitting regularly on 48.9 m. (6.135 me/s).
Reception reports should be addressed to*
J..La Motte Kerr, 1 Wellington Strect,
(icorgetown (British Guiana).

New West African
Station
French listeners report hearing broad-
casts from a short-wave transmitter
installed at Duala (Cameroons-French Man-
dated Territory); the wavelength adver-
tised is 23.66 m. (12.08 wc,s).

Short-wave

Rotating Aerials

According to the Niexwe Rotterdamsche
Coumnt, one of the loading Duteh news-
papers, so far, wirclesg transmitters desiring
to. beam their broadcasts on different
quarters of the globe have been compelled
to erect a serics of acrials for the various
directions required. The report states that
at Huizen (Holland), Philips Radio have
installed a new system of rotating acrials.
Two pylons mounted on a moveable platform
in some ways similar to an engine turn-
table, and worked by electric motors, are
fitted with eight vertical acrials, each con-
sisting of three insulated sections, con-
stituting in this manncr, twenty-four dipole
aerials; It is further stated that each
supporting pylon weighs eighteen tons.
By means of the motors the platform is
made to turn in order to beam the respectivo
aerials on thé required area oversgas to
which it is desired to beam the broadcast.
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INakethisa
INemorabie
Christmas!

A sense of achievement—the thrill of
enjoying, and giving your family, a
brand new comfort—what else could so
positively ensure an even happier
* Happy Christmas *’ than usual ?

Think of the real pleasure which
any of this up-to-date WB apparatus
can-bring into your home—the comfart
of an extension speaker in that other
room, the novelty and convenience of a
Long Arm remote control, or the added
zest which realistic modern repro-
duction can give to your radio pro-
grammes !

This Christmas, fit a new Sten-
torian in place of your old speaker.
Or rig up a new extension, with
remote control. Not only will you
enjoy doing the job ; you will be
able to look forward to years of
extra pleasure as a result of it.

Your dealer has stocks.
Let him show you—to~day !

Stentorian

WHITELEY ELECTRICAL RADIO
CO., LTD:
(technical dept.), MANSFIELD, NOTTS,

*“Llong Arm’

trol for switching the set on

or off from an{ extension
o

1938 Stentdrian chassis, for
better Christmas radio.
Wider response—less colour-
ation—greater realism.

Matches to any set. Prices
from 2316 upwards.

remote con-

point. One *‘ Long Arm '
serves any number of 1938
Stentorianextension
speakers. Price 15/6.

1933
model.
the ** Baby ' (29/6) incor-
porate volume control e
RI'C. Prices 2916, 3916, 4916,
63I-.

Stentorian  cabinet
All models except

Especially useful at Christ-
mas is the Stentorian junior
portable receiver, with self-
contained aerial and full-gize

batteries. Price £6-6-0, or
lI}- down and 12.monthly
payments of |14,
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Familiarity

Breeds IR : ct [

Setmakers and designers must |

know condensers ... know that

they will work as “per specifica- |

tion”...will stand up to dozen |

or exacting conditions.

Only through years of continuous

more

contact with these condensers...
being really familiar with their |
the
make sure. For over 30 vyears,
T.C.C. Condensers have been
the almost invariable choice of
they who know. T.C.C. have
earned their respect.

T.C.C.

ALL-BRITISH

CONDENSERS

The Telegraph Condenser Co. Ltd., Wales Farm Road,
N. Acton, W.3.

performance can designer |
|
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The Editor does not necessarily agree with the opinions expressed by his correspondents.
| All letters must be accompanied by the name and address of the sender (not necessarily

for publication).

Our 12-watt Amplifier

Sll{,—I have completed the 12.watt
amplifier recently described in Pracri-
AL AND AMATEUR WIRELESS, and it is
really a joy to listen to—H. Corrox
(Girays, Essex).

| A Good Log from Ealing

112,—I have not seen a log of stations
from my district, so I thought mine
would interest other readers. All stations
were received between October Ist and
October 22nd.

On the 20-metre band : ONAUF, ((88B,
GI3KE,  G5NW,  WIADEF,  WIADM,
WICRW, WIDLO, WIIED, W2IFL,
WACYU, WBKA, PY2A) (Brazil), S3EQ.

On the 40-metre band: G810, G6X.I,

G6ZK. G2XG, G8GM, G5CJ, GH80,
GISMZ, (25Q, GM28E, GHKB, G28U.
G2NL. G2UQ, (@810, GSZN, GSKP,
G2RW, G2KDP, G5BP, G2NP, GISMZ,
GESW,  GSTY, GI8J, GBCB, G2RW,
GBGO,  GRIF,  G8IG,  GBNW,

Among the commercial stations I have
received are : HAS3, DJR. W2XAD., GNP,
DJQ, W2XE, GSI, WIXAL, PC5. W8XF,
DJB, GSO, GSF, HVJ, DJL, RKI, 1.ZA,
SPW, RNE, TPA3, WBXK. GSE, DIB,
(SN, 12R04, DJD, GSD. PHI, TPAY,
SPB, ORK, PMN, CSW, EAQI, CTIAA,
HRBL, BCJ, W3XAU, GSC, DJA, DJIN,

| W2XAF, OZF, GSB, HIU. EAQ2, COCH,

HATY, HBP, GSL, W3XAL, WIXAA,
OER2, SBO, W3XAU, WSXAL, GSA,
WIXAL. DJC, HJ3. ABH, COCO, HVI,
NGOX, JZJ, JZK, XEUF.—I. A. WALKER
(Ealing, London, W.5.)

Mote Prizewinners’ Thanks

IR,—I have received the W.B. Sten-
torian Junior Loudspeaker which [
won in your recent Radiolynmpia contest.
It is a marveHous speaker, and 1 wish to
thank yvou very much for it.
Wishing your paper every success in the
future.—A. S. WoooLky (High Wycombe).

IR,—I have now received the *‘ Sten-
torian Speaker ”’ awarded me in your
recent competition and for which I thank
vou. [ alwaysread what you have had to

them—and you have certainly not c¢xagger-
ated their high quality.

I am tremendously pleased with the
speaker and, incidentally, it has proved
to me how much 1 need a new sct!—
C. Raises (Whitstable).

{ VP3MR (British Guiana)

{R.—In the November 20th issue of
PRACTICAL AND AMATEUR WIRELESS,

on the *“ Leaves from a Short-wave Jog”
page. therc is a statement : ** Do not apply
to VP3MR. Georgetown (British Guiana).
for a * veri’ as they do not reply by post.”
This station comes in here R8 at present,

@) 3X83

and the announcer mentions that ¢ Q.S.L.

say about these speakers—your praises of’

cards will only be sent to those sending
International or Imperial reply coupons,”
ax the case may be. All who do not send
coupons will only be answered over the air.””

1 have just received their Q.S.L. card
for a report.1 sent on the 28th September.
Their schedule, as shown on the Q.S.L.
card, is: ** The Voice of Gniana.”” Monday
toSaturday, 5.30-9.30 p.m. (B.G. time). Sun-
days, 9.00 a.m.-12.00 pam. (B.GG. time).
British Guiana time is three and three-
quarter hours behind G M.T. and one and a
guarter hours ahead of E.S.T.—E. Briax
(South C'roydon).

Our Free Service

[R,—1 feel I ought to thank you for
vour letter and the very helpful in-
formation it contained. 1 can now carry
on with eonfidence the construction of the
£5 Superhet, whereas without your valuable
help I should not have tackled it.

Home constructors must be very grateful
to yon for your unstinted free advice—I'm
afraid I should have given up making sets
but for your help. I don’t mind the expense
—1I very much enjoy the hobby—providing
the results of my labowms and financial
outlay are successful.

The very fine set 1 am using at the present
time—the ** A.(C. Leader ’'—was unsatis-
factory when [ first tried it out, owing to

CUT THIS OUT EACH WEEK.

VA TATET

: —THAT an A.V.C. circuit may be tested by
using a short length of aerial lead and meovin

this about. No variation in signal stremgt

should be noticed.

—THAT signal strength may be measured
visually by suspending a mirror in tront of the
mﬁhr and focusing a spot of light on the
wall.

—THAT an ordinary pocket compass may be
used for various forms of testing in H.F. and
L.F. circuits.

—THAT the capacity of a d
in the earth lead of a D.C. set will govern the
severity of shocks which may be experionced
when touching cerfain ** live *’ parts in the set.
—THAT aerial insulators should net be
greased when erecting an aerial as the fnm
will attract carbon deposits trom the air and
provide a leakage path. Rain should keep
ordinary insulators clean.

2ad

- 001 90 00 0 B B Bee Br: - i B2 00 83 00 B¢ B0 8 B0 i 80 B b0 OO

e ws g Bear pusegn0e or
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The Editer will be pleased to conxider articles of @
ical nature suitable for publication in PRACTICAR
AND AMATEUR WIRELESS. Swch urticles should be
soritten on one side of the paper only, and xhould contain
the name and addrexs of the sender. Whilnt the Editor
does not hold himself responsible for manuxcripts, em
effort will be made to return them if a stamped
addresxed envelope is encloxed. All correspondence
sntended for the Editor should be addresséd : The Kditor,
PRACTICAL ANXD ANATECR WIRKLESS. Grorge Newnes.
Lid., Tower House, Southampton Street, Sirand, W.C.2,
Oiring_ to the rapid progress in the design of irireless
apparatus and to our efforts to keep our readers in
with the latest developments, we give no warranty tha!
apparatus described in our columns s nol the subject of
Ctters putent.



December 4th, 1937

the very disturbing hum which quite
ruined all programmes. Nothing [ did had
the least effect. Eventually I did what I
ought to have done earlier—I asked for
your advice. By rcturn of post came the
very simple remedy. I say simple, because
it was accomplished in about two minutes.
Just a matter of rotating the LF. trans-
former about 30 degrees relative to the
smoothing choke, and behold, the hun
faded out !

It must take a lot of your valuable time
dealing vwith the troubles of your readers,
but you can be happy in the knowledge
that vou are keeping home construction
very much alive.—C. E. Horr (Stechford,
Birmingham).

Heard at Guiidford

IR,—I have been a reader of your
excellent paper for some years, and
having seen many logs submitted from
various parts, 1 enclose mine from Guild-
ford. The receiver used is a 2-valve
detector-L.F., as described in PracTICAL
AND AMATEUR WIRELESS dated July 18th,
1936, with a 60 ft. “ L type aecrial.
WIXAL, W3XAL, W2XAD, W2XAF,
W3XAU, WBXK, WIXF, CJRX, VP3MR,
COCM, VK3LR, ZBW3. JVN, VE9HX,
RAN. RXE, DJD, DJC, CT1AA, OLR3A,
OLR4A, OLR4C, IUC, I2R0O3, EAJ2S,
RR6VS, EAR. EA4TSD, ERGU, OER2,
rcy, HBO, SUICH, TPA3, HATY, and
W2XE.

Also, the following amateurs were re-
ceived: ON4US, ON4UF, ON4CC,
ON41.0, ON4BG, CT14Z, CTLIW, F3HM,
F3DI, F3BD, SPICC, LXITW, HB9BI,
El6J, EI8J. EI4L, WIBAL, and 160G
stations.—M. CaxaGHER (Guildford).

From a Scottish Reader
IR,—I have not seen a 20-mctre log
published in PRACTICAL AND AMATEUR
WIRELESS from my district, so [ send mine.
All stations were received during the last
four wecks and I only listen & short time

each day—about two hours.
My set is a home-made o-v-2 transformer

coupled L.F. and P, hut the same detector |

stage as described in PRACTICAL AND
AMATEUR WIiRELESS for December 12th,
1936. The coil 1 am using is a six-pin type
and [ find it very good indced. It was the
one-valve circuit mentioned above that set
me on the track of short waves, and like
many other young beginners 1 owe all my
thanks to I’RACTICAL AND AMATEUR WIRE-
LEss.—1. J. MirLLER (Airdrie. Lanarkshirc).

[We were grcatly interested in your log,
but unfortunately it was too long for pullica-
tion.—Ep.}

£
&

NOW READY'!

WIRELESS COILS,
CHOKES AND
TRANSFORMERS,
AND HOW TO
MAKE THEM

2/6, or 2/10 by post from Geo.

Newnes, Litd., Tower House,

Southampton Street, Strand, London,
wW.Cc.2
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For Folders
Write Deot. G.

MmN nNKvV?
BRITISH MECHANICAL PRODUCTIONS LIMITED
793 ROCHESTER ROW =L

LI mMasTER” PLUGS—

Spade Terminals — Socket Strips and
Standard Valveholders are all Specified

ror THE “D—XMASTER?”

Mr. F. ). CAMM, like all experienced designers of receivers,
fully realises the importance of perfect contact for each and
every component, large or small, which goes to make the

perfect all-wave receiver.
CLIX.

(V.1) VALVEHOLDERS. Standard  types
V.1 and V.2. 4-pin 84., 5-pin 8d., T-pin, 1/-

(14) SPADE TERMINALS. Engraved L.T.
+.) L.T.—. (Large) 2d. (Small) 1id.
(5) MASTER PLUGS. Long or Short types
for HT. and G.B. .. o . 1id.

(A) TWO-SOCKET STRIP.

or L.S. or Pick-up. .. 0o

Engraved A.E
. 6d

(35) PLUG SOCKET. A dual-purpose masier
rlug .. e 00 oo o0 2id.

(32) CROCODILE CLIP,

For short-wave
and service work 00 50 4id.

CLIXSTOCKED BY ALL GOOD DEALERS

He knows, also, that he can rely on

LONDON SW. 1

i)
)

J. B. STRAIGHT LINE DRIVE
Also Specified by Mr. F. J. CAMM

A Friction Disc Drive, single ratio 8 to 1. No backlash, thus
tesulting in immediate and exact readings.
ful[ vision scale, Hair line cursor with travelling illumination
which gives maximum intensity at any setting.

CHOSENBY M~ F. ). CAMM
wor tis . D—XMASTER”

Receiver because the necessity for low losses and low
minimum capacity in All-wave Receivers forms the
basic design of the specified J.B. Condenser. Widely
spaced heavy gauge aluminium vanes, together with the overall
rigidity in construction makes this model, therefore, particularly
suitable for Short-wave work ; vane resonance—through close
association with a powerful loudspeaker—is obviated.

Ball-bearing rotor is employed and " electrical continuity s

maintained throughout.

Rigid construction,

TYPE S.L.4

5/9

Escutcheun  crail-
able in I'w ki or
Brown  Lakelite.

NOW READY.—The BATTERY

Model of the NEW J.B. LINACORE

ALL-WAVE TUNER. Full size

wiring plan, all details for AlL-

WAVE ** VIVID ' 4 Receiver, 3d.
post free,

J. B. BAR TYPE
CONDENSER

2.Gang as
Hlustrated

17/
(Aszgg:cr:fg‘led) ' 2/'

JACKSON BROS. (LONDON) LTD., n2, ST. THOMAS STREET,
LONDON,

S.E.l.
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QUALITY COMPONENTS

AERIAL FITTINGS. Moulded cowl insu-
lators on screws or brackets. Fine weather-
preof jobs, vertical or right-angle stand-off
tvpes, 1/0. With fuse and spark gap, 4/-.
Wall fixing bracket type, 2/-.

DOUBLET AND US.W. AERIAL KITS,
including Transposition Blocks (2/3 per
box of 6), all insulators, twin fceder cable,
etc., etc., 7/8 to 30/~ (super television type).
L.F, CHO . 100 h, at 10 ma., 12/-;
15 h. at 100 ma., 15/-. Others frou 6/8.

Tapped output chokes, 16/-; Q.Dl.p.
output, 15/-.
COILS, ALL-WAVE, STRAIGHT AND

SUPERHET TYPES, Dual wave in square
or round cans, B/-, and (for Osc.), 7/6;
3-range types, acrial, 9/6; Osc., 15/8;
4-range, 10/8; s-range, acrial, 21/-, Osc.,
30/-. Al precision wound, standard induct-
ances. LF. TRANSFORMERS, gencral
urpose in square cans, 6/- ; var. selectivity,
g/& 15/8 ; super type. 20/~. Marvellous
choice of first-class coils for all types of
receivers. (N.B. LIV. formers 465 ke s only.}
TRIMMER CONDENSERS. Higli-class low-
loss trimmers, mica-dielectric, ‘* Microloss ™
base, one-hole fixing, from .00016 ul’ to

.003 uF max., 2/- to 29; TRIMMER
with 30 uuF mica-dielectrics,
2-mounts, 1/8; 6-mounts, £/9. AIR

DIELECTRIC TYPES, panel or bascboard,
5/- to 7/8, ** Microloss ** base.

NEON LINERS, ILF. AND RF., Generate
465 and 110 kejs 1.F.s and accurately
fixed R,F. signals. Invaluable for lining

up and ganging modern superhets. Write
for full details. Price 15/- each.

MAINE CONNECTORS AND FUSE-
HOLDERS. Wide variety of tv, for all

domestic apparatus. B * Fuseplug,”
complete with fuses, £/=; paucl-mwount
singg fuse type, 1/9; baseboard types,
twin and single, 6d. to 2/6.

OUTPUT METER. [ndicates signal strength
by glow in neon lamp. Simply connect
across output stage. No external power,
no moving parts, “ldeal for lining up.
List No. V.T.1g9, 20/-.

KNOBS. A superb range to match all sets.

Large octagon shaa: . ; small ditto, 4}d.
Instrument type, Amcrican types, 6d.
Many others.

For meters,
shunts, lab. work, etc. Standard accurate
to 2 per cent. Special types to order.
8/- for 0.10, and 12/8 for o.1 M.
SWITCHES, WAVE-CHANGE, MAINS, etc.
Enormous choice. Famous s-way rotary
for all-wave selection, gangable, £/3 per
unit. - Toggle mains types, a\'eraf)e 25,000
operations, on-off tvpe, 1/8; .P.D.T.,
3/6 ; 4-point, 2/-; change-over type, £/6.
TRANSFORMERS, MIDGET MIKE, L.F,
Q.P.P,, etc., with high mu cores. Midget type
L.F.48, 1” x 1}" x 1}, marvellously compact,
3/6; mike type, same size, 1..F.49, 3/6.
VIBRATOR H.T. , 4, 60 and x2v.
inputs for H.T. outputs up to 250 v. at
60 ma. smoothed D.C., self-rectifying, 20/-
each. Write for Folder,

ALL THE ABOVE ARE NEW, TESTED AND FULLY GUAR-
ANTEED GOODS. WRITE FOR 120 PAGE CATALOGUE

COUPON
To Messrs. A. F. BULGIN & Co., Ltd.,
Abbey Road, Barking, Essex.
Please send, post free, a copy of your
new |20 Page Catalogue for which |
enclose 3d. stamps.

P. R.
1

Block Letters, Please

Seno thes Couppon low
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Club Reports should mo! cxeeed 200 words in lemglh

and should be receivred First DPost each Monrday
morning for publication in fhe following week's issus.

ILFORD AND DISTRICT RADIO SOCIETY
N Friday, November 12th, a representative
number of our members visited the Southend

| Soctety at their headquarters at Leigh Technieal

tollege, where a lecture on Modern High-definition
Television was given by Mr. Watsan, of E.M.l. The
lecturer gave a most interesting talk, and went very
fuly into his subject from mast points of view. ‘The

| proceedings terminated with many questions, especially

in regard to the Emltron camera, which was shown
{0 the meeting,

Visitors are welcome at all meetings, and rmqm-tlve
members are asked to come along at any thue.—Hon.
Secretary, (', K. Largen, 44, Treluwney Road, Barkiug-
side, llford.

THGEUE.AST DORSET AND WEST HANTS RADIO

I'l’ is proposed to form a club in the Bournemouth-

Poole area, under the above title, meeting monthiy.
‘The co-operation of GSOH has Leen obtaiued, and
others In the district are being approached. The
proposed -annual subscription is 5s. per annum.
Inguiries will be welcomed from anyone in the district
interested In the formation of this club, am! these
ahould be addressed to the undersigned at the address
given.—David M. Williams, * Amberley,”” Coruwell
Road, Poole,

LINCOLN SHORT-WAVE CLUB
HYE headquarters of this club are now at 30,
‘I'entercroft Street, Lincoln, where meetings witl
be held every Tuesday at 7.30 p.m. Censtructional
work on the club’s own recelver §s now in hand. All
applications for membership should be addressed to
Mr. Babbs (451G), 203, Wragby Road, Liuculn.

BIDEFORD AND DISTRICT SHORT-WAVE SOCIETY
O.\' Wednesday, November 3rd, this society held

its second Annual Dinner, and were honoured
with the presence of G6GM, Holesworthy ; also Mr. A,
Cornish (Torrington Radio ty), and members.
Others present were GOF'Q, Appledore, G8US, Bidelord,
and 2ADJ, Nottham.

On Mon&ny, November 8th, at the club rooms,
tests were carried out on Messrs. (Whiteley's
“ Stentorlan’’ Speaker. This was voted a fine
fnstrument, and the club decided tv procure oue for
its own use,

Anyone interested in membership shonld apply to
the Hon. Sec., W. G. Couch, Hillside, tilen Gardens,
Bideford.

THE CROYDON RADIO SOCIETY

"HERE was another populur joudspeaker night on

Tuegday, November 16th, for the Croydon Radie

Society's meeting i St. Peter’s Hall, South Croyden.
The Technical Adviser was In charge, and, indeed, he
revelled in experiments ou the varloun ioudapeakers,
each one having to pass stern tests before he was
satisfled. Jt was very Interesting to note that nearly
all models had some spccial means of Increasing the
high-note response, fand it could 'mot he denied
that such combinations had definite advantages over
single-diaphragm units. Nor were the B.B.C. pro-
grammes neglected, as a harp recital was particularly
helptu! in judging ** attack * or ** translent ™' response.
Then Mr. Ménage's variable fzequency osclllator did
good work in finding flaws, as it uttercd frequencies
up to 15,000 cycles and hence many a loudspeaker fell
by the wayside. Eventually, the cholce was narrowed
down to four models, and finally, one of the compara-
tively cheap models became the winner. Pcrhaps its
secret of success was in its cone. designed so that the
apex was made of harder material than the outside,
On Tuesday, December 7th, there will be a lectare
entitled ** Searchlight on the B.B.C.,”" and PRACTICAL
AND AMATEUR WIRELESS resders arc invited to come
to what is expected to be a novel evening,

Hon. pub. sec. : E. L. Cumbers, Maycourt, Campden
Road, South Croydon.

KETTERING RADIO AND PHYSICAL SOCIETY

ll\' apite of the coanter attraction of the Royal Com-
mand Performance on the radio, theic was a fuir

attendance of members at the Kettering Radio and

Physical Society's meeting on Monday, November 18th,

to hear Mr. F. K. Webb, of Pye Radio, Ltd.. lecture

on * The Problems of 8hort-wave Reception.”

Mr. Wehb, who prefaced his remarks with a survey
of what actualty comprised the short-wave bands, pro-
ceeded to acquaint his audience with the effects of the
Heaviside and Appleton Layers ou short waves, and
pointed out that it was through the refiecting preper-
ties of these layers that rigonals fromn the other ride
of the world were receivable by us here In England.
These layers were constantly shifting, he said, and thix
sccounted for the effcct known as fading, and inen-
tioned that several American amateurs uscd two

. explained its working.
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acrials for reeeption, so that one, placed sowe distance
from the other, received the full signal at s peek,
whilst the other acrial was under the effect of the
fade, and the two were mixed just before ontering the
receiver, with the result that a comparatively steady
signal was recetved.

Thissystem was used very successfully by the B.B.C.
in theireflorts to relay American programmes, al
lll.(l‘ stations In this casc were separated by scveral
mtles,

After the interval, the lecturer proceeded to disctss
arcrials for short-wave reception and demonstrated
the Pye Anti-Ntatic Acrisl, He also demonsteated
the Pye QACS all-wave receiver,

Secretary-treasurer: hiviug L. Holmes (2AXF),

 Miami.” The Close, Headlands, Kettering,

Headguarters: vy Cafe, Gold Street, Kettering,

Permanent Club-room : 'ollard Street.

Meetings : Wecekly, Mouday eveuing. 7.30 p.am.

Short-wave section and Morse clase: Twesday
eveninus, 7.30 pan,

Photographic section: Wednesday evesings, 7.50

SOUTHALL RADIO SOCIETY
N November 16th, the lecturer st Southall was
Mr. H. A, M. Clarke. G6OT. who talked on
* I'ransmitter Design.””  His very lueld leeture was
greatly appreciated by the aundience, who asked a
number of questions at the end of the evening.

Futare meetings to be hield this month are as follow :

December 14th: ** Suppression of Electrical futer-
ference.” Ly H. J. Walters. Thie talk Is arranged In
co-operation with Mesars, Belling and Lee, Ltd. Mr.
Waltars is 8 member of their technical staff and an
aunthority on the subjeet.

Devember 21st @ Discussion—* The Future of Ama-
tesr Radio.” This will be on tho lines of the very
suceensful ¢ Television ”  discussion held recently,
and it is hoped that members will keep things moving
again on this occasjon.

Headquarters:  Bonthalt ].lbr:?', Oltrrlt{ Fask
Road, Southall, Mcetings: Tucsdays at 8.5 pwm.
Visitors are welcome, Hon, see.: H, ¥. Reeve, 26,
tirern Drive, Southall,

SLOUGH AND DISTRICT SHORT-WAVE CLUB
OW that the winter radlo seasou ts in full swing
the attendance at meetings Is increasing, amd
with Increased revenue our programmes can beeoloe
more atubitious. At the last meeting a junk sale was
liekl, and a great deal of gear was bought and sokd by
anction. A further listening coutest, a_very L-npnhr
feature, was arr. , and score sheets of the last one
were compared. r. Bramhill, 2BMI, then demon-
strated the operation of a T.N.T. oscillator, aml
The meeting concluded with
the usnal morse practice,

At the next meseting a further junk sale will be held,
and GOPRl will lecture on recciving serials. There
will also be a displsy of members' apparates. Further

rticulars of this club may be obtaimed from the
BonisSec., J. H. White, 20, Chalvey Road, East Slough,

ucks.

WEYMOUTH AND DISTRICT SHORT-WAVE CLUB
THE above club (G8WQ) held their weekly meeting
at the headquarters, 154, Hope Street, on
Wednesday, October 17th, The meeting was well
attended. Owlug to the ack of A.C. supply at the
Lieadgquarters the hers were invited to the chair-
man's home to hear a demonstradon by two
vigitors, G50H and USKX, of the Hallicrafter's 1935
receiver, Super Skyrider. The club’s own receiver
has been constructed and thelr transmitter is in course
of constructivi.  New members are wanted, and will
be welcomed vu applying to the Sec., W. Bartiett,
159, Franchise Strect, Weymouth.

BRENTWOOD AMATEUR RADIO SOCIETY
T a recent meeting of the above soclety, Jir. €. V.
Jarvis yave a very Interesting lecture em ** Trans-
formers.”” 1le dealt fully with both the technical amd
practical side of transformer design, and covered ai
types from mains to microphone transformers. Mr.
Jarvis lilustrated his talk with several home-made and
commercial transforners, and also materials used In
their manafacture.

Due to unforescen eircumstances the date of the
lecture jon ** Valves,” by Mr. W, G. J. Nixon, has been
altered from December 3rd to December 17th. The
open evening for the comparison of members’ short-
wave receivers will be held on December 3rd.

Meetings are held on alternate Friday evenings, assd
Interested readers are invited to communicate with the
Hon. Sec,, N. K. Read (2BNK), “ Netherton,™ Herving-
ton Grove, Hutton Mount, Brentwood, Essex,

THE EXETER AND DISTRICT WIRELESS SOCIETY
T the last meeting of the Excter and Instrict
Wireless Society, a Jecture was given by Mr. V.
Nearle, M.Sc., of the University College of the Somth-
West. He took for his subject, ** Atoms, Electrons,
and Jons.” The lectare was fully illustrated with some
excellent slides, and as usual, Mr. Scarle his talk
over with great clarity, so that even such a difienit
subject as hie chose was made not only interesting but
extremely instructive,

Mr. Searle showed how everything in the whole
world was composed from only ninetystwo elements,
aud this evoked some rather interestifiz discussions.
At question time the lecturer was assalled from all
sides, but each query was answeged completely to the
questioner's satisfaction.

Meetings are held each Monday at No. 3, Dix's
Tield, Exeter, at 8 p.m., and all those interested shoakd
wet in touch with the secretary, Mr. W. Chiug, 9, Sivell
Place, Heavitree, Exeter.
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REPLIES IN BRIEF |

The following nﬁiu to gueries are given %
abdreviated either because of non-compliance
wilk our rules, or because the pointraised is not of
general interest,

¢

8. W. (Mull),—All of the sets indicated by you
are rather out of date for modern conditions, and we
recommend one of our more modern sets. If you can
give any definite indication of the type of set, we may
be able to recommend a suitable blueprint.

J. M. (8alterd).—The consumption is certainly on
the high side, but could be due to the use of certain
types of vaive. We advise a systematic test, with the
valves in and with the valves out. There should be no
current iu the latter condition unless a potentiometer
is jolned across the H.T. supply, and in that case a
switch should be fitted to break the poteutiometer
circuit when the set is switched off. 80 far us we can
trace the firm is uo longer in business.

A. @. 8. (Edinburgh).—We cannot solve your
problem without a cireuit diagram. There may be
wo provision for a doublet connection.

1. B. (S8euthsea).—There is no other way of elimina-
unlg the effect you mention than b;- the use of the speciai
valve,

T. W, D. (Falewfield).—The voltage on the vaives
will be low with the arrangement shown and thus
efficiency will also be low. You could utilise a voltage
doubler circuit and obtain an increased output, but
another transformer would be rwulred.

H. @. T. (Cambridge).—The Wireless Constructor's
Encyclopeedia, and some other of our books would
he of use to you. Read these in conjunction with the
various articles designed for the beginner which appear

in our &ages‘

W, W, (Crewe).—A leaflet showing connections and
:‘I“Tbk receiver circuits may be obtained from Messrs.

ariey.

J. i (Dublin),—We are sorry that we cannot assist
you from the details given. Can you send us a sketch
of the circult so that we cau follow the details more

rly.

F. J. M. (Creach End).—The 12-watt amplifier
recently described or the Enthusiast's Amplifier should
be quite suitable. You do not state, however, whether
you require it for battery or mains operation and we
cannot therefore make a definite recommendation.

H. M. (Cawthoerne).—Excesslve voltage on the de-
tector valve can cause the trouble, or the wrong
value of reaction condenser. Try reducing the H.T.
voltage first, and if this is unsatis| Ty, Use a smaller
capacity reaction condenser. .

. E. P, (8. Leanards-on-8sa),.—The trouble Is only

FOR YOU

post.
charge.

coupon below if yoy wish,

s THE ADVISORY DEPARTMENT .

: INTERNATIONAL CORRESPONDENCE 8CHOOLS Ltd. « The I.CS. are the

3 94, INTERNATIONAL BUILDINGS, KINGSWAY, LONDON. W.C2. *  creative pioneers of

L] Radie Enginoering. )L.E.E. Grad. Exam. ®  vocational training by

L] plete . W.T. 5 s

1 ?:h uf&:o“:n’t ;: :. in :.ao Com. Exam. 0 the postal method, and

Rasio. i .

: Botie Sorvice Sad Sales.  Air Misisiry Prov. Cortit, . by far the largest,
Television. - greatest, and most

: Mark X in front of Courses in which you are interested. o successful correspon-

B N ameereeeiice e ereeiie s crerssessesersses e s seseseanenssnenne Agluunciiaiin : dence institution in the

0 s World.

§  Address.. .

L] L ]

L;':::';';---------------------:;-.

A GooD JoB IN RADIO

The Radio Industry is short of trained men.
assistant in a wireless shop, or doing a dead-end job on the bench, yet
you have a grand opportunity to get a progressive, highly paid post—if
you equip yourself for it by spare-time study.

Whatever branch of the Industry appeals most strongly to you, the
International Correspondence Schools have a Course to fit your needs.
Under |.C.S. direction, you study when and where you like.
guided throughout by highly qualified instructors, whose advice and
assistance is yours just as often as you care to ask for it.
century of %'ivalled experience if,:; the back of this work.

1.C.S. Courses cost no more thon those of other reputable schools teaching by
All instruction books and special textbooks are supplied without extra

The students of many postal concerns have to buy the books required,
this often involving an additional expenditure of several pounds.

Write for our free * Radio " booklet, stating your subject—or use the

You may still be an untrained

You are

Nearly half a

appareut Dbecause You are getting good to?-no(e
response, and is & transmitting fault. It shouid only
be noticed with certain types of speaker or announcer,
and is due to the closeness of the artist to the mike,

A DIFFICULT POINT

UBLIC exhibitions of television are
becoming more and more popular and
quite frequently the point has been raised as
to whether any organiser of such a function
is entitled to make a charge for admission.
There is no doubt that if this were done
questions of copyright would arise owing
to the rules governing programmes for
paying audicnces at entertainments. For
example, in the case of those films now
being hired and used as part of the daily
B.B.C. programme matter, for private |
reception purposes, all is plain sailing, but
if anyone paid for edmission to a television
exhibition then it would add one more
problem to those which already seem to
beset the path of progress of this new
science., The rights of performers -would
also have to be considered, and this is one
of the factors which must be settled before
any of the B.B.C. transmissions can be
shown to a public theatre or cinema
audience, as has promised so often
within the last few months, The possible
development of special television theatres
seems to presage the time when there will |
be one or more established transmittingl
stations crected for the sole use of the
theatres or entertainment industry. How
the different film circuits will, for example,
co-operate for this particular purpose is a
matter which needs careful and delicate
negotiation, but it is certain that that
section of the industry can no longer regard |
television as a form of scientific novelty
capable of being exploited in one form
or another for showmanship purposes.

PRACTICAL

PRANKS
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Funny Jokes to Play on your Friends
this Christmas — if you dare!

Also
CHRISTMASTIME CONJURING
MAKING A BAGATELLE TABLE

CHEMICAL AMUSEMENTS
FOR CHRISTMAS
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ARMSTRONG

6Valve All-wave Seperholeredyne Radiogram Chassis, somplete
with British Val aad §° Meving Ocil Speaker. =

| ke SBP. head o s a . pure £7-10-0
mﬁ-hmdmmdﬂlﬂmw
many refinements, ing e

iron-sored  ooils,

intermediats transformers,

Arautroog Compasy mnru\dmlnuvmmmzadowocu.

tully describing model 3 , togetber with many Ppther chaseis

of equal interest, Amﬂ{@ﬂyh:ﬁtﬁwmul Is
by o 12

o oniled

ARMSTRONG MANUFACTURING Co.
100, XING'S ROAD, CAMDEN TOWN, LONDON, N.W.1
“*Phone: GULliver 3105,

The Magazine of Modern Marvels D
On Saleat all Newsagents & Bookstalls
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PRACTICAL Vl;:“!l.!st
CRYSTAL SETS
Blusprint, 84,

1937 (.‘r\ stal Receiver 0.1.37

STRAIGHT SETS. Baftery Operated.

One-valve : Blueprint, 1s.

xen (Pentode) .. -
lueprints, 13. each,
l'ollru--nnge Super Mag Two (l)

50 8o 11.8.34
The 8 t Two oo 29.8.36
Throe-valve : Blueprints, 1. mh
The long-range Express ‘Three
(SG, D, Pen)
Sel(ictﬂlw) Battery ‘Fliree (D gLF
(Tra
Sixty Shllung Three (D 2 LF
(RC & Trans)) ..

24.4.37

Jeader Three (8G, D, Pow) 00 2 5.37
Summit Three (R} P(-n D, Pen) 8.8.54
All Pentode Three (Hl" Pen, D,

(Pen), Pen) 29.5.37
Hall-mark Three (SG D, I'ou) 12.6.37
Hall-mark Cadet (D, .V, Pen(R(‘)) 16.3.35
¥.J. Camm’s Silver Souvenir (BHF

Pen, D (Pen), Pen) (All-wave

‘Three . 13.4.35
Genet,Mldget(D 3 'LF (Tnns)) .Iunt 33
Cameo Midget 'lhree (D,

(Trans)) .. 8.6.35
1936 Sonotone Three-Four (Il ¥

Pen, HF Pen, Westector, Pen) 17.8.35
Banery All-Wave Three (D, 2 L.F

(RC)) o
The Monlwr (HF Pen, D, Pen) e =
"The Tutor Three (HF Pen, D, Pen) 21.3.36
‘T'he Contaur Three (8G, D, P) .. 14.8.37

The Gladiator AH-Wave Three
20.8.36

l.\‘Q
“Three (MF Pen D, Pcuz“ .. 31.10.3¢
The ** Coit " All-Wave Three (D, 512,96

2 L¥ (RC & Trans))
Four-valve : ll-zv{lu. 15. oach.

Sonotone Four (8G, D, {.¥, P) .. 1.5.37
Fury Four (28G, D, Pen).. .. 8.537
Be('.T g;xlv:nal Four (8G, D, LV,
Nucloon_Class B Four (SG D

(3G), LF¥, Cl. B).. 6.1.34
F¥ury FourSupe:(sG 84a, l) Pen)

Battery k 4 (HF, Pon, Iy,

Puash- Pull) -
¥. Jj. Camm's * lelt ” All \\'ne

Four (HF Pen, D, l.l" P) .. 26.9.36
All-Wave ** Corona (Hl-‘ Pen,

D, LF, Pow) .. .. 9.10.37

Mains’ Onn
Twe-valve : Blueprints, 1. each
A.C. Twin (D (Pen), Pen) 50
A.C.-D.C. Two (8G, Pow)
Selectone A.C. Radiogram Two
(D, Pow) ve .o e

These-valve : Blueprints, $e. ench.
Donblo-Diodo-Tﬂode Three (H¥
Pen, DDT, Pen).. . 80
D.C. Ace (8G, D, Pen) .. .e
( , Pen) .. .e
AC. Leader (nir Pen, D, Pow) .. 7.
D.C. Premiex (HF Pen, D, Pen).. 31
Ubique (HF Pen, D (Pen), Pon).. 28.
AYPIII:C;A Mains Three (HF Pen, D,
n ve . e .
F.J.Camm’s A.C. All-Wave Silver
Sonvenir Three (HF Peu, D,
Pen) . . 5 o
.o (MRI,L“;." ' A.C. Three (D, 2L¥
A.(. 1038 Bonotone (H¥ l’en, Hy¥
Pen, Westector, Pen) .
Mains Rooord All-Wave 3 uur
Pen, D, P )
Al-World Aee (lllr Pep, D Pen) 28,
Four-vaive : 18, sach.
AC. Furyl"our( G, 8G, D Pen)
Al i;.l"ury Four Super (3G, BG, D,

n)
A, g“ﬂ)lll-luk (Hl' Pen, D Push-
Unlverss! Hall-Mark (lﬂf Pon D
Push-Pull

SUPERNETS.
: Blueprints, 15, each.
he'. (Th.ree valve) .o
mm's 2-valve Superhet ..
F J Camm's £4 8u|
¥. J. Camm's *“ Vitesso™ All-
Waver (5-valver) o0
Maine Sots : Blueprints, 13. sach
A.C. £5 8u het('l'hroc-nlve) .
D.C.£5 Supurhet (Three-valve) ..
Unlverul Superhet (Three

)
¥. J Camm‘s A.C. £4Superheu
. J. Oamm-Unlveml £4 Super-

o anllbono" Universal Your 1;1‘37
{SHORT-WAVE ‘SETS.
Twe-valve :

Midget Sbon-w.l.v.ed'l..';o (D, Pen) —

£J Ru

27.2.37
11234

31.7.87

No. of

e of lssue. Blueprint.

rW7il
rwisiA

PW3GR
PW76
Pwz
FPWI0
PW3A
PW35H
rwis
PWR0

PWat
rwis

PWio

FML
PWil
PWis3
PW55
Pwal
PWG2
PW64t
PWes
PW69
rwWs2

PW4¢
rwilL

PWI7

PW34DB
W3

PWi6
PWe6T
PW7Y
PWIA
PWiL
rwio

W"'!

rw Jb A
PW3s

PW30
PWi4
rwie

PWin
PWso

PW20
PW34D
Wi
PW47
PW40
PWaz
PWos
PW75
PW43
rwiaz
PWid
PW59
PW0O
PW73

PW3BA

Threo-valve : Blueprints, 15. each.

) xpenmentu s Short-\Wave Three
(34, b, Pow)

The Prel‘ect 3 (D 2Ll- (ll(‘ and
Trans))

The lhndspread 8.W. Three (H ¥
| Pen, D (Pen), Pen) 50

J. Camm’s Oracle Alh\ave

“I'hree (HF, Det, Pen) . 00

PORTABLES.

Threo-vaive : Bluepriats, 1s. sach.
¥. J. Camm’s ELF Three-valve

Portable (H.F Pen, D, Pen) ..
Parvo Fiyweight Mldgct l'oﬂ-

abie (8G, D, Pen) .. . 19.0.37
Four-valve : llmn t, 1
Featherweight Portable !'our (SG,

D, LF,CL.B) ., 06 .o 15.5.37

MISCELLANEOUVS.
8.W. Converter-Adapter (1 valve)

7.8.37
29.8.30
28.8.37

PW30A
PW63
TW6s
PW7s

PW6S
PWTT

Prwiz2

PWisA

AMATEUR WIRELESS AND WIRELESS MAGAZINE

RVl AL SETS.
Blueprints, 8d. eac

Four-station Crystal Set .. oo 12,1236 AW427

1934 Crystal Set .. .o 50 —_ AW

150-miie Crystai Set 50 .. — AW
STRAIGHT SETS. Battery Operated.

One-valve : Blueprints, 1s. each.

B.B.C, Speclal One-valver oo — AWIST

1went) - station Tondspeaker

One-valver (Class B) .. — AW
Twe-valve : Blueprints, 13, oul.

Melody Ranger Two (D, Trans) . - AW3AR
Full-volume Two (SG det., Peu) —_ AW32
B.B.C. National Two with Lucerue

Coil (D, Trans) - AW3ITA
Blg-power Melody Two with

Lucerne Coil (8G, Trans) 0o — AWSIRA
I.ucerne Minor (D, Pen) .. 0o -— AW426
A Modern Two-valver .. —_ WA409
Three-valve : llu'ﬂnb, 13. each.

Class B Three (D, Trans, Class B) — AW3s6
New Britain's Favourlte Threo

(D, Trans, Class B) 15.7.33 AWS94
}loluo-buﬂt, Coll Three (SG D

‘Irans —_ AWL04
Fan and l-amlly Three (D Tnns,

Class B) .. 50 AWLID
£5 58, 8.4:i.3 (8G, l) Tnn:) og AWYg2

1934 Kther Surcher- Baseboard

Model (8G, D, Pen) .. .o —_— AWHN7
1934 (Ether Benu her ; (,‘hasall

Model (3G, D, Pen) . —_ AWLI0
Lucerne }(anger(sﬂ D. 'lnnl) s —_ AW422
Cossor Melody Mlken\ ith Lucerne

Coila 00 .o —_ AW
Mullard \Iu!el’ Tluee with

Lucerve Coils - AW424
£5 1. Three: De Luxe Version

(8¢, D, Trans) . 19.5.34 AWE3S
Lucerne stnlgh'. “Three (D RU

Trans) .. — AWL3T
AII Hrlmn’lhree(l:ll- Pen D Pen) — AW44S

** Wireless League ** Three (H

Peu, D, Pen) 3.01.34 AWL51
1nnuporuble Three (SG D l'en) o Wnz71
£68 ¢s. Ra liogram (D, RC, 'lnm; _— WMis
Simple-tw.ie Three (S8G, D Pen).. June'33 WM327
l‘.mm)my-l’entode Three (SG D,

V’en) Oct."33 WM337
“W.M.” 1034 Standard '.l‘hrce

(3G, D, Pen) .. — WS
£3 3. Three (8G, D, Trlns) oo Muar'34 WM354
Iron-core Bnnd-pul Three (8¢,

D, QP21) — WM3¢2
1983 9.6 s, B.u.ery “Three (“G D

Pe WMiT1
rre Thl’ef (Pen, D Pen) .e L June .}o WMIRY
Certainty Three (SG, , Pen) .. W M3
Minitube Three (8G, D, Trans) . Od 35 WM400
All-wave Winning Three (8G, D,

Pen) . . Dee, 35 WM300

Four-valvs : Nl.prhu, 13.64. sach.
G653, Four (3G, D, RC, Traus) . AW370
*A.W.” Ideal Fonr(z SG D, Pen) 10.9.:!:1 AW402
2HF Four (2 8G, D, Pen ) -— AW421
Crusader's A.V.C.4 (2 HF,D QP"l) 18.8.34  AW445
(Pentode and Class B tputu for

above : Blueprints, 6d.cach) .. 25.8.34 AW{4HA
8elf-contalned Four (8G, b, LF,

Class B) . Aug.33  WM33L
Lucerne St.nlaht Fonr (SG l)

LF, Trans) — WM2as0
£3 58, Battery Four (Hl-‘ D, l.l-) Feb.'35  WM331
The H.K. Four (8G, 8G. D, Pen) Mwr.'35 WM384
The Auto Straight Four (HF Pen, .

HF Pen, DDT, Pen) .. .. April’36  WM404
Five-vaive : BI upvhu. 18. 64. each.

Su r-qunll'.y Five (2HF, D, RC,
Tans) .. . May'33 WN320
Class B Qludndyne (¢ 80 D, L

Class B) . Dtt.'ﬂs WM3H4
New (,I,us‘B Five (2 SG D Ll"

C . . . , Nor.'33 WM340

alne Operated.
Twe-valve : Sluepriats, 15. ench.
Consoelectric Two (D, Pen) A.C... — AW403

These Bluepeiuts are drawa full sise.
of issues

descriptions of
these sets can in sowmse cases be at the follo

prices, which are additional 1o Ihe rest of the j!lmrlﬂ A
dash before the Blueprint Number indicntes that the issue is

oul of prlm.

Iscues of Practical Wireless o 4. Post Poid.
Amasteur Wireless ..o M ol
Practical 50 il# o
Wireless Magasine .. »w =

The Index letters which precede the Bluspriut Number
indicste the periodical ln which the deecs)

thus I'W refers to Practical Wikeiess, A j-dn;
Wirelrss, PN to Prectical Mechanics, WH to Wirdess

MNagezine.

Send (preferably) s postal order to cover the cost of the
bluepriat and the jasue (stamps over 8d. w.&). to
Pracyical  axep  Avarevr Wirgizss  Blue) Dept..
Ucorge Newnes, litd.. Tower House, s«m-mpu- Btreet,

Straad, W.C3.

Feonomy A.C, Two (D, Trans) A.C. — WM R0
Unlcorn A.C.-D.C. Two (D, Pen) .. -— WH394
Three-valve : Blueprints, 13. sach.
Howme-Lover's New Ali-electric
Three (SG. D, Trans) A.C. .. — AW3R3
8.G. Three (3G, D, Pen) ALC. . —_ AW
A.(‘. Triodyne (8G, D, Pen) A.C. 19.8.33 AW
Pentaguester (HY Pen, D,
I'cn) 23.6.34 AW
Mantovani A.C. Three (lll Pen,
b, I'en) —_ WNM374
£15 158, 1936 N.C. Radlognm
(HF, D. Pen) .. . .. Jan.'36 WMi02
Four-vaive : Bluoprints, 1¢. 64. each.
All-Metal Four (283G, D, Pen) .. July'33 WM3I2B
Harris Jubilee Radiogram (HF
en, D, LE, I') .. 50 .. Muy'3> WHR3Se
SUPERNETS.
Battery Sots : Blueprints, 1s. “. ucn
Modern Super Senfor a0 — WS
Varsity Four 5 50 o Ot 35 WHSYS
The Request Ali- Waver .. .o Juane'38 WHHT
1985 Super Yive Battery (Super-
let) o o0 a0 o0 —_ WM3?9
Mains Sets : Blueprints, 1¢. 64. sach.
1934 A.C. Century Super A.C. .. — AW4ELS
He ptode Buper Three A.C. . May'34 WHIGH
".M."" Radiograni Super A. c... WM30s
1035 A.C. Stenode Apl. 35 WNIsS
- MRTAILE'.
Four-vaive : Blusprints, 13, u. mh.
Midget Class B Portable (SG,
LF, Class B) 20.5.33 AW3sE
Holldl) Portable (so, D LI-
Class B) . 1.7.33 AW303
Family Portable (ﬂl-‘, l), RC 5
tans) .. o0 50 .o 22.9.34 AWHMT
Two {LLF. Portable (2 8G, D,
Qrzn .. nG .. June'34  WMNSSY
Tyers Portable (SG, D, Tnm) = WMIGT

SHORT-WAVE SETS —Battery Operated.
One-vaive : Blueprints, 15. each.

K. W.One-valve converter (Price 6d.) — AW3Z0
5.W.One-valve for America .. 23187 AWe»
Rome 8hort-Waver 5 0 -— AW 452
Two-valve : Blusprints, 1¢. each.
Ultea-short Battery Two (SG del

Pen) 00 . Feb.’36  WM402
Home-made Coil Tuo(l) l'en) 00 — AW440
Three-vaive : Slueprints, 13, each,
World-ranger Short-wave 3 (D,

RC. Traas) 50 00 00 AWS55
Experimenter's 5-metre Sct (D,

Traus, SBuper-regen) .. 30.6.34 AWISS

Experimenter's Short-waver (Sd,

b, Peny .. Jan, 19, '35 AWESS
The (‘lrrlcr Sht)rt-wwer(su D j').l nly’35 WM3%0
Four-valve : Slueprints, 1s. 6d. onch.

A.W. Bhort-wave World- Bencr

(HF Pen, D, RC, Trans) AW{36

l-mplre Short-Waver (3G, D, lt(
ns) —_ WHM3I1s
Standlrd Four-valver Short-waver

(86, D, L.. r " . “ .. Mar.°35 WMISS
Superhet : Bluep rint, 13. 6d.
simplified Sllort -waver Super ,. Nor,'35 WM397?

Mains Operated.
Two-vaive : Blusprints, 1s. each,
Two-valve \lalnu short-waver (D,

Pen). A.( — AW{LG3W
WML Band--prcad Short'wn or

(D. Pen) A.C.-D.L. .o — WHMIs
“W.M.” Long-wave Converter .. —_ ‘W M380
Three-valve : Blueprint, 1s.

Faigrator (84, D, Pen) A, 50 —_ WH352
Four-valve : llmmlt. 13. 64.
standard Four-valve A.C. Short-
waver (3G, D, RC, Traus) . Awg.’33  WM30L
MISCELLANEOUS.
Enthusiast’s Power AmpliBer (1/6) June'35 WNsS?
Listeners” 5-watt A.(. Amplifier

(1/6) os -_ WM
Radio Unit ( 2v) for \\'Mﬂﬁ" .. Nor, '35 WHN3ve
Harris Electrogram (b-t!ery am-

wifler) (1/-) '35 WMSOD
De Luxe Coucert” 'A.C. Electro-

.'36  WM40S
rww btvle Short-Wave Ad:ptcr

(1/) o0 .. June'3S WM3S8
Trickle (' hamer(od ) a0 .. Jah . 5,°35 AW462
Bhort-W l\eAdlpur(l‘-) oo Dec.1,°34 AWYSS
Superhet Couverter (1/-) .. .. Dee.1,°34 AWEST
B.1.D.L.C. 8hort-wave Converter

1/-) s . .. oo May'ss  WM40S
Wiison Tone Master (1/-) .. .. Jume'36  WM408
The W.M. A.C. 8hort-Wave Con-

vorter (1/¢) ‘e . . — WML
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Obtaining Transmitting Licence
‘“1 should be glad if you could give me
any information as to how to set about
getting an amateur transmitting licence.””
—T. H. P. (Litherland).
HE first step is to obtain an artificial
aerial licence, and a form must be
obtained from the postal authorities upon
which you enter the lines of experiment
you wish to take up. Write to the Engineer
in Chief, Radio Section, G.P.0., Armour
House, London, E.C., for the necessary
form and further particulars. Details were
given in our issue dated November 28th last.

Biasing Output Valves
*I am going to build the 12-watt ampli-
fler, but the mains transformer which I
have got only has one L.T. winding—4
volts at 5 amps. What is the best way of
providing bias for the P.X.25A’s in this
case ? *’—J. K. (Tonbridge).
AS the remaining valves in the amplifier
are indirectly heated, the cathodes
may be returned to H.T.— through biasing
resistors, and it is therefore in order to
inelude the bias resistor for the output
valvesin the centre tap of the heater winding.
The total anode current will, of course, pass
through the resistance, and thus careful
calculation will be required to arrive at
the correct value, and the arrangement is
not very deeirable. A better plan would be
to obtain a small mains transformer having
two 4 volt 2 amp. windings and to use this
for the output valves. Such a component
would not be very expensive and would
provide much better results.

Volume Controls
‘“ I enclose a diagram of my set In which
I find that the volume control does not have
any effect at all. I can turn it from one end
to the other and it does not make the slightest
difference. I changed it twice and I am told
that the previous samples were in perfect
working order. Can you help me by telling
me the most likely cause of the trouble ? *’
—F. D. P. (Barnsley).
HE theoretical diagram is correct and
50 is the actual wiring on the diagram
which you sent. We assume, however, that
you arc using a metal or mctallised chassis
and that the volume control is mounted on
a metal bracket. In this case the spindle
of the control will be in contact with the
chassis if certain makes of component are
employed and this will result in the control
being short-circuited. Some makes of
volume control have the spindle in direct
metallic contact with the moving arm of the
control and in such a case the bush must be
fitted with insulating washers, or the metal
surface of the chassis must be scraped
away to accommodate the mounting

PRACTICAL AND AMATEUR WIRELESS

UERIES cnd

NQUIRIES

bracket.  Alternatively, if a metal
chassis is employed a wooden or

other insulated bracket could be used.

D.C. Mains Polarity

‘1 am going to charge my own accumu-~
lators from the D.C. mains, and in order to
make the board I want to find the polarity
of the mains sockets. I have been told by
one friend that this may be done by putting

RULBS

We wish to draw the reader’s attention to the
fact that the Queries Service is intended only
for the solution of problems or difficulties
arising from the construction of recelvers
desacribed in our pages, from articles appearing
in our pages, or On general wircless mattcrs,
Weregret that we cannot, for obviousreasons—

(1) Supply circult dfagrams of complete
muiti-valve receivers.

(2) Suggest alterations or modifications of
receivers described in our coutem-

es.
uggest alterations or modifications to
commercial recetvers,
(4) Answer queries over the telephone.
(5) Grant interviews to querists.

A stam addresscd envelope must be
elclondpel“fn the reply. All sketches and
drawings which are sent to us should bear
the name and address of the sender.

Requests for Blueprints must not be enclosed

with queries as they are deait with by a
separate department.
Send your to the Editor, PRACTICAL AND
ANATEUR Gosrge Nownas, Tower
House, Strand, Mmﬁ w.Ces,
The Coupen must be snelosed with every query.

the leads in salt water, but someone else
has told me that this is dangerous. I should
like to know what is the correct way of
finding the positive and negative leads.”” —
M. A, (Aldershot).
HE use of pole-finding paper is the most
practical way of finding the polarity
of the mains leads, but you can adopt the

- water scheme with safety if you include a

lamp in series with one lead. The lamp

LD

The safe way of testing D.C. Mains polarity
when using a saline solution.

should be mounted in a holder and the two
ends of the wires inserted into the glass of
salt water. Make quite certain before
switching on that the wires are well
scparated and will not move. When
switched on a profuse strcam of bubbles
will rise from the negative lead and your
mains socket may be marked accordingly.
The accompanying diagram should make
the idea quitce clear.

Aerial Coil Modification
“1 have a home-made set in which a
home-made coil is employed. I find that I

361
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cannot tune down to Radio-Lyons and as
I partieularly want to hear this station I
should like to know the best way of modify-~
ing the circuit to bring in this station. The
London National eomes in at 8 on the dial,
which is standard and tunes a Polar con-
denser.”’—G. E. (Bow).
AS the ooil is home-made we presume
that there are rather too many turns
on the grid winding. Strip off two or three,
and then try the set. A few experiments
should enable you to find the number of
turns to remove in order to permit the set
to tune in the station you require.

Energising a Speaker

‘““l have a mains-energised type of
speaker, but am uncertain regarding the
best way of energising the field winding. I
am told that it may be used for bias and also
for smoothing the H.T., but I do not want
to make any drastic alterations to my set
to include this if I can avoid doing so.”’—
G. L. (York).

HE most important factor is the

resistance of the field winding. Upon

this will depend the position at which it is
included. You can use it as a bias resistance
or in the H.T. positive lead, but if you do
not want to interfere with the circuit you
can build a separate mains unit to energise
it. This will make it entirely self-contained
and for further details we suggest you refer
to the article in our September 25th issue
in which the problem was fully covered.

Coil Connections
‘I built one of your midget portables
some time ago, and dismantled this to use
the parts in a different set. Unfortunately,
some time has now elapsed and I am unabje
to locate the connectlons for the coil. This
is non-screened and has a small angle bracket
for mounting purposes. The leads are
soldered to tags and are coloured. Is there
any eode for these or is it a speeial com-
ponent? If so, could you give me the
connections for it, please ?’—N, P. S.
(Brockley).
E presume that it is a B.T.S. coil
such as we have employed on several
sets and in that case the leads are coded as
follows: White is the top of the grid coit
(grid connection) ; yellow is the tapping to
which the wave-change switch is connected;
green is the earth end of the reaction wind-
ing ; blue is the anode end of this winding,
and red is the H.T. end of the primary
winding (or earth if this winding is used as
an aerial coupling coil). The top of the coil
has a single lead which is joined to anode
or acrifl, whilst the carth end of the grid
winding is connected to the mounting
brackct which must, therefore, be mounted
direct on the metal surface of a ehassis or
connected to the earth terminal if a wooden
chassis is employed. An ordinary two-
point (on-off) switch is used for wave-
changing.

FREE ADVICE BUREAU

COUPON

Th's coupon is available until Decemnber 11th
1937, and must be attached to all lettcrs
containing queries.
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THE ONE AERIAL FORTHE MODERN SET

INVISIBLE

PIX

PIX LONDON

A

and it sti

ERIAL

S

Highly efficient, self adhesive
aluminium strip — gives
wonderful pick-up
interference—fixed in a jiffy
without tools - ju c.k:. press it

of
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Miscellaneous Advertisements

Advertisaments are accepted for thase
columns at the rate of 3d. per word. Words
in black face aundfor capitals are charged
double this rate (mimimum charge 3/- per

aragraph). Display limes are rged at
xl- per fin. All advertisements must be
prepaid. Al icati should be
addressed to the Advertisement Manager
“ Practical and Amateur Wireless,
Tower House, 5°"“"";)"°‘ Street, Straad,

London. W.C.2

REGEIVERS, COMPONENTS AND
ACOCESSORIES
8urplus, Clearance or Secondhand, etc.

RADIO CLEARANCE

83, HIGH HOLBORN, W.C.1. Holborn 4631.
SPECIAL BARGAINS FOR THE HOME CONSTRUC-
TOR. Offers that cannot he repeated.

5/8 per gress, NON-INDUCTANCE MIXED RESIST-
ANCES, all well-known makes, Philips, Eerie, §ator,
all 1 watt and standard sizes, no duds.

1/~ tor 4, 0003 BAKELITE REACTION CONDENSERS,
good make, brand new.

@d. sach, 8in. TURN-TABLES (or Portable Receivera,
3d.0ach BALUMINIUM COIL CANS, 3}ius. high, 2iins.
in diameter.

4d. each, ALUMINIUM COIL CANS, 5in. high, 2lins.
ju diameter.

1/3, ALUMINIUM FACED PLY, sizc aprroximately
16ins. by 10ins,

3,6, PLESSEY 2-QANG STRAIGHT CONDENSERS,
.0005 sections, Top Trimmers Yully Screened.

3/-, PLESSEY 3-GANG MIDGET CONDENSER, size
approximately 2lins. by 2ins,, precision built, cach
section ,0005, Semi Screened.

4/6 dozen, T.C.C., .25 mtd,, 250 voit working, Metal-
cased (ondenser. U priuht type.

5/6 dozen, STANDARD 1 mid., 250 volt working,
Metal-cased Condensers. 'pright type

8d. per package, BRASS RIVETS,
5,

,000,

3/-, LISSEN GENERAL PURPOSE IRON-CORED
COIL for Aerfal and H.F,, complete with Reaction,
list price 8/6, without Switch,

8/11, LISSEN SET OF 3 IRON-CORED BAND-PASS
COILS, complete with Switching, tircuit, list price

approximately

7/0.
8/-, SPECIAL CLEARANCE OF BRYCE TRANS-

FORMERS, ex. large manufacturer’s order, 300-0-300,
B0 m.a., 4 volt, 4 amp., C/T, 4 volt 2 amp. Mains
input 200-250 volts adjustable.

1/- tor 3, LISSEN R.C.C. UNITS, complete with
resistance, etc. Boxedl.
64. LISSEN H.F. BY PASS UNITS, comprising 2 Mains-
bridge type Condensers, Moulded Bakelite case.
All orders 5/- or over Post Free; orders under 5/-
must be accompanied by a reasonable amount for
postage ; C.0.D. orders uuder 5/- cannot be acvepted,
RADIO CLEARANCE, 63, High Holborn, W.C.1.
Helborn 4621,

AUXHALL. Polar Midget condensers, 2-gang,
.6, 8d.; 3-gang, 8a. 9d.; 4-gang, 13s. 6d, Polar
full vision horizontal drives, 5s.
AUXHALIL. Hivac valves, entire range, full dis-
counts. Polar station-named scales for hori-
zont 8l drives, 1s,
AUXHALL. T.C.C, efectrolytic condensers, 8 mfd.
and 4 mfd, 500 volt, 2s. 6d.; 50 mfd. 50 volt,

1s. 4.
AUXHALL. Iron-cored coils, 3-zang, on base,
with circuit, 17s. J.B. drives with station-
named scale, 5e, 6d.
AUXHALL. Magnavox and Rola P.M. speakers,
7in. cone, 16s. 6d.; 10in. cone, 22s, Energised
models, 2,500 field coils, 7in., 12s, 6d. ; 10in., 175, 6d.
AUXHALL UTILITIES, 183a, Strand, W.C.2,
Temple Bar 9338, Send postcard for free list.
Post paid, 2s. 6d. and over, or C.0.D.

couvnnou UNITS for operating D.C. Receivers
from A.C. Mains, improved type, 120 watt
output at £2/10/0. Send for our comprehensive list
of speakers, resistances and other components.

WARD, 46, Farringdon Street, London, E.C.4.
Telephone : Holborn 9703,

- HE largest stock of components in Englan.i, over
500 lines, new catalogue now ready 1jd.—J.
Bearfield, 105, Upper Street, London, N.1,

EADPHONMES.—Brown, Ericsson, G.E.C., B.T.H.,
Standard Telephones, Nesper, Western Electric,
8terling, etc,, 2,000 ohms, 2s. 6d. ; 4,000, 53, Postage 6d.
SPECIAL. [Ericsson, 4,000 ohms, as new, 7s. 0d.
Telefunken, llif'htwelght, adjustable, 7a. 6d.
CRYSTAL SETS. Burne-Jones. Complete, Guaranteed,
bs. 6d. Ditto, double clircult, 8s, Bensitive permanent
detectors, 1s, 6. Crystal Detectors, complete, 1s.
Crystals with silver cat's-whisker, 6d. Postage 1j§d.—
Post Radio, 2, Copenhagen Stree(_ London, N.1.

-NORT WAVE on a crystal set. Full building
instruction and crystal 1/2 post paid.—Radio-
mail, Tanworth-in-Arden, Warwickshire,

VALVES

MERICAN Valves in sealed cartons, all types
bs. 6d. post paid,—Valves, 661-3, Harrow
Road, N.W.10.

PRACTICAL AND AMATEUR WIRELESS

Said Holmes, ‘* Though

I'm long past my
prime,
I've learnt about

FLUXITE in time.
Now I know all along
This wiring’s been

wrong—

So I’m now reconstruct-

a )

ing my crime,’

See that FLUXITE is always hy yoo—ia the
bouse—garage—workshop—wherever ~ speedy
soldering is mneeded. sed for 30 years in
government works and by leading enginesrs
and manufacturers. Of Ironmongers—in tins,
4d., 8d.,1/4 and 2/8. . N
Ask to see the FLUXITE SMALL-SPACE
SOLDERING SET— t but sub tial
—complete with full instructione, 7/6.

Write for Free Book on the art of “soft”
solderi and ask for Leaflet on CASE-
HARDEngﬂNG

STEEL and TEMPERING
TOOLS with FLUXITE.

TO CYCLISTS! Your wheels will NOT
keep round and true, unless the s are tied
.l‘;igk”" fine wire at the crossings AND SOL-

cesnsassnsesssnssanne,

5 his makes a moch stronger
wheel. It's simple—with FLUXITE—but
IMPORTANT.

THE FLUXITE GUN
=

is always ready to put
Fluxite on the solder-
ing job instantly. A
little pressure places
the right quantity on
the right spot and one

charging lasts for ages.
ALL MECHANICS

Price %
IT SIMPLIFIES ALL SOLDERING
FLUXITE LTD.(Dept. W.P.) DRAGON WORKS,

BERMONDSEY STREET. 8.E.1.

the new
Kit in the Golden Box

The remarkably efficient *“ Eliminoise *’
(Trade Mark) Anti-interference aerial,
wired with 60 ft. aerial and 5o ft.
“Eliminoise ** screened cable. An
ideal gift. The better the Set, the
greater the need.

POST THE
COUPON

BELLING-LEE!

SUPPRESSION SERVICE

BELLING & LEE, Lt
Cambridge Arteri

Please send free booklet—

1
d.,

| 1 Read, Enfield, Middx.

| *“ Wireless Without Crackling.”

|

|

(P261 H)

LPr. W. 41287 ...
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PREMIER

SUPPLY STORES

POST ORDERS| (CALLERS
Jubilee Works, - 165 & 165a,
167, Lower | |l tiie S04
et LD 50, High Street,
London, E.5. cliph:fn, WA,
Amherst 4723 Macaulay 2381

3-VALVE SHORT-WAVE KI1. 5., H.F.: Det. and

| changeable 4-pin coils,

Pentode. Covers 14-170 metres, with 4 pairs inter-
g S ol r',(‘omtpl,e(t‘:; kit of parts, with
chassis and set of 3 matched 2-volt valves, 42/-;
suitable metal cabinet 7/8 cxtra. ’ !
NEW 1-VALVE SHORT-WAVE RECEIVER OR
ADAPTOR KIT. 13 to 86 metres without ceil changing.
gr')‘nzqéle'te Kit and Circult, 12/6. VALVE QIVEN

DE LUXE MODEL, 14 to 170 metres, compleic Kit with
Chassis, 4 Coils and all parts, 17,6.
SUPERHET CONVERTER KIT, 15,-. De Luxe Model,

8.W. SUPERHET CONVERTER KIT, for A.C. Mains
Receivers, 22/8. A.C. Valve given FREE !
NE"VI 'Z-VAII.VE ‘.(Vl. KII‘I‘, 13 to 80 metres withont
cofl changing. Conmiplete Kit 1 Ci .
VALVES QIVEN FREE ! S
DE LUXE MODEL, 14 to 130 metres, complete Kit
and Circuit, 4 Colls and all t -
SR olls and all parts, 26/ VALVES
ALL-WAVE AERIAL KITS, 15-2,000 met
with matching transformer, 15I N res, complete
PREMIER *“TROLITUL ** Shert Wave CONDENSERS,
Cortified superior to Ceramic. All-brass Construction,
18 mmid., 1/6; 40 mmid., 1,77; 100 mmid., 1710 ;
160 mmtd., 250 mmid., 2/4 ; Double Spaced 15 mmid.,
2/9; 40 mmtd., 3/6. 8.W.H.F. Chokes, 9¢. ;
1/8. Afl-Brass 8.W. Condensers with integral slow-
Ty R fodsoh SUALE. "B o
¥ DIALS. Di 1
100 : 1ratio, 3/9 each. Fect and
LISSEN HYPERNIK Q.P.P. TRANSFORMERS, 3/8.
LIGHTWEIGHT HEADPHONES, 3/9 pair.
RELIABLE SOLDERING IRONS, A.C. or D.(C.
1/8 each.

JUBILEE SUPER SOLDERING IRONS, 4/8 each.

Now Ready. Our New 1938
Enlarged Illlustrated Cata-
logue, Handbook and Valve
Manual. Price 6d.
Send 6d. In Stamps for
90 Pages of Radio Interest !

SHORT-WAVE COILS, 4- and 6-pin , 13-28,
22-47, 41-94, 78-170 metres, 1/9 each, h cireuit,
Special set of 8.W. Colls, 14-150- nuetres 4/~ se€ with
rlr(;:}lt. tPl'emlselr s-l;and S&W. Coll. 11-25, 1943,
38-836 metres. mphifies S.W. receiv nstruction,
suitable any type circuit, 2/6. r e
COIL FORMERS, 4- or 6-pin low-loss, 1/~ each.
}‘usn{Iouls “'PTu l;l:: VALVES, iv. A.C. and 30v.
.18 Universal. standard types, 4/¢. 1.H.
and F.W. Rectifiers 5/6. s Festodes
BATTERY VALVES, 2 volts, H.F., L.F., Power,
Super-Power, 2/9, Var-Mu-8.G., 4- or bp?ll:’.w
H.F. Pens,, V-mu-H.F. Pens,, 5/-. Class B, §/-,
AMERICAN VALVES. Genuine American NYTRON
and TRIAD, first-grade Valves, 3 months’ guarastee.
All types in stock, §/5 each. 210 and 250, 8/ each.
New Metal-Glass Valves, all types, 8/ esch. Geawine
American DOUTRON Valves, all ¢ 3/ each.
Valve holders for all above types, “Y.p:'eh. o8t
bases, 94, each.
COSMOCORD PICK-UPS, with tonearm and wplwme
control, 10/6 each. PICK-UP HEADS oaly, 4/ cach.
PREMIER MAINS TRANSFORMERS, all types stifi
available.
TELSEN IRON-CORED BAND-PASS COILS, 180-
2,000 metres. Integral switching, 12/@ set.
PREMIER H.T. POWER PACKS. Read:
120 v, 20 ma., 25/-, with } 8. charger. a]!: 150 v.
30 ma., 27/6 ; with § amp. charger, 38/d ;250 v. 80 ma.
4 v.8-54a., 33/~ ; 150 v. 30 ma. vaive rectifier (replace-
ments only 2/-), 17/6.
MAGNAVOX MOVING COILS. Mains emergised.
154 ** 7in. cone, 2,500 ohms, 18/- ; * 153 ™ ¥in. coun,
° 9in. come, 2500

2'hms Og‘;n:' 1%:0:1: P8, 254," 7in. come,
ohms, E “ v
106; ~ 452 * 9in. oom? 22/6. Latest type Boln Sin.
P.M.’s, 18/~ Celestion Boundex, 19/8.
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ELECTRADIX

Exceptional Bargains in Transformers

Ly FORMERS. Fine lot of Perrantt _
shrouded and B.T.H. Bakelite for conpling and
outputs. Ferranti A.36, A.F.3 and 4, R.D.234,
81, etc., 5/6. B.T.H. 4-1 at l’- each. Perranti
for output to speaker, 8/-,
O.P.M. 3 ratio output, 6 6,

nnltlner output Tians-
[

NAINS TRANSFORMERS, H.M.V., all mains to
350-0-3%0, 60 ma., 4 v. Iunp.md4v Q'my-.
848, Extr large H.T, to 4,000 volts for

RECEIVERS, COMPONENTS AND
ACCESSORIES
Surplus, Clearance or Secondhand, etc.

RADIOMART

SHORT-WAVE MANUAL

Packed with short-wave information and cu'culu ol
mains and battery recelvers, hu:llldln‘ﬁl
het and 6-metre tnn.smltun, modulators, etc

4,000}volts, 200 m.a., 80/,

CHOKES. L.F. S8moothing. } amp., Browns, §-

PARTS. FExperimenters often want to wind their own trans.
formers. We huve a quantity of odd intervalve, mains chokes, etc.,
unmiarked, at bargain prleﬂ Ficen, 3 watt, 1/8; 10 watt, 2,-;
15 watt, 2 8; 20 watt, §/-; Postuge, »d. You(ezautohumylu-.
hebbin and wire cheap this way.

CONSTRUCTORS. Our hand-geared iin. drill at 1/8 In a vice
makes a zood coil winder. Rectifiers, metal, for H.T. direct on
A.C. mains, give 180 v. 30 m'a D.C., §/-, Short-wave stand-off
jnsulators, Bd. Lirbtning arrestors, vacuum type, 1/-.
CONDENSERS. Fixed 8,000 volts, test, 1 mfd., 18°-;
@50 volta, 4 for 1/ 2 fd,, 8for 1/, Iost utn.

MIKES AND SPEAKERS FOR XMAS

MICROPHONES. Table Model ¢ N.W.11.”
For hone broadcasting. Bakelite square
body on bronze base. contsiniag trans-
former, switch and pluTsa, is & niarvellous

production at & low pricee Worth 2
goineas. Only /. Lesdix No. wn
Pedestal, 1vin. high, 126  ILesdix

superlor No. 12BB Ring. l14in. pedestal,
18 6. Hand mikes in 2in. case, No. 11
at 5 8. Huperior type, No. 11a, 7,8. Home
mitcrophone No. 1L is a eofo general-
purpose robust mike, xith solid bakelite
body, back termlnnh front metal grille,
)und or sling design, 8

METERS.—All ranges and sizes In stock.
New stock of Laboratory precision ap-
paratus, Bridges, Meggers, Galvos, Micro-

Ammeters and Relays.

SPEAKER BARGAINS, Moving-coil, ener-
¢is '] 6in. cone, soiled but good, fsmous
wikers, 4 § only, New Speakers,
Gis. cone, 2.300 ‘ohie and tranef., 7/6.
Macnavox Type 144, 6in. cone, 2,500

R. & A,

chms, 12 6. A.C. mains enrrgised Hpeakers,
with rectificrs, 100,260 v.. 1lin. cone,
with transforiner, 30-, Jensen 220 v,
A.C. Bin. cone nnd tr-n-rormea 25 -,

Battery 8 v,
7in. cone, 8 . Epoch in polllhed
cabinet, 13in, x 7|n. x 16in. high, 17,6.

DEWAR Type 81 SWITCH as specified for
the Hume Inter-communication unit, 3 6.

THE DIX-MIPANTA., Prompt delivery can
now be given. This is & wonderfully versas
tile, high-grade moving-iron mulu-mnge
meter for service oo A.C. or D.C. jobs.
No projecting terminals. THREE ranges
of volts, 0-7.3, 0-150, 0-300. Used for
MILLIAMPS, resds 12} m.a. and 73 ma.
;: :hck bakelite case. Only 2jin. by 2}in.,

MORSE AND KIGNAL KEYS.
Rogyal Alr Force model, balanced
action, all solid brass bar, tungeil
VBN s e iy o T8
» y for
Other keys from 8/ to 30/-,
:gmm.':’m o4 10/- MORSE
4/0 BILI-I wllf Dﬂk
treul

ﬂh;-uun tong, 2= wﬂ Bell Pushes. ~Foroelain, 2.,
or §/~ ushes 1/6 and 2/ Pmdmth-hnu

mllﬂlﬂl for 230 \oll.lao m/A, holds 14 o7s.,
3{:.* SOLENOIDS fur remote work or nhy, 4 and 6 volta, } in.

eundloz.wllnﬂkconndeon. tal frame, Trans-
witters, magnetic ki key. 10 amp. contacts 8-v. cofl, 1/, Magnet
operated Selector, 8 gangs of 25 contacts., each 10/~ Magnetic
trip or overload switches, } to 10 amps., any voltage, 7/6. Auto-
Qlt-on:.-lﬁt('—:;h Mta’y switches, 1§/-. Max. and mln.vc‘:lrcult
anitchen, all In sock. Bpocity voms wiiee extre bigh voltage
MODEL BOAT CONTROL. Sbort-wave Tranamitters, 6 volt, 21/-.
m 8/-. Relays, 10/-, Light Ray Cells, selenjum, 8/-, 7/6

MAKE YOUR OWN RECORDS ON DISC

The FEIGH RECORDER fits anY

Less Pick-up and Tone Arm, 21/-.
Either 4 - doz. metal blanks ean be
used or the giass costed simplets,
10in.. 3/- each. Pre- amplmeru for

Mikes, tery
Model in cabinet, 85/-. A.C. Malns
pre-amplifiers, 'im valve rectifier,
stesl-cased model, 80/,
GRAMO-MOTORS for reconling, Universal Model, 85,10/-,
GRAMO-MOTORS. OGarrard Universal A.C./D.C. with turntahle
and aato switch, £3,10/-. B.T.H. Universal model YM, turntatide
and auntostop, 4b/-, A.C. Moturs and turntable, H.M.V.
llio voslvtlo.a 285/~ 330 volts, $7,6. Motor only, 30/-. B.T.H. Golden
Disc,

PROJECTION LANTERNS, on 8Btand, 250-watt, 86/-. Arc lamps,
Blide lanterns, Film projectors, and Sound heads, cheap.

3,000 other Bargaing in Naw Sals List ** N Post Fres.

ELECTRADIX RADIOS

218 Upper Thames Street, London, E.C:4
Telaphone : Centrel 4611 =—

= s

1 mid., |.

aud ready for use, 'only 37,6..

Information on transmitting licences, aerials, Class B
ampiifications, neutnllutlons, lupu-hot. nllgnment ete,
The wmost written
by practical engineen, priee 6d., post lree. 7i4. in-
cluding catalogue.

1037 Short-wave Catalogue only (3 times enlarged)
price 1}d., post free.

44, HOLLOWAY HEAD,
BIRMINGHAM 1

COMML\ICATIOV Recelvers, transmitting gecar,

ifiers, valves, transformers, Distributors
i‘.‘)lr icrafter, Taylor, Hammarlund, Raytheon,
ludlographlc, Ltd., 66, Osborne Street, Glasgow, C.1.

OUTHERN RADIO'S Guaranteed Wireless Bar-
gains ; post paid.
PLEQSEY 3-valve Battery Sets, complete in sealed
cartons with three Mazda \al\es. moving cofl
speaker, Pertrix batteries and accumulator, in ex-
quisite walnut cabinet ; 57/6 (limited quantity only).
GARRARD Record (‘hangen, A.C. 200-250 volts,
chauges eight 10- or 12-inch records: &6
(u;mplete sealed cartons); universal A.C./D.C. modol,
£7/10.
ARRARD A.C. Radiogram Units, with pick-up
and all accesdories, in sealed cartons; 42/-.
OLLARO Single Spring Motors for Gramophoues
or battery radio; 10/-, completc with turntable
and all accessories.
ELSEN (1987-38) Components: iron-core coils
W.349 (Midget size), 3/6; W.477 (triple ganged.
for band-pass or straight circuits), 14/6; W.47¢
(triple ganged superhet), 14/6; W.478 (twin ganged),
9/-; all ganged coils complete on bases, with switch;
.F. tranaformer coils, 4/6; dual range coils, 2,9,
with acrial series condenser, W.,76, 3/9,
ELSEN A.C./D.C. Multimeters, 5-range (tests any-
thing radio or electrical), 8/6; loud speaker
units, 2/6; Ace (P.0.) mlcrthones complete with
transformer, ready for nse with any receiver, 4/6;
headphones, 4,000 chms, 3/- pair.
VAL\ ES.—Full range for American receivers, 6/-

OBbE Tappers, complete radio-telegraph set
(Oasher, buzzer and tapper), with batteries,
bulb, code, 3/-.
ARGAIN Parcels of Assorted Components, jn-
cluding coils, resistances, condemers, chokes,
wire, circuits, etc., value 21/- ; 5;
OUTHERN RAI)IO 823, n Rd., London,
N.W.1; and 46, Liste 8t., London, W.C.1, Al

mail ord.
ﬁi‘( RADIO, 323, Euston Rd.. London,
‘X .W.1 (near Warren St. Tube) *Phone: Euston

3775.

FOR all components at right price, write Radio-
graphic, sfate your requirements: quotations

T return
iﬁdlogmphle. Ltd,, 66, Osborne Street, Glasgow, C.1,

ANKRUPT Bargains. List free. All new goods.
Decca 6v. 1037 A.C. superhets, 5 gns. Decca

18 gn. 1937 6v. A.C. radiograms, 10 gns. Truphonic
Coronation models, b5v. all-wave superhets, list
)2 gns., for 6/10/0. Lotus 4v, A.C./D.C. consolettes,
67/6 Decca 3-pentode battery sets, £6/15/0, st
1937, 77/6. Decca 5v. 9 gn. battery 1037 superhets,
92/6. Plessey 6v. A.C./D.C. superhet chassis with
Mullards and speaker, 90/-. Ditto 4v. battery type,
complete, 67/6. Celestion 65/- type cablnet MC

“MCCARTHY

High Efficiency plus Economy!

S-VALVE ALL-WAVE
SUPERHET

(Complete
with B.V.A.
Valves)

This moderately-priced 7-stage S-valve all-wave recelver utiliser &
remarkably efficient superheterodyne circuit which provides
exceptional Aeumvlty on all three wavebands—18-50, 200-350,
1,000-2,000 metres.

Circult includes: Latest type triode-hexode freqoency changer.
varl-mu pentode LF. plifier, double diode-triode operating
aa diode detector and I.F. amplifier, aud providing full A.V.0.
High-slope 3 watts output pentode. Wase-change and gram,
awitch. As illustrated, but with new type dial with principal
atation names.

6-valve all-wave Superhet
with Radio Frequency Stage
8 Stages

8 tuned circuits
3 wavebands

~ (Complete with
B.v.x. Valvu)£8 A7.€
Performance (made ible by use of hts. de vaives)

qmwM‘MMvammmsmmwmm.
Brief it des : Large * Alrpl with

b d lights
Micro-vernjer

on hes uge stecl chassis.
Covers 19-2,000 metres. A
Circult ounwl-el Prudactoc circuit. brendb frequency amplifier

speakers, 30/-. Ditto 45/- ty})e

only. Celestion Soundex 9/6 P)I/W 13/6 Battery
3v. consolettes with valves and M 27/6. Vidor
A.C./D.C. 4v: 8gn. models, 5.3/17/6 Bnrgoyne ov,

A.C. superhet table radlognm, £8. Altham 3v.
H.F. pen., detector and pentode sets all-wave, 07/6.
All sets with valves and .C. speakers. Large stock

replacement valves, Most makes of sets supplied.
Get my part-exchange offer first. Second-hand as
new Vidor 1037 midget battery portable. Cost
£5/19/6, 50/-. Advertiser since 1920.—Butlin, 6,
Stanford Avenue, Brighton, SBussex, Preston 4030,

T900 "  Camm’s Corona* battery and all-mains
veraions, specified and oompetmve kits. DBest

value recelvers, valves, etc. ck-ups, 4/-. M.V.
Auto- Changers.
etc. Lists free.—' Ford Radio

Service, Queens
Place, Hove,

Bankrup_t surplus ntocks, )

changer
double hnd- LP.T. coupled LPF.
ﬂod-mp::d L.F. ampiifier, II; A V.a%de?m
valves, 3-watt pentode output.
All McCarthy receivers supplied complete with valves,
knobs, rlol lamps, leads, mains cable and plug. 12
months’ guaransee.
Deferred terms on application, or (btough our city
agents, London Radio Supply Co., 11, Oat Lane,
E.C.2. Demonstrations Daily.
Cash with order om 7
for illustrated catalogmwe o,
McCarthy receivers.

MCCALRTHY RADIO Lyo.

44a, Westbourne Grove, London, W.2,
o Telephone : Bayswater 3201/2.

* approvel, Also write
complete ramge of all
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MISCELLANEQUS

AI)IO TLR\H) RADIOGRAM.. Electric motors,
25/-. -ups, 9/6, Heads, 4/3. Pedestal
Anexagrams, £ Tablegrams, £4/4,-. Portables
A.C./mains, L’l/l(i- Battery, m/lo/-. Automatic
record-changers, £6. Acoustic gramophones. Port-
ables, xedesluls spring motors, turntables, tonearms,
sound-boxes, horns. cabinets, ﬁttmus, spring, wheels,
musical instruments, Cheapest, Unique assortment.
List Free, Giit alarm clocks, 8 .  Approval.—
** Regentam,”’ 120, Old Street, London, ¥:.C.1, Tele-
phone: CLE, 5770. Est. 34 years.

ANTED jmmediately 3 dozen detachable sponge
W rubber headphone ear-piece caps, similar to
those used inf(rystal Receiver days, Must befunused.
Apply to Handcock llouse 17 Fleet St.. Dublin,

) EPAl kers, 3. LF.

EPAIRS to any kind of Loudspeakers 4/-

and Speech Transformers, 4/-; Phonex, 3'-.
Moving Coils and Mains Tnns., Chokes and Jtesis-
tances, Quoted For, Trade discount. Quick Service.—
E. Mason, 44, East Rd., City Rd., N.1. Clerk 3339,

OVIE3S at Home, How to Make your own
Cinema Projector. Parti 8 free.—Movie-
scope (L), Pear Tree Green, Dod@inghurst, EKssex.

UR 1937-5 Catalogue contains much lﬁorn:t;n
on Transformer Design. Post Free—Lumcn
Eleetric Coy., 18, Scarisbrick Avenue, Liverpool, 21,

" BATTERY CHARGING PLANT

-VOLT Car Battery ‘Model (‘Gll"" 30/-, 6-volt, |

25/-; ‘2-volt, 18/8." All 2 2 .amps 6v., 1a., 15f-.
2-\ OLT } amp., 8/6 1 amp., 12/6. A chargers
complete with metal rectlﬂem steel cases ; just
plug-in, fit spades, switch-on,
ELIVERY CERTAIN If ordered at once; send
now, stating Mains voltage.—Brighton Radio
Service, 34, Middle Street, Brighton.

TUITION

AKE YOUR HOBBY your career or fncrease its
interest tenfold. Britain's Best College,
approved by the Inst. Rad. Eng. and leading Radio
firms, provides complete training in Radio Engineering
hy post or day classes. Full details from : *“ P.R.W,."
LONDON RADIO (OLLEGE, Grove Park Rd.,
London, W.4 (Chiswick 3244).

FOYLES

Booksellers to the World.
Special department for Wireless Beoks.
119-125, CHARING CROSS RD,, LONDON, W.C.2
Telephone: Gerrard 5660 (12 llnes).

GOLD FILM

MICROFU

Lo Sld

FUSES

20 Stock Rotings
Type F.2, suitable for Battery
sets, 150 m/A blows at 300
m/A, Resistance 7} ohmns.

LOUDSPEAKER REPAIRS

OUDSPEAKER repairs, British, American, any

make, 24-hour service; moderate prices.—
Sinclair Speakers, Alma (,ru\e, Copenhagen Street,
London, N.1.

FPA to Moving Coil Speakers, Cones and Colle,

or rewound. ‘ields altered. Prices

Quuted including Eliminators, Loudspeakers, Re-
paired, 4/-. L.F. and Speech Transformers, 4/- post
free,  Trade Invited. Guaranteed. Satisfaction,
Proms)t Service, Estimates Free, — 1.3, Repalr Service,
5, Balham Grove, London, $.W.12, Battersea 1321.

ADVERTISEMENT INDEX

Y Voltage 260 Volts ).C.
Specified for "',’ Type F.2, suitable for Mains Pa.
“D—XMASTER’’ sets. 500m/A blowsat 1ump. | Ajrcraft Products, Ltd. e
and the R“,lsu"ce“ °hm’2u," olts | Armstrong Manufacturing Co 359
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Whiteley Electrical Radio Co., le Fronl Coum .nJBSS
Wingrove and Rogers, Ltd. 326

WONDERFUL NEW
[ \\\ . PIANO |

>3 SHOP-SOILED
5| 4-GUINEA
MODELS

o 1eu 35,_1’-:-:

Carr. 1'.
Only 24 to offer at this prlce—only .Hshtly shop-
soiled, We guarantee thess accordions to be
our regular £4.4.0 models. Pleases note
specification:—No, 2025/12/2. 25 piano keyx, 12
bass, @ voiwre, Reeds on npnraie plates give rich tone.

Easy to play. Strong carrying oase P B, 2

only at 35'- (Cash only), so order at once—
Money refunded in full if tvo late to secure,

The L. R. Supply Co., Ltd,, 11, Oat Lane, London, E.C.2

Having purchased an entire factory stock
of msical instruments, we are able to
. make this truly amazing offer
of complete drum seta, com-
priaing large bass drum, brass
bound with real skin and
seven adjusters, strong auto-
matic fiy-back footbeater, real
tkin side drum, hardwood tap
Lox, brass cymbcl triangle
and’ cowbell, also pair well-
balanced drum sticks. The
whole outfit comes to you
complete in strong box at
l;lcredalchlel clearance

price o only, posta
1/.. No party or amateur band ls complete wlthol‘l?
this wonderful outfit, so send P.0. 9/6 at once to:—

AIRCRAFT PRODUCTS LT
(Dept. P.W.J.8.1). 91, New Oxford ltroot,
London, W.C.1. ‘Phonc: TEM 6559,

YOUR CAR WiILL
ALWAYS START!

With a PREMIER Battery Charger
for Home or Garage.

Westinghouse Rectification. Complete
Ready for use.
To charge 2 volts at § amp. 10/-.
6 i 6

” 6 ”» 1 ”» 19/6.
»” 12 »” l »” 21/ .
»w 6 ., 2 , 326

TWO NEW MODELS, completely enclosed.
To charge 6 volts at 4 amps. £3/19/6.
6 or 12 volts at 2 amps. £3/19/6

SPECIAL OFFER
Cosmocord Playing Desk for 100-250 v.
AC. mains. Converts your Radio into a
Radio-gram. Stand your Radio on top of
this unit and connect pick-up lead to your
set.  Beautifully finished Satin  Walnut
Cabinet fitted with Motor and {Pick-up.
Our price, £3/10/0.

Desk Microphones. P.O. Carbon Types,
An efficient carbon instrument for general
use. In all colours. 4/-. Post Paid.

PREMIER SUPPLY STORES,
167, LOWER CLAPTON RD., LONDON, E.5.
AMHorst 4723,

165, FLEET ST., LONDON, E.C.4. CENtral 2833.
50, HIGH ST., CLAPHAM, S:W.4. MACaulay 2381.

EXCEPTIONAL RADIOBARGAINS

* REES-MACE " 3 Valve Portable 80/~

* PHILLIPS ”” 3 Valve D. c . 38/~

** AMPLION ™ 4 Valvs A, . 885!

** MAJESTIC " § Valve lnmlct A, C . S8J-
SP " § Valve AC. 55/-
 EKCO " 3 Valve D.C, . 38
“H.M.V."” 3 Valve D.C. . 50f-
* ULTRA "' .3 Valves D.C. . S0
“ ULTRA " All-wave § ann D.C./A.C. 2710/
* COLUMBIA * 2 Valve A.C. . 28/
| * TELSEN ™’ 3 Valve AC. . S04~
“ULTRA " £ Valve D.C . 38/
“K.B.” 3 Valve A.C. . 48/«
“ AMPLION *’ 8 ann Al c . 80f-
“PYE 2 Valve A.C. . . 38/
-'neo"avunnc . ] az2je
* COSSOR *’ ry Reosiver. Complete . 40/«
Kit 5/G, complete witl 3 Vaives oo . 200
Mains Unit D.C. 4 Tappings .. /e

UNIVERSAL RADIO
221, City Rd., London, E.C.1.

TORTOISE LAMP-LITA

Forlighting 2}v. or 3}v. lamps, i.c. 80 lamps

at 0.16 amperes, 25 lamps at 0.26 a
Upseful for lighting model stages, nm

houses, Xmas trees, shop windows,
signs, displays, etc.. For use on zom

A.C. mains. Price -‘5,6 post fres.

Bakelite Case.
_—

TORTOISE HOME CHARGER

For charging 2v. accumuiators at { amp. or
4v. accumulators at -mp 200/230v. A.C.

mains. Westinghouse P"“ 12,6 post fres.

Bakelite Case.
MAKERS AGENTS LIM!TED

HIGH HOLBORN HOUSE, LONDON, W.0.1.
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THE OUTLINE OF WIRELESS

By RALPH STRANGER 8 6 net (9/-)
A book which covers the theory and practice of Reception trom A to Z.

WIRELESS CONSTRUCTOR'S ENCYCLOPADIA
By F. ]. CAMM 5= net (5'3)
The whole field of wireless construction is covered, in description and d‘agram, in this book.

THE MATHEMATICS OF WIRELESS
By RALPH STRANGER 5= net (55)

A simple introduction to arithmercic, algebra, geometry, trigonometry and calculus as they atfect
wireless calculations. 256 pages. Fully lllustrated.

NEWNES TELEVISION AND SHORT-WAVE
HANDBOOK
By F. J. CAMM 3/6 net (4/-)
The first really complete and authoritative work on this subject.

EVERYMAN'S WIRELESS BOOK
By F. J. CAMM 3 6 net (4/-)
JUST OVUT:

WIRELESS COILS, CHOKES AND TRANSFORMERS :

AND HOW TO MAKE THEM.
By F. J. CAMM 26 net (2 10)
An important new Handbook for every home constructor and anyone interested in radio.  With
Special Chapters on Selectivity, Break-through, Coil Winders, Coil Troubles and their Remedies.
18> pages, cloth bound, with 126 easy-to-follow illustrations

FIFTY TESTED WIRELESS CIRCUITS

By F. J. CAMM 2 6 net (2/10;
By RALPH STRANGER 2’6 net (2/10}
A valuable synopsis of technical terms that everybody can understand.
Obtainable from all bogksellers or <end a P.O. for the amount indicate hrache
and the book will be delivered to vou post free ... .. wni Wirele Book De

Newnes, Ltd.. Tower House, Southampton Street, strand, London, W.C.2,
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THE NEW OSRAM " INTERNATIONAL " RANGE OF VALVES

POLNTS OF )
pnctniceantn | POINT 2.
IMPORTANCE

& The International Range incluces valves of
: most modern design

NEW RELEASE
* OSRAM X65 TRIODE HEXODE

The OSRAM X65 is designed as an electron coupled Frequency
Changer in superheterodyne circuits which include short
wave reception. It has the great advantage of a higher
input impedance at ultra-high frequencies than ever previously
achieved in valves of this class and, due to the electrode
design. the drawbacks of other frequency changers operating
at the short wavelengths are almost non-existent. High
stage gain is obtainable even down tothe shortest wavelengths.

Due to the use of a 6.3 volt 0.3 amp. Indirectly Heated
Cathode, the OSRAM Xé65 is equally suitable for both A.C.
Mains and D.C.-A.C. Mains sets.

CHARACTERISTICS

OF OSRANM VALVE  Xe6s it is recommended that the X65 is used in coniunction with a
Heater Volts .63 stage of H.F. Amplification, such as the
Heater Curreat .. .. 0.3 amp. OSRAM W63 or (KTWé3) to ensure pgice /
:nndc \\olll':lg(' - .. f;:: n. maximum efficiency and highest signal racH I5 -
Screen Voltage . . ma. . .
1o noise ratio

Control Grid Voltage . —3
Oxcillator Voltage . 10v. peak.
Conversioa  Conductance

at Eg—3. . 225 micro amps. Volt.

The self-locating
‘“ International '’ Octal base
is fitted.

Ia

Sold by all Radio Dealers

*LOOK FOR FURTHER
‘““POINTS OF TECHNICAL tMPORTANCE MADE IN
IN FUTURE ANNOUNCEMENTS. ENGLAND
Write for Osram Valve Guide

OSRAM VALVES - DESIGNED TO ASSIST THE DESIGNER

Advr. of The General Electric Co. Lid., Magnet House, Kingswav, London, W.C.2
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