
SEE
INSIDE!

Practicale

lanuarybkEE GIFTS NEXT WEEK

GEORGE
NEWNES

LTD.
Vcl. 3. No. 69.
JANUARY 13th, 1934.

Rr,.At,,,,i 01 Hie it f ic r.

ale

THE MODERN
ELECTRIC EYE

THE WORLD'S HANDIEST AERIAL
SELF ADHESIVE A revolutionary idea in Aerials. Just unroll the tape and press it up in

pgsition around the room or up to the attic-and it sticks. One pull and it's
BEST PICK-UP down and leaves no mark. No danger from lightning, reduces static

C" NEATEST interference and increases selectivity. Ideal for artistic homes. Excellent
pick -till for flats. Obtainable everywhere. British Pix Co., Ltd., London, S.E.L
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That's where the Screened Pentode starts its work

V P 4
S P 4
PRICE 17'6

Whenever you want advice

about your set or abcut your
valves - ask T.S.D. Mulard
Technical Service Department -
always at your service. You're

under no obligation whatsoever.
We help ourselves by helping

ycu. When wri'ing, whether your prcblem is big cr
small, give every detail, and address your envelope
to T.S.D., Ref. D.N.B.

No longer does the signal have to pass right through
to the output stage to reach the Pentode valve.
Because here is a valve designed to bring Pentode
Power into the aerial stage to modernise radio design
into Pentode -Detector -Pentode circuits. It is a great
step ! Remember how Mullards first introduced Pentode
Power into the output stage of receivers ! And then
realise that here at last comes Pentode Power in the
early stages-realise that this valve brings old A.C.

receivers up-to-date. Ask your dealer about this
new Screened Pentode. It is another Mullard Master
Valve - which speaks volumes.

Mullard
THE MASTEDVALV

The Mullard Wireless Service Co., Lid., III uilard House, Charing Cross Road, London, W.C.2.
4rks



January 13th, 193 4 PRACTICAL WIRELESS 809

TWO FREE GIFTS NEXT WEEK !

EDITOR:
Vol. 11I4 No. 69 11 F. J. CAMM Jan. 13th, 1934.

Technical Staff:
W. J. Delaney,

H. J. Barton Chapple, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.,
Frank Preston, F.R.A., W. B. Richardson.

ROUND the WORLD of WIRELESS
What of Television ?
'THERE are distinct signs that television
1 is at last coming into its own, and

the public is realising that, although
present-day television transmissions are
not perfect, they are at least capable of
providing excellent entertainment. Until
lately the degree of perfection to which
wireless telephone reception has attained
has been offered as an excuse for the
statement that radio is rapidly approaching
finality. Such a statement is obviously
far from the truth, since no sound can be
really " complete." without, the associated
" vision." It is a very short time since
moving -pictures were considered to have
become well-nigh perfect, but immedi-
ately it was found possible to syn-
chronize sound and music with the
pictures, ideas underwent a rapid
change. To -day " silent " films would
be scoffed at, and in precisely the same
way it is safe to predict that " vision-
less " radio will very soon be a thing
of the past.

The change -over to televised wire-
less transmissions as common sources
of entertainment will probably come
" in a night," and it behoves every
interested amateur to make himself
acquainted with the principles of tele-
vision at the earliest possible oppor-
tunity. It is very largely with this
idea in mind that we commenced to
present to readers of PRACTICAL WIRE-
LESS a short time ago our " Television
Supplement," the popularity of which
has already become very apparent to
us. PRACTICAL WIRELESS has, since
its inception, gained a wonderful
reputation for presenting a vast
number of facts and a maximum amount
of information in concise and interesting
form, and readers may rest assured that
the self -same principles will apply to the
many articles on television which will be
given.

Perhaps there are some readers who
consider television beyond their compre-
hension, or who think that the necessary
apparatus is either complicated or costly.
To any such persons we would suggest
that they carefully peruse some of the
television articles, after which we are
convinced that their views will completely
be modified. To other readers who have
already assimilated the fundamentals, or

who have commenced to experiment with
television apparatus, we would say that
they will find all the additional information
and constructional details which they
require contained in our regular feature,
the " Television Supplement."

A Secret Out
FOR some time the Editor of PRACTICAL

WIRELESS has been hard at work on
what motor car manufacturers delight to
refer to as a " hush-hush " task. The
nature of this has been kept secret until
just recently, when it has become known
in th.- office that Mr. Camm has been
designing another new receiver for his

TWO FREE GIFTS NEXT
WEEK !

(I) The PRACTICAL WIRELESS " 1934 Wavelenlyth
Guide and Station Log "-A hang-up chart containing
all of the important stations and their new wave-
lengths, as laid down under the Lucerne Plan.

(2) A valuable Booklet entitled " MAKING YOUR
SET SELECTIVE." The problem of selectivity has
become acute. and this specially -prepared booklet
will show you how to modify your receiver to cope
with modern broadcasting conditions.

F. J. CAMM'S 1934 FURY SUPER.
Next week's issue will also contain details of Mr.

F. J. Camm's 1934 Fury Super. Every reader will be
interested in his latest receiver, and readers who built
the " Fury Four" (described in January and February
last year) will be enabled for a few shillings to bring
their receivers entirely up to date. The demand for
the next issue, in spite of a greatly increased printing
order, will be colossal I Reserve your copy now I     WO   ***    
readers. Mr. Camm described his " Fury
Four " in January, 1933, and this remark-
ably efficient set was easily the most
popular 'home -constructor set of the year.
The latest 1934 receiver is even better than
the 1933 one, so you can rest assured that
it is something really good. Although very
easy to make, it embodies all the latest
developments and is sure to meet with the
warm approval of every amateur who
delights in set construction. The writer
is forbidden from giving any _ further
details at the moment, but the complete
specification will shortly be available for
publication. Look out for the set which
will ensure perfect reception during 1934 !

Practical Mechanics for January
THEJanuary issue of NEWNES' PRACTICAL

MECHANICS (6d. from all newsagents,
or 7id. post free from George Newnes, Ltd.,
8-11, Southampton St.,Strand, W.C.2)
contains many interesting articles on
fascinating scientific and mechanical sub-
jects. There are well illustrated articles on

Making Mains Transformers for all Pur-
poses," " The Iris Diaphragm," " Astron-
omy," " Model Boats," " Making a Small
Precision Lathe," " Home Cinemato-
graphy," " Television Synchronizing Gear,"

Piccard Gondola," " Experiments in
Chemistry," " Microscopy," Home Re-
cording," " Practical Conjuring," " Lathe

Work for Amateurs," " Model Rail-
ways," " Gramophone Upkeep, Over-
haul and Repair," " Making an
Ingenious Combination Lock," " Prac-
tical Hints and Tips," " Building
Model Aeroplanes," " Making a Twin
Solenoid Electric Motor," " The
Polariscope," whilst special features
deal with "New Tools, Gadgets, and
Accessories," " Money Making Ideas,"
" Trade News," " Club Reports,"
" Free Patent Advice to Inventors,"
" Replies to Readers' Queries," " The
Latest Novelties," " Notes, News and
Views," etc., etc.

This modern and practical monthly
magazine is lavishly illustrated and
has an attractive new three -colour
cover each month. Get a copy to -day.

Mr. W. 0. Twells
IT is with deepest regret that " His

Master's .Voice " announce the
death of a valued member of their
Advertising Department; Mr. W. 0.

Twells. He died on December 16th at the
age of forty-five years, after a week's
illness, culminating in double pneumonia.

Mr. Twells joined " His Master's Voice "
in May last, after having been in charge of
the radio section of Columbia advertising
for four years. He was previously with
Celebritone, Ltd. He leaves a widow and
two young children. The funeral took place
on Tuesday, December 19th, at which
promilient members of both " His Master's
Voice " and Columbia staffs were present.

ENSURE YOUR FREE GIFTS BY
ORDERING NEXT WEEK'S ISSUE NOW I
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ROUND the WORLD pf WIRELESS (coniinued)
Wireless for Diamond Mines

AN interesting example of the use of
wireless in industry is the regular

Communication service maintained by the
Consolidated Diamond Mines of South-
West Africa, Limited, between their station
at Luderitzbucht (South-West Africa) and
their mining camp at Oranjemund, 160
/idles distant. Equipment capable of
operation on either telegraphy or telephony,
as desired, was supplied by the
Marconi Company some eighteen
months ago, and has since been
regularly used for the exchange
of messages at fixed hours every
morning and afternoon, on wave-
lengths of about 1,100 metres.
Despite the severity of the
atmospheric disturbances prev-
alent in South-West Africa, the
service is very reliable. An
interesting feature of the Lude-
ritzbucht station is that, its site
being on solid granite with sand
pockets, the use of counterpoise
is required instead of the usual
buried earths. The installations
at both stations are identical.
Theltransmitters are the Marconi
" U " type of 1 kilowatts power,
and derive their energy from
paraffin engine generator sets.
This type of transmitter com-
prises two rectifying valves and
one oscillator in the telegraph
unit, with a modulator and
submodulating valve added for
telephony. The wave range is
from 600 to 3,000 metres.

Short Plays from Midland
Regional
ON January 22nd Midland

Regional listeners will
hear three short plays-Maurice Baring's
The Drawback ; The Monkey's Paw, by
W. W. Jacobs, which has been given from
London, and Gertrude Jennings' clever
comedy of a lift, Five Birds in a Cage. Then,
on the 27th, there is a pantomime bur-
lesque, Snowdrop and the Seven Dwarfs
(Hollywood Version), with music and lyrics
by Ronald Hill. As the result of nearly
two hundred auditions, Martyn Webster
has found some new acting talent in the
region, and some new players will be in
the casts.

New " Points of View " Talks
THE first Scottish Regional discussion

in the new " Points of View " series
will take place on January 15th. This series
will bring to the microphone, on some half -
dozen occasions, distinguished Soots to
discuss some of the great world problems
of the present day. " Is Democra0
Doomed ' is first on an interesting list, and
it will be debated by Mr. Tom Johnston,
who was Parliamentary Under -Secretary
for Scotland in 1929-31, and Lord Privy
Seal in 1931, and Professor F. A. E. Crew,
the distinguished biologist and author. It
will be interesting to discover whether there
is a typically Scottish view -point on great
world problems.

Prague's Alternative Programmes
THE old Prague-Strasnice station, which

was closed down when the new Liblice
transmitter was brought into operation,

-,...,....i........".......--,.........i...i..;;...4.-.:......i...i.
I INTERESTING and TOPICAL i

1
PARAGRAPHS.....-....--.............0.."................ ....1

has been completely overhauled and brought
up to date. It is now carrying out tests
in the early morning hours on 249.2 metres
with a view to the broadcast of an alterna-
tive programme for radio listeners.

RECORDING THE KING',S CHRISTMAS MESSAGE

By special permission of The King, an H.M.V. gramophone record of his
Christmas Day speech was made in the "His Master's Voice" recording
laboratories at St. John's Wood. The half -recorded wax blank, which
is made chiefly of soap, can be seen, whilst one of the engineers adjusts
the volume and the other examines the track of the King s voice under
a magnifying glass. The width of the track of His Majesty's voice in

the record is only three thousandths of an inch.

Opera House Relay
IN future Radio Budapest will restrict

its relays of performances from the
Royal Hungarian Opera House to excerpts

Problem No. 69
Jackson made up a battery -receiver In

which an R.C.C. stage was incorporated. He
found that both on local stations and gramo-
phone the output valve was overloaded, so he
substituted a potentiometer for the grid leak
in the R.C.C. stage.. Re found, however, that
as the control was adjusted, very little altera-
tion in 'Volume vt'a5 experienced for part of
the travel, and then suddenly the volume fell
away rapidly, so that it was very difficult to
obtain smooth control of the volume. He had
the potentiometer tested and it was found to
be quite in order. What was wrong ? Three
books will be awarded for the first three
correct solutions opened. Address your
attempts to The Editor, PRACTICAL WIRELESS,
8-11, Southampton Street, Strand, London,
W.C.2. Envelopes should be marked Problem

.; No. 60 and posted to reach here not later
than January 15th:

SOLUTION TO PROBLEM No. 68
The bias resistance which was joined in the cathode

,lead of the H.F. valve in Jenkinson's receiver was
roken, thus isolating the cathode.

''  The following three readers succeeded in correctly
solving Problem No. 67, and books have, therefore,
been forwarded to them

M. W, Bowden, 3, St. Michaels Gardens, N. Kensing-
ton, London, W.10. G. B. Ashford, 221, Rookery Road,
Handswotth, Birmingham. R. Handford Banner,
Nether Farm, Shuttlewood Chesterfield.

consisting of one act, as it has been found
that when this course is adopted the appetite
of listeners is whetted and the opera house
bookings proportionately increase as a
consequence of the broadcast.

Neutral Broadcaster for Holland
SO far the two Dutch transmitters,

Hilversum and Huizen, have been run
by a number of political and religious

bodies, who in the course of
their programmes have intro-
duced a considerable amount of
propaganda for their respective
associations. In view of the
friction existing between these
various programme organizers
an attempt is to be made to
establish a high-po,wer station
with a view to a regular service
of strictly neutral broadcasts.
Some Music Case !

THE National Broadcasting
Company of America, when

removing its belongings to the
new headquarters at Radio City,
was called upon to transfer the
largest collection of music in the
world. It consists of more than
500,000 scores valued at well
over half a million dollars. In
many instances they bear the
actual signature of the com-
poser, an embellishment which
greatly enhances their value.

Radio in the Sahara Desert
HE French Authorities have

decided to establish a
comprehensive network of small
wireless telephony and tele-
graphy stations in the Sahara
desert with a view to linking

up the different military posts. The first
three stations will be installed at Wahatel
Faragia, Wahatel Karigia and on the Sinai
promontory.
Will the Poste-Parisien

Duties ?
ACCORDING to a report from Paris

the Poste-Parisien station may sus-
pend its entertainment broadcasts in the
near future, as there is a possibility of
the transmitter being taken over by the
French Admiralty. It would be used for en-
suring communications between the capital,
the naval seaports, and warships at sea.
Verbal or Gong Time Signals

CONTRARY to the custom adopted in
this country by which the exact time

is automatically supplied by the Greenwich
Observatory, many Continental stations still
broadcast at odd hours, and take their signals
from an electric clock in the studio. In Ger-
many, except at fixedperiods of the day, the
listener is verbally told the time when the
announcer strikes a gong and informs his
hearers the number of minutes or seconds
past the hour. A similar method has been the
custom in most French studios, but it is grad-
ually being replaced by clock carillons at
the opening or end of the programmes.
Value of Super -Power Valve's Emission
IN 1,000 hours a good two -volt battery

super -power valve would emit electrons
the total weight of which would be of the
order of 300 times the weight of the complete
filament.

Take Over Other
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THE ICONOSCOPE
IN studying the problem of flight, designers

have taken as their pattern or model
the bird, and so we have arrived

at the present state of perfection in the
art of flying. So it is with television. The
eye and its operation have been the object
of considerable attention by scientists who
have been endeavouring to reproduce by
artificial means what Nature provides.

Now Dr. Zworykin of America, who is
well known for his researches into the
problems of television, has produced by

' electrical means an " Electric Eye," which
functions in several respects
in a manner similar to that of
the human eye. In perfecting
the Iconoscope, as this new in-
vention is called, the cathode-
ray tube and the photo -electric
cell have been utilized. Both
have already been employed
in television, and it seems only
natural that further develop-
ments should be associated with
them.

The Cathode-ray Tube
Fundamentally the cathode-

ray tube is somewhat analogous
to the ordinary radio valve. It
possesses a hot cathode, or
filament, and an anode. Fig. 2
illustrates diagrammatically the
various elements comprising it.
'First of all there is the Fig.
cathode C, which is surrounded
by a circular shield S. Mounted above it is
the circular anode or " gun " as it is called.
Arranged above are two pairs of plates, D,
mounted at right angles to each other : these

-are known as the deflecting plates. The

Fig. 2.-Theoretical diagram of a
cathode rag tube.

TI -11F, MOD ERN
FLECTRIC 1F:YE

The Marvellous Invention of an American
Scientist. With the Iconoscope Objects
can be " Seen " in Their Entirety and

Retained in an Electronic " Memory."
By " LAMBDA "

PFICIPZE. NSIT "10F.AIC

EL. CtiAV.,..E

1.-Showing how the scenes projected on to the mosaic

glass tube is filled with a quantity of inert
gas, such as argon.

A positive potential of from 300 to 3,000
volts is applied to the anode, which has a
small hole in the centre. Electrons are
attracted to the anode and race through the
hole at high speed, impinging upon the
flourescent screen at the end of the tube.
On striking the fluorescent screen a luminous
greenish glow appears. In order to focus
the stream of electrons into a beam the
shield is given a negative bias and the
inert gas also assists in focusing. They are
therefore emitted from the cathode in a
stream similar to the stream of water which
emerges from the nozzle of a fireman's hose
pipe.

After leaving the anode they pass
through the two pairs of deflecting plates.
It is a unique property of this electron
stream that it can be diverted or bent, by
placing a bar magnet close to the tube,
when they will be attracted towards it.
This stream can also be bent by electrical
means.

A positive potential is applied to each
pair of deflecting
plates, whose func-.
tion is to alter the
direction of flow
of the electron
stream, one pair of
plates causing it to
adopt a vertical
movement and the
other plates causing
it to move horizon-
tally. This is how
we reproduce, by
electrical means,
the principle of
scanning as em-
ployed with the

Pc

Nipkow Disc or Mirror Drum in the
mechanical television systems.

The Photo -electric Cell
Here again\ we have a device which

operates fundamentally on the same
principles as that of the radio valve and
the cathode-ray tube ; that is, an emission
of electrons from a cathode is attracted to
the anode, this being at a positive potential
with respect to the cathode. The great
difference lies in the method adopted to
attract the electrons from the cathode to

the anode. In the photo-
electric cell the cathode usually
consists of a coating of nickel
or silver sprayed on the inside
of an evacuated glass bulb.
This sprayed surface is then
coated with a light-sensitive
metal. - The anode may be a
small disc of nickel, or may
take the form of a small sheet
of wire gauze.

Now when light is allowed to
fall upon the light-sensitive
cathode electrons are emitted ;
they are attracted to the anode
and an electric current flows.
This current, as can well be
imagined, is extremely small,
and is therefore amplified by
means of a suitable valve
amplifier. Its particular value
in television is that the amount
of current flowing varies with

the intensity of the light which is focused
upon it therefore the fluctuations in
light intensity can be converted into
a fluctuating electric current which is
directly proportional to the light value.
Having considered these two devices
we are now able to appreciate the
importance of the Iconoscope and the
remarkable advance which has been made
towards the perfection of television.

are scanned.

The Problem
With existing television systems all

scenes to be televised have to be scanned,
line by line, and the picture rebuilt at the
receiving end, dependence being placed
upon the persistence of vision of the human
eye to perfect the illusion. The scene is
therefore composed of a number of elements;
consequently the light falls on the photo -

(Continued overleaf)
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Fig.3.-Fundamental circuit depicting
the operation of the Iconoscope.
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(Continued from previous page)

electric cell for only a fractfon of a second.
and corresponds to the illumination of ono
picture element. Supposing we desire to
obtain a scene composed of, say, 70,000

. picture elements, the time of transmission
of one element will be quite infinitesimal.

We have already seen that the current
from a photo -electric cell is proportional to
the amount of light falling upon it and also
to the time during which it is acting on the
cell, so that in this example the amount of
light is very small indeed, and consequently
the amount of amplification needed to obtain
a satisfactory result would be very great.

Now the inventor of the Iconoscope
reasoned that if a television system could
be devised which would function -in the
same manner as the human eye, compre-
hending the whole of the scene at once, all
points of the picture would affect the photo-
sensitive cells at the same time. If the
picture contained 70,000 elements we
should, theoretically, secure 70,000 times
the amount of photo -electric output.

ELECTRON st-->we

Is

C

111

11)

ececTRON qZ/N

Pc

Having " seen " the whole of the picture
it would of course still be necessary to scan
it, so that it would also be essential to
devise some method whereby the scene
could be retained ; some sort of electronic
" memory " would have to be arranged.
This was the problem.

PRACTICAL WIRELESS January 13th, 1934

in which the picture is reproduced upon a
(Increscent screen. -

An Elementary Example._
To appreciate how this system functions

we will consider -the circuit of Fig. 3; which
shows only one of the many photo -electric
cells which constitute the mosaic. This
single cell is represented by P, and C
represents its capacitance to a plate-the
signal plate-common' to all the elements.
The complete electrical circuit is quite
straightforward and can be followed from
the cathode Pc to C, then through the
resistance R to the negative terminal of the
high-tension battery, the anode Pa being
connected to the positive terminal. You
will notice the straight parallel lines repre-
senting the light source being projected on
to the photo -electric cell. In actual
practice this would, of course, be the re-
flected light from the scene to be televised.
Immediately the light falls upon this cell
the cathode Pc emits electrons and con-
sequently the condenser C becomes positively

MOS/AC charged by the
action of the
light. As the
number of elec-
trons emitted by
the cathode
depends upon the
intensity of light,
so the amount

P.G.#77E

404-rhECT/N6 C0/4 3'

The Solution
In order to solve this problem a special

form of cathode-ray tube was constructed
in which a rectangular plate is used in
place of the fluorescent screen (see cover
illustration). This plate consists of a
sheet of a very thin mica, mounted upon a
sheet of metal known as the signal plate.
Upon the other side of the mica sheet is
sprayed a solution of light sensitive material
which settles upon it in the form -of globules.
Each of these globules constitutes a separate
photo -electric cell, the plate behind the
mica sheet representing the anode which,
of course, is common to all the cells,

The picture is projected upon the mosaic, ,
which results in a continuous emission of ':
electrons according to the distribution of
the light in the picture. This. device a a
acts as a number of small conderisfrort
mica sheet being the dielec The
charges acquired by each eleme of , the
mosaic are released by the ca hode-ray
beam each time the picture i mpletely
scanned. The impulses are., amplified and
used to modulate the intensity of the
cathode-ray beam in the receiving tube,

.lIiI F -111111 --
Fig. 4.-Complete
circuit diagram of
the Iconoscope-the

Electric Eye.

by which the condenser is charged also
depends upon the intensity of the light.

Now when the electron beam strikes this
particular element Pc C it receives electrons
from the beam and consequently becomes
discharged. For the reasons already given
it will be apparent that the discharge
current is proportional to the amount of
light falling upon the cell. This discharge
current is now converted into a signal
voltage across the resistance R which is
connected to a suitable valve amplifier.

The Iconoscope
We now arrive at the complete circuit

of the:-Iconoscope and this is shown in
Fig. The 'photograph (Fig. 1) should
be examined in conjunction with the
theoretical diagram. Here we are dealing
with The complete unit and the figure
shown focused on the mosaic is ready to
be scanned.

When. discussing cathode-ray tubes it
was mentioned that the beam could be
bent by magnetic or electrical means. In
the Iconoscope this. deflection of the beam
is carried out magnetically by means of two
pairs of coils so arranged that they slip
on the neck of the tube. A complete
television transmitter along these lines is
illustrated on the cover.

TIO writer is indebted to Dr. V. Zworykin
for hit courtesy in supplying the diagrams
and photographs of the Iconoscope repro-
duced in this' article.

ITIfE ADVANTAGES OF R.C.1
COUPLING j

1.11/.114=111.01111Mtli

RESISTANCE-CAPACITY coupling -be-
tween low -frequency stages - has
fallen very much into disfavour of

late. This is doubtless due to the excellent
performance given by the modem trans-
former, which can generally show a straight
response from 50-5,000 cycles at ieast.
The comparatively large stage gain is also
an important point in its favour. Offset
against this is the undeniable fact that
resistance -capacity coupling still has a
much wider frequency response than the
transformer. The low -stage gain is not a
very formidable objection in these days of
high amplification mains valves. Perhaps,
however, the most important fact to be
borne in mind is that R.C. coupling scores
heavily in the reproduction of transients.

Let us examine these points individually.
Providing a good transformer is parallel
fed, there is probably ' little to choose
between the two coupling methods as far
as bass response goes. Look at the re-
sponse curve of any transformer, however,
and we shall see that above 5,000 cycles
the curve falls rapidly. This is due to the
inherent self -capacity of the windings';
with R.C. coupling the self -capacity of, the'
components is negligible, and providing
correct coupling values are chosen, an even
response up to at least 10,000 cycles may
be assured.

Now we come to transients. In passing,
we may as well remark that the musician
usually terms this " attack," which is self-
explanatory. Any sudden- or staccato
sound comes under this heading ; hind -
clapping, and pistol shots are good examples,
as also are the explosive consonants in
speech, e.g.," p " and." b." Most receivers
fail dismally in handling transients when .

transformer coupling is employed.- The
reason for this is that all transformers
tend to oppose any change in current ; in
point of fact they have electrical inertia.
A sudden surge of current occasioned by a
transient will meet with a sluggish response
by the transformer ; it will not " jump to
it."

Furthermore, when the sound ceases the
transformer is loth to leave go, as it were.
Our original transient, therefore, emerges
from the fray as a blurred and poor imitation
of the original. No such effect is apparent
with R.C. coupling. Reproduction has far
more " attack." The rendering of the'
piano and stringed instruments, which are
rich in transients, is far more pleasing and
life -like.

A 'few words with regard to details. Do
not make the coupling condenser too large,
and do not use too high a value .of grid -
leak, otherwise trouble will arise with grid
blocking. This phenomenon is caused by,
a heavy charge on the condenser being
unable to leak away quickly enough. If,
on the other hand, the leak is made too
small, amplification will suffer ; too small
a 'grid condenser will tend to weaken the
bass. A useful compromise between the
two evils is a .01 mfd. condenser and ai
.5 meg. leak.

It must not be thought from the fore-
going that a receiver using transformer,
coupling is incapable of good reproduction.
Far from it. So much depends on the rest
of the set, in particular, perhaps, the loud-
speaker. After all, what is the use of
striving for a receiver response up to
10,000 cycles when the speaker cuts off
at 5,000 ?



MANY requests are received by the
Advice Bureau of PRACTICAL WIRE-
T,Rss for designs and circuits in

respebt to amplifiers for public address
and demonstration purposes. It is obviously
outside the scope of that Department to
.supply complete designs for individual
requirements, and it is thought that a few
Alotes on the subject might be . helpful.
The notes will be of a general nature, since
it would be quite impossible to give a single
design that would be suitable for all re-
quirements. There are many points to
consider in deciding upon the basic essen-

24000 Ohms
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In this Practical Article the Author
Gives Some Useful Information in

Regard to the Choice of Circuits for

Power and Public Address Amplifiers.
By. FRANK PRESTON.

" noises " which occur at the same time as
the speakers are in use, and also according
to the acoustic properties of the room, or
situation in which they are operated.

50,(AI000
MS

.02
Mid

C/0558

/soy. N.T.

L.S.

Fig. 1.-The above circuit represents an excellent arrangement for a battery -operated
2 watt amplifier.

tials of the circuit to be used, as will be
seen when reading the following para-
graphs, but sufficient information will
be given to permit of the average experi-
menter working out the final details for
himself.

Power Supply_ and Signal Output
The very first item which must be

considered is that of the power supply
which is to be used. If A.C. mains are
available any desired amount of signal
output can be obtained with little difficulty
with D.C. mains the output ,is more
limited, whilst when the only available
power is that to be derived from batteries
it is impossible to obtain a greater output
than 5 watts unleas economy can entirely
be ignored. When dry batteries (as
opposed to accumulators) have to be em-
ployed for high tension supply the greatest
economical output is restricted to about
2 watts.

Having settled the power -supply
question, that of the signal output required
must be taken into consideration. No very
definite ruling can, be given, but it will
generally be found that an output of at
least 1 watt should be allowed for every
6,000 cubic feet of space when the speakers

, are placed indoors, or to cover a circle of
some 15ft. radius when the speakers are
out-of-doors. These figures must, naturally,
be modified according to the general

By way of example, let us suppose
that an amplifier is required to enable
gramophone records or wireless pro-
grammes to be comfortably heard in a small
hall measuring 50ft. by 25ft. by 10ft. high.
The volume of such a room is 12,500 cubic
feet, and therefore a signal output of
just over 2 watts is about the minimum
required. This could be supplied by a
battery -operated receiver having a good

/loot

Class B valve in the output stage, and if
thiee or four speakers were available, so
that the sound could be more uniformly
distributed, the output would probably be
adequate.

A Battery -Operated Amplifier
A cir cuit for a suitable amplifier is given

in Fig. 1, where it can be seen that two
valves precede the Class B one. It might
be possible fully to load the Class B with
only a single (driver) stage, but it is always
found better to operate valves at somewhat
less than their maximum capacity when
quality of reproduction is an essential
feature. The first valve is of the L.F.
type, having an anode impedance of about
10,000 ohms, and the input to this (from
the detector valve of a receiver, pick-up or
microphonutransformer) is supplied through
a .25 megohm volume control potentio-
meter. Choke -capacity coupling is em-
ployed between the first and second valve,
whilst ample decoupling is provided in the
first anode circuit. The second valve, which
acts as a driver, is of the small power type,
having an impedance of about 4,000 ohms
and a mutual conductance of some 2.5
milliamps. per volt. It feeds into a driver
transformer of 1:1 ratio, which has a
resistance -capacity tone control in parallel
with its primary winding. There is also a
.02 mfd. condenser across each half of the
secondary to prevent the possibility of
" Class B rattle," and undue high -note
response. The output valve feeds into a
centre -tapped Class B choke to which the
speakers are connected. When only two
speakers are employed it will generally be
found best to wire them in parallel, but
when several are to be connected up a
series -parallel arrangement is to be pre-
ferred, and it is better to employ speakers

(Continued overleaf)
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Fig. 2.-1n this circuit indirectly -heated D.C. valves are employed, their heaters being
wired in series.
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(Continued from previous page)

of the type now sold for " extension "
purposes, having transformers with tapped
primaries and a switching device for choos-
ing the most suitable ratio under working
conditions. In the particular circuit
illustrated, grid bias is obtained from
batteries, but there is no reason why
automatic biassing should not be employed
if desired.

On D.C. Mains
When D.C. mains are to be used for

supplying the necessary power, the best
circuit arrangement is probably that shown
in Fig. 2. Indirectly -heated D.C. valves
are used, and there are three in all ; the
first is of the high -amplification power
valve type having an impedance of about
2,500 ohms, a mutual conductance of 4.5
milliamps. per volt and an undistorted
output of 'some 600 milliwatts. This feeds
into a pair of indirectly -heated D.C.
pentodes crnnected in push-pull through
a 5 : 1 input transformer which is parallel -fed
through a choke -capacity circuit. The two
pentodes are each capable of delivering
2,300 milliwatts output when supplied
with an anode voltage of 250, or of just
under 2 watts when 200 volts is fed to

.3
.30000,N1

W.

3
Oth00ros

/

no more than 15;20 henries at 15 milli -
amps. and so no difficulty occurs in this
respect.

A.C. Operation
When A.C. mains are being used any

signal output up to some 15 watts can be
obtained without great difficulty and
without the need for a special H.T.
generator. In fact, an amplifier of that
nature can be made by using standard
components throughout. The general ar-
rangement of a simple circuit, which is
extremely efficient, is shown in Fig. 3, from
which it can be seen that four valves are
employed altogether. The first is an
ordinary indirectly -heated A.C. valve of
the L.F. or small power type, and is
resistance -capacity coupled to the second
valve, a large power valve having a
maximum undistorted output of about
two watts. This valve is choke -capacity
coupled to the input push-pull transformer
which feeds into a matched pair of directly -
heated super -power pentodes. The latter
should be of a type having an undistorted
output of 10 watts, a mutual conductance
of 4 milliamps. per volt and a maximum
anode -voltage rating of 500. The sup-
pressor grids require a maximum voltage

.5,444i4 Choke 42

r

0 a.

Fig 3.-The circuit for a really powerful A.C. mains -operated amplifier. Indirectly
heated valves are employed in the first two stages with a pair of directly heated

pentodes in the push-pull output stage.

the anodes. Thus a total output of about
3i watts (3,500 milliwatts) can be ex-
pected under normal working conditions.
All the valves are of the type requiring
a heater current of .1 amp. at 35 volts,
and the heaters are wired in series, a tapped
" ballast " resistance of 1,450 ohms being
included in circuit to cut down the mains
voltage to the required figure of 105.
Automatic bias is provided for every valve,
and the values of resistances shown are
correct for most valves of the types referred
to. Smoothing is by means of a 500 -ohm
choke and electrolytic condensers. The
total H.T. current will be between 60 and
70 milliamps., and the smoothing choke
must therefore be capable of handling this.
Rather more than 50 milliamps. will be
passed through the centre -tapped output
choke, which component should have
an overall inductance of about 50 henries
when carrying the maximum current. So
far as is lorown, there is no standard
component on the market which complies
with these requirements, although there
are several firms who will make one to
special order. The difficulty can easily
be overcome, however, by employing two
smaller chokes connected in series, and there
are many examples of this type of com-
ponent on sale. As regards the choke
used for feeding the input push-pull trans-
former, this need have an inductance of

of 200, and this is obtained by the insertion
of suitable decoupling (and voltage -drop-
ping) resistances in the high tension supply
aircuit. Rectification is by means of a full -
wave valve rectifier which gives an output
of 500 volts at 120 milliamps. There are
three low tension windings on the mains
transformer, of which one supplies 4 volts
at 4 amps. for the filaments of the directly -
heated output pentodes, another gives 4
volts at 2 amps. for the heaters of the first
two valves, and the third supplies 7.5 volts
at 2 amps. for the rectifier filament. Airto-
matic grid bias is provided for all the valves
by means of suitable resistances in the
cathode`, and H.T. negative leads, whilst an
adequate degree of decoupling is provided
to ensure stability under all conditions.

Suitable Components
The smoothing choke must be an ex-

ceptionally good component having an
inductance of not less than 15 henries
when carrying the maximum high tension
current (120 milliamps.). All the smoothing
and coupling condensers must be of a type
having a rated working voltage of not less
than 1,250, and it is wise to insert fuses in
the positions indicated on the circuit
diagram. It is scarcely necessary to detail
all the componerAs employed, since the
values of all important ones are clearly
marked on the drawing. Notice partici],
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larly the wattage ratings of the various
resistances and bear in mind the fact that
the values shown are minimum ones which
there is no harm in exceeding. It would'
appear that the maximum output of this
amplifier should be about 20 watts, since,
the two valves in push-pull have each an
undistorted output rating of 10 watts:
Actually, however, the full output cannot:
be obtained, due to the fact that the total
anode current consumption of the four,
valves under " maximum anode voltage "
conditions is slightly over 160 milliamps.,
As the rectifier is of a type supplying only,
120 milliamps. the full voltage will not be
obtained under working conditions, with a'
result that none of the valves will be fully
loaded. This is not really a disadvantage,
and makes for longer valve life whilst,
permitting the use of perfectly standard'
and easily -obtained components. To ob-
tain a full 20 -watts signal output it would
be necessary to connect two rectifiers in
parallel or to use a rectifier of the mercury-:
vapour type ; neither method is worth the
expense entailed unless the full output is
an essential feature.

In making A C amplifiers to give greater
outputs, up to, say, 100 watts it becomes
necessary to employ a pair of valves of the
transmitting pattern in the output stage,
when specially large rectifiers are called
for. Nevertheless, the circuit arrangement
given at Fig. 3 is generally applicable to
any type of amplifier regardless of its
signal output.
A " Universal " Amplifier

It is frequently desirable to have an
amplifier of the " universal " pattern which
can be operated from either A.C. or D.C.!
at will and in such a case the circuit of
Fig. 3 is applicable provided that a half-;
wave metal rectifier (or two such rectifiers'
joined in parallel) is inserted at the point
marked " X." The rectifier should give
an output of no less than 80 milliamps. ate
200 volts. When working on D.C. the,
rectifier merely acts as a " passenger "i
since it does no useful work, but when the'
amplifier is connected to A.C. mains it/
fulfils its normal function.

High Tension from a Low-tension Aceuniu-.'
lator

WILL the author of the article entitled
High Tension from a Low-tension

Accumulator, appearing in our issue date
December 23rd, 1933, please send his full
name and address so that payment can be
made ?
Television-Be Prepared

I
HOPE all readers are mentally 'preparing

themselves for the advent of television)
by carefully studying the frequent articles!
we publish on that subject. Television is
inevitable, and radio cannot be considered
complete until it arrives. As with radio
telephony, the home constructor will
undoubtedly be the first to enjoy real
television.

The Search for the Ideal
AFRIEND of mine who has purchased

quite a number of receivers is still
searching for his ideal. I tried to elicit from
him what that ideal was, and found that
he wanted to receive almost every British
and European station at equal strength,
free from interference and of equal quality.
Such an individual expects too much from
one instrument. You cannot have it all
ways. If you want multitudes of stations,
you must be prepared for a fair amount
of headphone work and a sacrifice of a
certain amount of quality.
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IN a previous article I dealt at some
length with instability of the kind which
is often prepent in high -frequency

amplifying stages, and now it is proposed
to consider the low -frequency portion of the
receiver. It is somewhat difficult to draw a
distinct line between the two kinds of
instability which have been referred to
as L.F. and H.F., since quite often the
two are inter -dependent to such an extent
that, for example, high -frequency currents
are the cause of low -frequency instability
and vice versa. In order to make this point
more readily appreciated, it might be
mentioned that in some receivers L.F.
instability of a violent nature can easily
be produced merely by running the loud-
speaker leads near to the aerial -earth
leads, or even to the terminals to which the
latter are connected. In the same way,
the proximity of speaker and pick-up leads
can often be the cause of serious instability,
whilst in a console type of receiver the same
kind of trouble might be introduced by
running the loud -speaker wires close to the
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By BERNARD DUNN

Numerous Simple Methods of Dealing With Distortion and Other

Troubles Arising from
tuning coils, or to
the detector or S.G.
valve.

The causes of
L.F. instability
above referred to
are perhaps fairly
obvious ones, but
they should always
be looked for as a
preliminary to the
further tests that
might be applied
to a set which is
behaving unsatis-
factorily.

Detecting L.F. In-
stability

Before
going any
farther
into the
subject it
might be
best to
decide
just what
we mean
by L.F.in-

Unstable L.F. Amplification are Here Described
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Fig. 1.-These theoretical and pictorial diagrams show how the detector and
consequent L.F. valves can most easily be decoupled. The decoupling com-

stabil t y, ponents and wiring are shown by full lines, the remainder of the circuit
and also being in broken lines.

how itcan be detected. As a matter of
fact, this is often the most difficult
part of our task, since the fault
can manifest itself in so very
many different ways. It might
be noticed that reproduction is
simply distorted ; perhaps it
sounds " screechy " or high-
pitched ; there might be a constant
whistle accompanying all repro-
duction ; a whistle or " groan "
might be noticed on notes of
certain frequencies or on loud
passages ; the noise which has

1/77'- Lead

Fig. 2.-L.F. instability in portable sets can often
be cured by screening the loud -speaker leads with

metal braiding.

Fig. 3. - Differ-
ent methods of
preventing the
passage of B.F.
currents into the
L.F. amplifier
are shown here.
New components
and connections
are indicated by

heavy lines.
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been given the name of " motor -boating,'
due to its similarity to the sound made by
the exhaust of a motor boat, might makt
good reception impossible. Instability ens
make itself known in other ways, too, but
one of the symptoms referred to is in most
cases noticeable.

Next we should consider what is the
prime cause of the trouble, so that we may
be in a better position to localize the fault
and to say exactly which component or
connection is responsible for it. Broadly
speaking, L.F. instability, like H.F.
instability, is due to a feed -back or uncon-
trollable oscillation effect. But instead of
the feed -back being one of high -frequency
currents, it is low -frequency ones which are
concerned, and because of this it invariably
gives rise to effects which can be detected by
the ear.

High Resistance H.T. Supplies
A very common source of the trouble is

the high-tension supply. If this is of high
resistance and the anodes of the detector
and low -frequency valves are connected
directly to H.T. positive, through the usual
coupling components but without th(
insertion of decoupling resistances, etc.,
is a perfectly easy matter for the low
frequency currents appearing in the anode
circuit of one valve to pass back to the
anode of a previous valve, thus producing
a definite and obvious feed -back or reaction
effect. If the high-tension supply were of
low resistance those currents would pass

(Continued overleaf)
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Ls of decoupling which have just been
described are illustrated collectively in
Fig. 1, the decoupling components and
wires being shown in full lines, and the
others by broken ones.

250,00a
Ohm P/irteter.

Fig. 4.- When instability is due to fitting a
new high -amplification valve a volume control
should be connected between the L.F. transformer

and the grid of the valve.

(Continued from previous page)
through it to earth and cause no trouble
whatever. High-tension batteries, when
in good condition, have a comparatively
low internal resistance to L.F. currents
and therefore do not tend to produce
instability. But when the battery runs
down, its internal resistance increases and
there is a- definite opposition to the easy
flow of signal current through it. The very
`Old, though obvious, idea of connecting a
large capacity (2 mfds. upwards) condenser
across the positive and negative high-ten-
sion terminals is a good one, since the
condenser provides an easy by-pass to the
L.F. currents.

When an eliminator is employed in-
stability is liable to be much more
pronounced, due to the fact that it has, of
necessity, a much higher resistance. This
resistance is introduced by the chokes and
resistances which are essential for smoothing
purposes. Even with an eliminator, how-
ever, it is often quite sufficient to connect
a 2 mfd. condenser between the output
terminals in order to reduce its L.F.
resistance to a reasonably low figure.
Decoupling the L.F. Stages

In every case where the H.T. supply is
responsible for the trouble it is considerably
better to tackle the problem by decoupling
the detector valve, at least. This is done
by inserting a fixed resistance of some
25,000 ohms between the coupling com-
ponent (resistance, choke, or transformer
primary) and high-tension positive, and
joining a 2 mfd. fixed condenser between
the " set " side of the resistance and earth.
The method just mentioned is very well
known, but does not, by itself, always give
the desired effect, especially when two or
more low -frequency stages are included in
the set. It is then a good plan to decouple
the first L.F. valve also, and this could be
done by following the same method, but
that would not prove very satisfactory,
because the resistance would so cut down
the anode voltage that the valve could not
operate under efficient conditions. But if a
small L.F. choke were used in place of the
resistance the voltage -drop would be
inappreciable and efficiency would not be
impaired. The output valve in any fairly
modern set is adequately decoupled by
means of the output transformer fitted to
the loud -speaker, but where a speaker of the
older balanced -armature type is still in use,
the last valve can be decoupled satisfactorily
by interposing a 1 : 1 transformer between
She set and the speaker. All the methods

the

L.F. Feed -back
A prevalent source of L.F. instability

in portable sets is feed -back between
the frame aerial and loud -speaker leads.
The two are bound to be placed fairly
near together, so that the difficulty is
not quite so easy of solution. One
way of overcoming it is to screen the
speaker leads by means of a length of
the special metal braiding sold for the
purpose. This is slipped .over the
wires, making sure that it does not
make contact with them, and connec-
ted to H.T. negative (which corre-
sponds to the normal earth connection
of a ". fixed " receiver) by means of a
length of thin wire (See Fig. 2). Whilst
on this subject, it should be mentioned
that the lengths of wire made up in
form of coil springs and -intended for

curtain runners are not suitable for screening
purposes unless all the turns are soldered to-
gether. This is bemuse the wire forms a small
inductance coil, and thus, instead of pre-
venting H.F. pick-up, it actually assists
in that direction. The point is mentioned
because it has come to our notice that a
number of readers have
made use of this apparent-
ly simple and inexpensive ,

valvemethod of screening, with '
unsatisfactory results.

H.F. By-pass
With some portables it

is not enough simply to
screen the speaker leads,
because there is a certain
amount of H.F. current
leakage into the last valve.
In that case, a cure can
generally be effected by
connecting a small by-
pass condenser between
the anode terminal and H.T. negative;
when a Class B output stage is employed,
the condenser should be joined between
the two anodes, or alternatively, a con-
denser may be connected from each anode.
The capacity of the condenser depends
upon the severity of the trouble, but a
value from .001 to .005 mfd. will nearly
always prove suitable. It should be remem-
bered that if the capacity is too high there
will be some slight loss of the higher notes.

H.F. " Stoppers "
Although the method of by-passing H.F.

currents which reach the power -valve is
fairly effective, it is generally better to
prevent them from passing into the L.F.
amplifier at all. High -frequency currents
should really be entirely dispensed with in
the anode circuit of the detector vale, but
they do sometimes find their way farther
into the set. The H.F. choke should prevent
their passage into the amplifier stages,
but it cannot be fully effective unless a
by-pass condenser is connected from the
anode of the detector -valve to earth. This
is a point which is too frequently over-
looked, although it only calls for a fixed
condenser wired as shown in Fig. 3. The
condenser may have a value between
.0001 and .001 mfd., but in every case
the smallest value which gives the desired
result should be employed, since the higher
values by-pass a small percentage of the
higher audio -frequencies as well and so
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tend to make reproduction rather low-
pitched.

Another method of preventing H.F.
currents from passing into the L.P. ampli-
fier is to insert a " stopper " in series with
the lead from the transformer or R.C.C.
unit to the grid of the first L.F. valve.
The " stopper " may be either a fixed,
non -inductive resistance of between 50,000
and 100,000 ohms, or a second H.F. choke.
This method is of particular value in the
case of short-wave receivers, although it is
by no means useless with normal broadcast
receivers, especially portables. Connections
for the " stopper " are given in Fig. 3.

New Valves
It was mentioned in the previous article

on H.F. instability that the trouble could
be due to the fact that new and more
efficient valves had been used to replace
older ones with which the set worked quite
satisfactorily. The very same thing applies,
in respect to L.F. instability, and it is
very often found that reproduction becomes
almost unbearably poor when a pentode
is fitted in place of a previous small power

Of
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Fig. 5.-The amplification of an L.F. stage can easily be
reduced by using the connections shown above and explained

in the text.

valve, for instance. Pentodes do give a
certain amount of emphasis to the higher
notes, but they should not cause repro-
duction to become distorted to the extent
that it is accompanied by a constant
" whine." Many amateurs tolerate this,
in the idea that the pentode naturally
does not produce such good quality,
although it increases the output volume.
The idea is entirely fallacious, and if the
effect mentioned above is noticed when
changing over to a pentode, it is a sure
sign that instability has been introduced.
In the majority of cases it can be removed
merely by reversing the connections to
the secondary terminals of the L.F. trans-
former. Sometimes, a " stopper " is re-
quired before the difficulty can be over-
come, whilst in extreme cases it is prac-
tically essential to reduce the amount of
amplification by replacing the L.F. trans-
former by one of lower ratio. Before
going to the expense of such a modification,
howeyer, it is a good plan to try the effect
of fitting an L.F. volume control, as shown
in Fig. 4, or of reducing the step-up effect
of the transformer in the way illustrated
at Fig. 5. In the latter method, two fixed
resistances are connected between the
secondary terminals of the transformer,
and the grid of the output valve connected
to the junction between them. In some
instances the quality will be improved by
shunting one of the resistances by a .01
mfd. fixed condenser.
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Pickyour ownPro ram/ales

BATTERY MODEL KIT 341
PENTODE OUTPUT
Balanced Armature Loud Speaker
Complete Kit of Parts including Cossor
Variable -Mu Screened Grid, Detector, and
Pentode Valves. Fully screened coils, Double -
Gang Condenser, all -metal chassis, and all the
parts. Handsome cabinet r8i^ x 13}" x
space for batteries and accumulator. Balanced
Armature Speaker; provision for Gramo-
phone Pick-up Plug ..and Jack, Wave -length
range 200/530 and goo/2,000
metres. Price X6.7.6
Hire betrbase Terms 16/- deposit and to monthly
payments of 12/6, or alternatively 20/- deposit

and monthly payments of 20/-.

BATTERY MODEL KIT 342
MOVING COIL LOUD
SPEAKER
Complete Kit of Parts similar to Model 34t
described above, except that it is supplied
with a Permanent Magnet
Moving Coil Loud
Speaker. Price d,X, /  Z. .UP 
Hirt Pertbase Terms 57/6 deposit and g vessiidy

payments of 15/6.

BATTERY MODEL KIT 344
CLASS " B " OUTPUT
Complete Kit of Parts as Model 341.
described above, but with four Cossor Valves.
Class "B" Output Stage and Permanent
Magnet Moving Coil
Speaker. Price X8.2.6
Hire Purchase Terms 20/- deposit and to monthly

payments of 16/-.

Prices do not include batteries or accumulator

ALL -ELECTRIC MODEL
KIT 347
Complete Kit of Parts, similar to Model
341, described above, but with four Cossor
A.C. Mains Valves (incl. Atectifier) Power
Unit and Mains Energised Moving Coil Loud
Speaker. Fot A.C. Mains only 200/250
volts (adjustable)
40/too cycles. Price £8.19.0
Hire Purchase Terms 20/- deposit and 9 monthly

payments of 20/..

Prices do not apply in I.F.S.

Wouldn't you like a Receiver which
would bring you a whole host of pro-
grammes from which to choose your
entertainment - station after station-
free from interference - at generous
volume-with a rich, true-to-life tone
For a remarkably small outlay you can
own such a Set - the Cossor Melody
Maker. This remarkable Receiver in-
corporates every worth while radio
development. Its performance is out-

standing-equal to many highly
priced Sets. Yet it is so simple
that you can assemble it at
home-even if you know nothing
about Wireless-send the coupon
for a Constructional Chart.

Illustration shows Models 342,
344 & 347. Model 341 has
similar cabinet but with Loud
Speaker adjustment in centre
of fret.

wit&
thx6hp,i,o-

COSSOR
MELODY MAKER

SEND FOR CONSTRUCTIONAL CHART

To A. C. Cossor Ltd., Melody Dept., Highbuty Grove, London, N.5.

Please send me a Constructional Chart which tells me how to build
a Cossor Melody Maker.

Model State Model No. regreand

Name

Address

P RAC. 1311/34.

V 4320
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NEWNES NEW PICTORIAL
PIA°

I

017 THE B. B.C. STARS AND STUDIOS

WHO ARE YOUR BROADCASTING
FAVOURITES ? Read all about them in
THE RADIO MAGAZINE.

Special Articles about HENRY HALL, GRACIE
FIELDS, VERNON BARTLETT, CHRIS-
TOPHER STONE, TOMMY HANDLEY,
and other Radio stars.

GOSSIP OF STUDIOLAND tells you every-
thing about life behind the scenes at the
B.B.C., with many amusing stories about micro-
phone performers.

OVER A HUNDRED SPECIAL PHOTO-
GRAPHS of the most popular entertainers-
singers, comedians, musicians.

AIM

EDITED BY
GARRY ALLIGHAN

RADIO MAGAZINE, the new all -
photograph monthly, will lift the veil
from the radio studios and will be an
intimate magazine for those listeners
who want to know something about
the people who now exist only as
voices.
Every month they will talk about
themselves-their careers-their home
life-their programmes. Hitherto un-
published scenes at Broadcasting House
showing how the great variety shows
and dramatic productions are built up.
The talks men, the officials, the singers,
and the conductors are on parade
before the public eye for the first
time.
RADIO MAGAZINE will act as an
aperitif to any and every radio item.
With it by your side as you sit in your
armchair your radio enjoyment will be
100 per cent. Radio Magazine is
"Radio on Parade."

No. 1 on sale Friday, January 12th, at all
Newsagents and Bookstalls, or by post 71d.
from George Newnes , Ltd., 8-11, Southampton

Street, Strand, London, W.C.2.

BRINGS HUMAN INTEREST TO THE PROGRA M
Gt.°. Nt ernes,



January 13th, 1934 PRACTICAL WIRELESS 819

ItF_ADEIZS) TH E

HALF-
GUINEA

PAGE

Rapid Accumulator Testing
IN many sets the accumulator is often
I put inside or in a cupboard, out of
the way. This keeps it out of sight, but,
unfortunately, it is not very convenient
for testing purposes. If the set is fitted
with a moulded escutcheon held in place

Fixing *pews
Connected
filament
Wfring Ofeel:

Nan Conductive
Ty. pe Escutcheon.

A useful
dodge for
quickly test-
ing an accu-

mulator.

with two or more nuts and bolts, two of
these can be wired to the filament circuit.
The voltmeter can then be applied to the
heads of the screws, which are, of course,
on the front of the panel, and the correct
voltage ascertained in a very short time.
This method has the advantage that no
reading can be taken unless the set is
switched on.-P. W. (Windsor).

Combined Fuse and Pilot Light for Small
L.T. Trickle Charge Unit
THE majority of low-tension charging

sets are designed with a separate
4 -volt secondary pilot lamp winding ;
this, however, besides being a rather heavy
additional load upon a small set, does
not give a true indication. It tells us that
the mains switch is " over," but we do not
know whether the " charging " secondary
is functioning correctly or not ; also should
the pilot lamp circuit be broken we get
an extra heavy load transferred to the
charging secondary, and this may cause
some damage if not under strict supervision.
This serious disadvantage, I have found,
may easily be overcome by the following

ADAPTOR
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WITH WAX
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TAPPINGS

A combined f use and pilot light.

WINDOW
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.25A FUSE BULB
AL.

TRICKLE CHARGER

FUSE SOCKET

THAT DODGE OF YOURS !
Every °Reader of "PRACTICAL WIRE-

LESS ' must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay
half -a -guinea. Turn that idea of yours to
account by sending it in to us addressed
to the Editor, " PRACTICAL WIRELESS,"
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2. Put your name and
address on every item. Please note that every
notion sent in must be orginal. Mark
envelopes " Radio Wrinkles."Do NOT
enclose Queries with your Wrinkle.

modification to the usual circuit ; the
fuse in the circuit is replaced by a 2 -volt
lamp rated at the required charging
current (e.g., .25 amp.). A suitable adaptor
(see diagram) is constructed to enable the
circuit to be extended to a socket placed
at the rear of the control panel. The .25 amp.
lamp will, therefore, act as a combined
fuse and pilot light, a nd, because it is in
series with the charging circuit, we can
adjust the transformer tapping and re -

TAPPINGS

TRANSFORMER

LT ACCUMULAT
CHARGING AT 25A

Circuit diagram of a fuse
and pilot light for small

trickle -charging unit.

FUSE SOCKET

FLEX

25A PILOT
LAMP

sistance setting to cause the pilot lamp to
just glow, and, having set this, we know
that we are charging at the required rate,
i.e., approximately .25 amp.-C. McLEon
(Liverpool).

Substitute for a Thermal Delay Switch
THE following device is a useful alterna-

tive to a thermal delay switch in
certain cases of home -constructed all -mains
sets, where the owner does not mind an
extra control. Two separate switches are
used, one for switching the A.C. supply
from the mains, and the other for switching
the rectifier. The switches are mechanically
interlocked so that the A.C. supply must
be switched on and the filaments begin
to warm up before voltage is put on the
plate of any of the valves. The switches
are arranged as shown herewith, switch
No. 1 being an ordinary panel mounting
tumbler, fixed in the usual way, and used
for switching the A.C. supply from the
mains. Switch No. 2 is a plain push-pull
switch mounted on the panel just above

TRACCUMULATOR No. 1 as depicted. No. 2 switch, however,
must be of the type in which the control
shaft does not revolve. Also the distance
between the switches should be as short as
possible. When the switches are mounted

a piece of stout metal of the shape shown
is fixed on the shaft of the push-pull
switch, and held securely by the screw
cap or knob of the switch. It will be
seen that switch No. 2 cannot be pulled
on until switch No. 1 has first been put in
the " on " position. Again, switch No. 1

length Accordthg to
01:stance BetuieenCeitdie

Stuitch
No.2

Switch
No./

An alternative to a thermal delay.

cannot be put off until No. 2 has first been
pushed off. Switch No. 2 can, with advan-
tage, be in the secondary circuit of the
transformer which is feeding the rectifier.
-P. D. RICHARDS (Norwich).

Mounting a Floating Cone
WHEN adopting the floating cone

arrangement, where the cone is
attached to a baffie by means of a linen
ring, it is often difficult to centre the cone
accurately, and at the same time obtain
an even tension all round the linen. A
better method is as follows : Cut a strip
of linen into twelve pieces, each measuring
I lin. by lin. Glue these twelve pieces to
the cone, kin. from the edge, at equal
distances round its periphery, and in such a
way that the side measuring Iiin. lies
along the
cone, as
shown in
the sketch.
The free
ends of the
linen flaps
are then
glued to the
baffle, and
it is an easy
matter,
havingonce
centred the
cone, to
obtain an
equal ten-
sion oneach
piece oflinen.-
T M

LLANI
(Troon).

LINEN
FLAPS.

A method of mounting a
floating cone.
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READERS' WRINKLES
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A Novel Rotary Switch
THIS novel aerial -earthing switch, which

is made from odds -and ends, iS of
simple construction and has self-cleaning
Contacts. No measurements are included,
as these will vary with the thickness of

A novel aerial -earthing switch.

window frame, etc. The switch rotor, is
part of a cotton reel, and the four spring
contacts were obtained from two old electric
lamp sockets, the springs forming excellent
contact with the rotor, and also providing
an easy means of mounting and connecting
leads. The holes in the sides of the box
through which the leads are connected to
the four brackets can be made weatherproof
by wax from an old H.T. battery, whilst
the lid keeps rain from the contacts. The
whole can be painted to match the
woodwork of the window. Only, a
quarter of a turn is necessary to
switch on and off, hence two nails and
a pointer operate inside the window as
stops and indicating device respec-
tively. The nail acting as "off" stop
is positioned so that the gap between
the long and short brass contact strips
comes between the two earth leads.
The diagram shows the switch in the
" on " position. The pressure of the spring
contacts is adjusted by altering the distance
of the brackets from the " contact -strips."
-Wm. A. &AIMS (Bexley. Heath).

Fitting a 'Scanning Disc to a Motor Shaft
IFOUND the following method of fitting

a scanning disc to a motor shaft very
satisfactory. An old tuning dial was
drilled through the blank end, and the disc
centre drilled to the size of motor shaft.

DIAL BOLTED TO
LAC. SPOKE OF
SCANNING DISC

A method of mot riling a scanning disc
on a motor shaft.

The :disc was then attached to the dial by.
joiir bolts, one'at"the 'Centre of each spike.
If the tuning dial centre is too small for the
motor shaft ff" can, be ',drilled out, care
being taken to keep the drill straight. If
the dial centre is too- large thin' metal
paekinga can be used, leaving a hole for the
screw. The accompanying sketch clearly
shows the arrangement-4mm FORMAN
(Leicester). '

Connecting An Extra Loud -speaker_.
1T- is often required to connect an
1 additional loud -speaker the set-
for use in another room; and although this
can be done by wiring ,it in parallel with
-the existing one, the methcid is not ideal.
because it often- introdUces distortion
besides making it necessary to emPloY a
long length of twin- flex. The capacity of
the flex might be so high as to cause a
serious drop in voluble and at the same'
time cutting off the high -note response.
The -difficulty can be overcome very simply
as shown in the accompanying sketch ;
the normal speaker is left exactly as before,
a lead being taken from the negative L.S.
terminal on the set (the One 'joined to the
anode, terminal of the output valve) to
one side of a infd. -fixed' condenser. A
single lead is then taken from the other
side of the 2 infd. condenser to one terminal
on the extra speaker, 'Whilst the second,
terminal on that speaker is connected to

RECEIVER

EXTENSION
SPEAKER

EARTH

NORMAL
SPEAKER

Connecting an
additional loud-

speaker.

any convenient earthing point, such as
a water or gas pipe. It will be seen that
this idea is applicable to any type of speaker
-moving -coil or balanced armature and
that the normal speaker is used as an
efficient output choke for feeding the
extra one.-O. (London).
Television Disc Punch Holder

HOWEVER careful one may be in
marking out a television scanning

disc, it is very easy to make quite an
appreciable error in lining up the punch at
each hole. The tool shown in the ac-
companying sketch,. which is self explana-
tory, will definitely avoid one error and
greatly simplify the whole process. Care
should be taken to see that the distances
A-B and C-D are equal, and that the
moving parts are push fits. The spindle X
should be the same diameter as the motor
spindle, and the screws holding
thiS and the rod Y should be
screwed up tight to avoid any
risk of movement. The rod Y
should preferably be of square cross
section to ensure that the punch
is held vertical for each hole. The
disc is divided into the requisite 30
sections and the Position for hole
No. 1 carefully marked. To en-
sure of no radial error occurring,
the boss to fit the motor shaft is
next fitted to the disc, and the

spindle X allowed to turn in same. The
purieh is -then Iowered--tcrjust presa-ciii- -

the dise.ind,-after being set exactly sluare :

with any radial line; the grub screw is
tightened up, thus ensuring that the side of '

each` hole punched will be exactly parallel -
with the radius at any position. The

...Exartnrny .0,>c

A device for punching holes in a'
scanning disc.

punch holder is then pushed along the rod
to the position for hole No.' 1, the thumb
screw tightened up, and the hole punched.
The thumbscreW ldosened again; the holder
plshed slightly towards the centre until
the outside edge of the punch falls exactly
over the inside edge of the hole just Made,
the screw tightened again and tho punch is
in the coned poaition for the next hole,

. the .preeess being repeated for each hole.
No dimensions are given, as these will
naturally vary with individual requiremehts,
but if the rod Y is made from 3/16" square
section brass there will be sufficient whip
on alength of 9" or 10" to allow for the
slight downWard movement of the punch
when struck.-E. L. Kunio (Wimbledon).

A Novel Panel Lighting Device
rpHE accompanying illustration on this

page shows a panel illuminating
device which has a very pleasing appear-
ance. The cover for the bulb consists of an
ebonite cap taken from a scent bottle.
The slot is formed by making two saw cuts
near the top of the cap and prizing out the
unwanted strip,' leaving an edge which
can be filed smooth: For the billb holder, a
compass type battery -tester suits . the
purpose admirably. The legs are cut
down to an inch in length, one being bent
to the same level as the other, and a hole
largo enough to take a small screw is
drilled in the end of each. A hole slightly
greater in diameter than the body of the
tester is bored in the front panel of the
set just above the tuning dial. Through
this the tester is placed, and two screws,
with connecting wires clamped beneath,
are utilized to hold it in position. A cork,
or preferably a rubber ring, that fits into
the ebonite cap tightly, is glued to the
panel round the bulb, and, after the cap
has been screwed on, the fitment is corn-

:plete.-J. E. DAVEY
(Seihurst).

EBONITE
CAP

BATTERY. TESTER
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To 1 T

A neat pane! lighting
arratipm.sni.
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Neat, Simple, Efficient. Knob Con-
trol. Complete with nickelled cut-out

switch and terminals in one hand-
some unit. Smaller than a match-
box. Well finished in polished
Bakelite.

Obtainable from all Dealers or
,post free from sole manufacturers.
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A crowded Ether ... Stations
a hair's - breadth apart . . .

overlapping increasingly diffi-
cult to avoid. SLOT solves
the problem! S L O T is a
mighty atom-smaller than a
matchbox, but wonderfully
efficient. SLOT separates

821

For the
new
wave-
lengths.
SLOT AERIAL FILTER

the invention of
a World -Famous
Designer

those Stations, makes Selec-
tivity needle - keen, reduces
interference without reducing
volume. SLOT adapts your
set to the new wavelengths.
Fit SLOT to your lead-in, it
takes but a moment and im-
proves reception for good.

NO OTHER SELECTIVITY UNIT CAN DO WHAT SLOT DOES

A
new

Advertisement of GRAHAM FARISH, LTD., MASONS HILL, BROMLEY, KENT.
Export Office : 11/12, Fenchurch St.,
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TO begin with, it should
be explained that the
three prime functions

of the valve in radio recep-
tion are (1) amplification of the
comparatively weak
signals developed in
the aerial circuit (high -
frequency amplifica-
tion), (2) separation
of. he audio -frequency
component (the " pro-
gramme ") from the
radio -frequency component (the carrier)-
this process is known as " detection "-
and (3) the amplification of the audio -
frequency signal so that it may operate a
loud -speaker (low frequency amplification).

High -frequency Amplification
In modern receivers this function is

always performed by some variant of the
screen -grid valve. The oidinary
screen -grid valve, which is available in
both battery and

ORDINARY S.G.VALVEmains types, is a
tetrode, i.e., a four
electrode valve.
The filament, or
cathode, the anode,
and the control
grid perform theirVARIABLE MU VALVE

normal functions,
but the fourth
electrode, the
screening grid,
which is connected

8
GRID VOLTS

Fig. 1.-Comparison between characteristics of
mu valve and an ordinary S.G. valve

to an E.T. positive voltage of about half
the anode voltage, acts as an electrostatic
screen to prevent feed -back within the
valve from anode to grid, which would
otherwise occur and cause instability and
howling.

The relative efficiency of screen -grid
valves of various types can be gauged
roughly from the value of their mutual
conductance, this being a sort of " factor
of goodness " published by the valve maker.
For battery -operated types the con-
ductance may range from about 1.0 to
about 1.5, while in mains types the figure
ranges up to 3.5, or even more.

For the average receiver, having only
one high -frequency stage the more sensitive
valves, i.e., those having a high mutual
conductance, are preferable. If, however,
two high -frequency stages are employed,
it may be difficult to control two high
gain stages, and valves of lower mutual
conductance are often recommended.

H.F. Overloading and Distortion
Another point to bear in mind is that

normal screen -grid valves are designed to
handle without distortion only compara-
tively weak input signals.

The distortion point, that is to say, the
value of grid voltage at which grid current
commences to flow, varies with valves
of different makes. Some valves, there -

In this Series of Articles the
Author Explains the Function
of the Various Types of Valves
Employed in Modern Receivers
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fore, require a small amount
of negative grid bias, while
others work better without
bias. Care should be taken,
therefore, to read the in-

struction sheet lotted
by the valve -maker,
and to carry out his
recommendations in
this regard.

The liability of or-
dinary screen -grid
valves to overloading

by strong signals has led to the introduction
of a modified form known as the variable -
mu screen -grid valve. It differs from
the ordinary screen -grid valve in that,
due to the special design of the grid,
the grid base of the valve is greatly

extended. The form of the
characteristic curve of a
variable -mu valve, compared
with that of an ordinary
screen -grid valve, is shown
in Fig. 1.

Variable -Mu Valves
The value of the variable -mu

valve is that, by applying a
very small grid bias, or no bias
at all, the valve is in a condition
of maximum sensitivity, and
will give full and undistorted
amplification of small signals ;
but by applying an increasing
amount of grid bias, the mutual
conductance of the valve is de-
creased so that the effective
amplification is less. At the0 same time, when operating at

a variable- low sensitivity, the valve will
handle quite powerful inputs
without distortion. Thus, for

weak signals, which are not likely to over-
load the valve, full amplification can be used
while for strong signals, which would over-
load an ordinary screen -grid valve, and
which usually do not need much amplifica-
tion, more grid bias may be applied, thus
cutting down the amplification, but at the
same time avoiding distortion.

In the case of battery variable -mu valves,
bias is best applied by a potentiometer
R of say 20,000 to 50,000 ohms connected

HT.+ HT.+

To TUNED
COUPLING

LT -1-

L T

GB.+

Fig. 2.-Variable bias to a battery variable -
mu valve.

across a grid -bias battery which may also
supply grid bias to the low -frequency
valves of the set. This arrangement is
shown in Fig. 2, where the slider is con-
nected back to the grid circuit of the high -
frequency stage.

The several types of battery variable -mu
valves on the market can be divided
roughly into " long -grid base " and " short -
grid base " types. The former requires a
grid -bias range of about 15 or more volts
for full gain control, but the short grid
base type uses a much smaller maximum
grid -bias voltage. The short grid -base
valve owes its development in part to the
popularity of Class " B " output, regarding
which some details will be given in a
subsequent article. In Class " B " no
bias is usually required for the output
stage, although the previous low -frequency
valve, or " driver " needs a small negative

I ToTUNED
COUPLING

BIAS RESISTANCE

COMMON NEGATIVE

Fig. 3.-Method of auto -bias for mains S.C.
valve.

bias. Valve makers have therefore sought
to produce new variable -mu valves which
can be controlled by a 9 volt, or even 41 volt
grid -bias battery.

" A.V.C."
Another development which has had a

great influence on the design of the latest
variable -mu valves is " automatic volume
control," a device in which the adjustable
bias to the variable -mu stages is applied
automatically by the increase or decrease of
strength of the incoming signal. One of
the difficulties in applying automatic
volume control is to obtain a large control-
ling bias voltage, and, although there are
methods of amplifying the control voltage,
a short grid -base variable valve is very
desirable for most simple circuits employing
A.V.C.

Some of the most recent valves of this
type in the battery range give full control'
with a grid -bias variation of as little as
41 volts, but generally speaking, a valve of
this type should be so designed that its
mutual conductance is reduced to about
1.0 per cent. of the maximum by applying
from 7 to 9 volts negative bias..

Mains operated variable -mu valves
usually have a much longer grid base, of
the order of 40 volts, but in most types, by
reducing the screen voltage, the grid base
can be decreased by about half, although
this advantage is only obtained at some
small sacrifice of maximum sensitivity.

Bias Application
Practically all mains screen -grid valves,

of both ordinary and variable -mu types,
required a small permanent negative
bias, and this is best applied, by includ-

(Continued on page 824)
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SHORT-WAVE work is really a class
on its own, and for the best results
special receivers should be designed

incorporating all the features and avoiding
all the pitfalls associated with this class of
reception. For financial reasons this course
is not always possible and, in consequence,
recourse must be made to ways and means
for adqpting or converting the existing home
radio set, so that it can tune down to the
wavelengths desired, that is from about
15 to 80 metres for the short waves and
from 5 to 8 metres for the
ultra -short waves.

The Converter
Unfortunately, a great deal of

confusion seems to exist as to the
respective merits of an adaptor
and a converter, as well as the
distinction between their respec-
tive functions. The two terms are
often interchanged, whereas each
carries out its own particular work
in a separate and distinct fashion,
and it is therefore advisable right at
the outset to clarify matters. The
term converter should only beapplied to those
devices which actually convert one fre-
quency into another. That is to say, the
superheterodyne principle is involved, the
converter being used often as the combined
first detector and oscillator which, when
coupled to the ordinary radio receiver,
changes the short or ultra -short waves into
long or medium waves, so that they can be
handled in an efficient and normal manner
by the receiver.

In effect, the broadcast receiver under
these circumstances functions as the inter-
mediate frequency amplifier and detector
of the superheterodyne. For the best
results, therefore, this intermediate fre-
quency amplifier should give a fair measure
of amplification, and, in consequence, one
of the requirements when using a converter
is to employ it in conjunction with a set
having one or more screened -grid or high -
frequency pentode H.F. stages.

The Adaptor
Although it may be argued that in

functioning in this way the converter
" adapts ' the broadcast band receiver so
that it can receive short waves, it is prefer-
able to look upon the adaptor as working
in a different way. An adaptor in its
simplest form consists of a short-wave
detector unit designed to be sensitive to
short wavelengths, no change of frequency
taking place while it functions. It works
in conjunction only on the audio -or
low -frequency side of the broadcast re-
ceiver, and ignores the radio -frequency
stages, whereas the converter requires
them.

In This Article the Author Describes the
Relative Merits of Both Types of Apparatus

By H. J. BARTON CHAPPLE,
Wh.Sc., B.Sc. (Hons.), A.M.I.E.E.

Aerial

Fig. 1.-The simple
circuit for a short-

wave adaptor.

Owing to the fact that in some broadcast
receivers the high -frequency side is ineffi-
cient, and the consequent amplification of a
relative low order, one can obtain equal
results with an adaptor or converter, and
the final choice as to which is used by the
individual, therefore, depends upon the
merits and nature of the broadcast set, for
the cost of each unit is of about the same
order of magnitude.

In practice, the method employed for
using an adaptor is to remove the detector
valve from the set and use it in the unit,
coupling the unit to the set by a plug
fitting into the vacant valve -holder socket.
No external or extra high-tension
or low-tension supplies are re-
quired, for the unit uses those of
the normal set, and as the grid
terminal of the set's detector
valve -holder is not
used, the tuning
arrangements are
isolated and re-
placed with those
of the adaptor.

Some Circuits
Let us now deal

with some practical
suggestions for
using one of these
arrangements.
Taking the adaptor Fig. 2.-Another form of short-wave adaptor of somewhat novel character.

first, a reference to Fig. 1 will indicate a
typical circuit for the unit, the connection to
the receiver being made with the four -prong
base shown; which may very easily be made
from an old valve base if desired.

The circuit is almost self-explanatory.
First of all we have a very small capacity
series aerial condenser C1 passing to the
grid tuning circuit L-1 C5, the number of
turns on LI depending on the wavelength

range it is desired to cover, while
C2 can have a maximum capacity
of .00015 mfd. Leaky grid rectifi-
cation is employed, the condenser
and resistance values being about
.0003 mfd.. and 3 megohms
respectively. In the anode circuit
we find a short-wave high -
frequency choke. As a rule,
these can be made up very readily
by the amateur himself by taking
a length of wire one quarter of
the average :wavelength of the
range to be covered and winding
this as a single layer solenoidal
coil. For example, if the average
wavelength is in the ultra -short
range, say 8 metres, then 2
metres of wire (about 6ift.)
wound on an inch former 'will
do nicely.

Adjustment
The reaction circuit is quite normal with

a capacity variation feed, the value of the
condenser C3 being of the order of .00025
mfd. Note that the moving vanes of both
variable condensers are on the earth side.
Both filament leads and the lead from the
high -frequency choke pass to the filament
and anode prongs of a four -pin valve -
holder plug, the grid pin being free, as
mentioned earlier.

It is quite usual to find that when the
adaptor is connected to the broadcast
receiver, the regeneration or reaction is not
very smooth. This reduces the sensitivity

(Continued overleaf)
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Set.

Earth of Set.

Fig. 3.-An interesting converter circuit showing in this case a mains -fed valve.

ADAPTORS OR CONVERTERS
(Continued from previous page)

unless rectified, and the best way to smooth
out the reaction control is to adjust very
'carefully the anode voltages applied to the
'adaptor valve. Another method is to try
,various values of grid -leak, but, as a general
rule, the anode voltage adjustment will
suffice.

Another Adaptor
For those readers desirous of trying

something a little different from the normal
or ordinary arrangement, the circuit shown
in Fig. 2 will have an especial appeal.
The aerial feed is effected through a small
series condenser C1 as before, but the
tuned circuit L1 Cs is now located across
the anode and grid of the valve. As
before, the ratings of inductance and
capacity are dependent upon the wave-
length range the adaptor is expected to
cover. For example, for ultra -short wave
working C3 would be .0001 mfd. capacity,
and L1 three or four turns of No. 12 s.w.g.
spaced fin. on a lin. former. Coming now
to the grid leak R1 and the grid condenser
C4, these could be f-megohm resistance
and .0001 mfd. capacity respectively.

An ultra -short-wave high -frequency choke
is located in the anode circuit, but notice
that reaction is introduced via a differential
condenser C2. This has its two fixed plates
joined one at each end of the tuned coil
L1, while the moving vanes connect to
earth. To use the unit, just plug into the
detector position of the broadcast receiver
with the plug provided and follow out the
operations detailed for Fig. 1, being careful
to adjust the anode voltage of the adaptor
valve.

A Converter
The points which have just been dealt

with in no way exhaust the adaptor ques-
tion, but enough has been said to indicate
the broad outlines of the work and principles
involved. It is necessary now to look into
matters appertaining to converters. A
unit of this character has already been
built and will be published shortly in
PRACTICAL WIRELESS, so at this juncture
I shall content myself by dealing with an
ultra -short-wave converter which differs
somewhat from that already constructed.
The circuit is shown in Fig. 3, and a com-
parison with Figs. 1 and 2 will indicate
where lie the main differences.

First of all, the two separate coils L2
and L3, consisting of say three turns on a

lin. former, are tuned by a condenser C1
of .0002 mfd. maximum capacity. The
aerial is magnetically coupled to this cir-
cuit by coil L1, which can consist con-
veniently of a single turn of wire. The
bottom end of this coil is, in the diagram,
linked to earth by a dotted line, this being
to indicate that it must be tried on site to
see whether the earth connection to the
coil L1 is desirable or not. Condenser 02 is
variable and has a capacity of .00005 mfd.,
and located in the position shown makes
the valve act as a combined oscillator and
first detector-the main criterion of dif-
ference between an adaptor and a converter
which has been pointed out earlier.

Other Points
The grid -leak R1 and the grid condenser

C3 can have values of 3 megohms and
.0001 mfd. respectively, while the bypass
condenser C4 can be made equal to C3,
that is .0001 mfd. In the positive anode
feed to the valve there is an ultra -short-
wave high -frequency choke shunted by a
.0001 mfd. fixed condenser C3, and after
this we have a standard broadcast band
H.F.C. This latter choke must be of the
fieldless type, and the signals are fed
through C4 (.002 mfd.) to an output ter-
minal which is connected to the aerial
terminal of the broadcast receiver.

Note here that if the broadcast set has a
series aerial condenser of the pre-set type
this must be either short-circuited or turned
to its maximum value, preferably the
former. The second output terminal is
joined to the earth terminal of the set,
while and H.T.- link to the set's
high-tension source or a separate one,
whichever is more convenient. As to
valve choice, a good general purpose mains
type valve, such as the 41MHF, MH4,
354V or AC/HL is suitable, and the working
of both the converter and set together
follows the usual lines of superhet practice
with the proviso that tuning is much more
critical.

THE WIRELESS
CONSTRUCTOR'S
ENCYCLOPAEDIA

By F. J. CAMM.

5/., or 5/4 by post from Geo. Newnes, Ltd.,
8.11 Southampton Street, Strand, W.C.2.

HOW TO CHOOSE AND USE THE
BEST VALVES.

(Continued from page 822)
ing a small resistance between the H.T.
negative and the cathode. This has the
effect of making the cathode slightly posi-
tive with respect to the grid, and amounts
to the same thing as making the grid
slightly negative. Fig. 3 shows the method
of biasing a " straight " screen -grid
valve in this way. The value of the
resistance depends upon the amount of
bias required and the anode current of the
valve, and is always quoted by the maker.
The capacity of the by-pass condenser is not
critical, and may be from .1 to 1.0 mfds.

In the case of a variable -mu mains
valve, the variable bias should also be
applied automatically by a variable resist-
ance in series with the small permanent
bias resistance. The connections for this
arrangement are shown in Fig. 4, where
R4 is the permanent bias resistance and
R3 the variable control bias resistance.
Here again appropriate values must be

HT+250

I ToTUNED
COUPLING

COMMON
IVENEGAT

Fig. 4-Arrangement for variable bias and
constant screen voltage for mains variable -mu

valves.

taken from the valve -maker's catalogue
or instruction sheet.

Screened H.F. Pentodes
A word must now be said concerning the

most recent type of H.F. amplifier, namely
the screened pentode, which in many cases
is supplanting the screen -grid tetrode
entirely, These valves are similar in
design to screened tetrodes, but have a
third grid situated between the screen and
the anode and connected to the cathode
as in an output pentode. The effect of
this earthed grid is to render the valve
capable of operation satisfactorily under
conditions involving large anode voltage
swings, and at the same time to greatly
increase the amplification factor of the
valve. In general it may be said that in
any standard circuit a screened pentode will
give a higher degree of amplification than
an ordinary screen -grid valve, although
owing to the bigger internal impedance of
the high -frequency pentode, it shows to
maximum advantage only when used in
conjunction with well -designed coils.

Screened pentodes for mains sets are
available in most British makes, and both
" straight " and " V. -M " types are avail-
able. Screened pentodes are connected
in exactly the same way as ordinary
screen -grid valves, and no alteration to
the circuit is necessary when substituting
them for existing tetrodes.
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THE question of choosing a
circuit is not quite the
simple one which it might

at first appear. For instance,
how many H.F. stages should be
employed for good long-distance
results ? How many L.F. stages
for really high -quality loud-
speaker results ? Is A.V.C. to
be incorporated ? Shall the
circuit be mains- or battery -
operated ? These are probably
only a few of the points which
arise in the minds of the listener
who desires to construct for
himself a new receiver, and the
following notes will enable the choice to
be narrowed down to such limits that the
final selection should be made without any
difficulty whatsoever.

Locals or Foreign ?
First of all, it is necessary to have a

detector valve, no matter what type of

Oft S

ao szs

 cam
MFO

CHOOSING
CIRCUIT
Points on the Choice of Circuits for Various Require;

ments, Explained by P. J. WATTS

2 watts will prove adequate. This means
that in a normally furnished room, say
10ft. square, a fully loaded 2 -watt output
will provide signals sufficiently powerful to
be heard with comfort in every part of the
room, and the faintest broadcast sound will
not be lost. If, however, it is desired to
radiate dance music sufficiently loud to

Nb

41F0

250

6
Fig. 1.-A good 3 -valve mains circuit, the Mains Express Three.

circuit is built. It is, of course, possible
to use a crystal detector, or one of the
metal -oxide rectifiers, but these may be
dealt with later under the heading of
refinements. The detector valve alone
will not operate a loud -speaker, although
the signals may be sufficiently powerful to
furnish quite good headphone
strength. Thus we come to the
first point in our selection -----one
valve is required for detection, and
if only headphone signals are re-
quired no further valves will require
to be added after this stage, whilst
if a loud -speaker is to be operated
some successive amplification will
have to be included. The degree of
such amplification will depend both
on the amount of amplification
which precedes the detector valve,
and upon the volume which is re-
quired from the speaker. For in-
stance, if the detector valve is
joined direct to the aerial input
(with reaction included) the signals
from a local station will be suffi-
ciently loud to furnish quite good
loud -speaker volume with only ono
L.F. stage. Similarly, two L.F.
stages will probably bring in a fair
number of distant stations at
moderate volume. The final point
in the volume selection will be
" How loud ? " It may be stated
that for normal room strength

enable dancing to be carried out and not
have the music masked by the sound of
talking, laughter, moving feet, etc., 5 watts
will be found the very minimum, although
my personal preference is for a 5 -watts
output stage, to which the signal fed is
only of moderate volume, so that all risk

-e

2

of overloading is removed on
even the loudest climax. This
arrangement also permits of a.
very "full" tone being obtained
without any of the customary
harshness which occasionally
arises when a 2 -watt stage is
worked " full out."

Class B or Pentode
For the battery user, Class B

will be necessary to obtain this
volume of sound, and this, in
turn, necessitates a driver valve.4
Thus, for Class B working we
have found that three valves are

essential. A pentode valve will deliver
an output of the order of 1 watt, so that
for cases where this volume will suffice a
pentode may be used and this will enable
the driver stage to be dispensed with.
The small power valve will prove ade-
quate where a very small room is in use,
or where the ordinary small loud -speaker

is employed, as it must be appreci-
ated that a moving -coil type of
speaker is necessary in order to do
justice to an output of 2 watts or
more. The H.F. stages must be
chosen according to the range which

250
the receiver has to cover. In other
words, if it is desired to hear the
small powered Continental stations,
or probably American medium -wave
broadcast stations, then two H.F.
stages will be the minimum which
can safely be employed. If these
are of the variable -mu type it will be
possible to fit a volume control to
reduce the signal passed on to the
detector when receiving stations
nearer at home. One H.F. stage,
feeding a detector valve which has a
good reaction control, will, however,
prove capable of splendid range, and
if a variable -mu valve is used in this
case no other form of volume control

c, should be necessary. Thus, for general
all-round results it may be said that
the single variable -mu H.F. stage

(or simple S.G. valve if the extra complica-
tion of the control is not thought necessary)
will prove adequate, whilst for consistent
long-distance reception two H.F. stages
should be employed.

295
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(Continued overleaf)
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Fig. 2.-Circuit Diagram of the Fury Four.
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Fig. 4.-Theoretical circuit of the Premier Super.
(Continued from previous page)

The Superheterodyne
On the other side of the picture we have

the superheterodyne circuit which will have
a range sufficient to enable practically
every worth -while European station to be
received anywhere in England, and, pro-
vided the circuit can be accurately adjusted,
this will prove one of the most useful of
circuits.

Modifying the Detector Stage
The detector valve may be replaced by a

cold valve, in which case the amplification
normally btained in this stage will be lost.
It would be possible, of course, to use the
detector valve, in the case of a replace-
ment, as a subsequent L.F. stage, but
where the cold valve is being used on
econbmy grounds this cannot be done.
No reaction can be employed with this type
of detector, and therefore some further loss
of volume is obtained. On the other hand,
a diode valve, or a diode portion of a multi -
electrode valve may be employed, in which
case automatic volume control may be
incorporated for keeping constant the
strength of signals received in the H.F.
stages. Reaction is, however, still pre-
cluded. A reaction circuit, properly
handled, will prove in many cases equal
to a good H.F. stage, so that it is not
always advisable to dispense with this
unless it is found possible to use two H.F.
stages, when the use of reaction becomes
almost unnecessary.

061 2
"22-3

Mains Receivers
Practically all of the above considerations

apply alike to mains or battery -operated
receivers, with the exception that the output
from the pentode which is operated from
the mains may reach the order of 3 watts.
Summing up the above points, therefore,
it may be stated that an S.G., detector, and
pentode circuit will provide a number of
stations with a good output, capable of
feeding a moving -coil loud -speaker, and this
arrangement may be said to be one of the
best all-round receivers. Fig. 1 is the
circuit of our Mains Express Three
which incorporates this arrangement, and
it is also obtainable in battery form under
the title of the Long Range Express Three.

V

air

000

Where longer range is required two H.F.
stages should be employed, and the Fury
Four, shown in Fig. 2, is typical of this
type of circuit. For the larger output
afforded by the Class B arrangement the
Beta Class B Four shown in Fig. 3 employs
a. single H.F. stage with the added L.F.
amplification. The superheterodyne cir-
cuit is shown in Fig. 4, which is the arrange-
ment employed in The Premier Super.
Tuning Coils

The choice of the tuning circuit, that is,
whether band-pass, iron -core, etc is to be
used, will depend upon the amount which
is to be expended on the receiver as well as
on the proximity of the nearest station.
For instance, at five miles from a main
B.B.C. station it would be found impossible
to use a simple H.F. stage without losing
a large number of distant stations working
on wavelengths fairly close to the local.
The band-pass circuit would restrict the
local to a few degrees and thus enable a
number of other stations to be heard. With
two H.F. stages, however, the selectivity
should be adequate for all normal require-
ments, although the use of a band-pass
input circuit, or a band-pass coupling
stage between the first and second valves,
would increase selectivity. For the same
reason, the iron -cored coils give an increase
in selectivity, and thus the choice of this
part of the circuit will depend upon local
conditions. The above notes should enable
the choice of a receiver to be narrowed
down to very small limits, and no difficulty
should now be experienced by any reader
in ascertaining just what particular type of
set will best meet his particular requir3-
ments.

Fig. 3.-Circuit diagram of the Beta Universal Four.
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THERE is no better method of reviewing
the' 1934 edition of the Broadcaster

Radio and Gramophone Trade Annual
which has just been published by the
Broadcaster and Wireless Retailer, of 29,
Bedford Street, Strand, W.C.2, than by
suggesting, by mention of a few of its con-
tents, the wide scope covered by this pub-
lication.

The constitution and the year's work of
every one of the trade's important associa-
tions, including the R.M.A., the B.V.A.,
the R.W.F., the W.R.A., the Gramophone
Dealers Association, the Component Manu-
facturers Federation and the Cabinet Manu-
facturers Association, forms part of the
publication.

The Service Section of the Annual
(probably of greater interest to the retail
reader of this reference work than any other
of its valuable sections) has been extended.

No less than twelve pages are devoted to

BOOK RECEIVED
The Broadcaster Annual, 1934.

MI 1.411.1 /1j

tabular information upon the supply
voltages applying to nearly five thousand
districts in the United Kingdom, while
to make this type of information even more
valuable some five pages are devoted to an
examination of the relative markets for
mains and battery receivers.

The Broadcaster Annual Directory this
year occupies over eighty pages, divided
into four sections. Every important manu-
facturer, together with his address, tele-
phone number, the addresses of his branches,
is listed in section one. Similarly every
important wholesaler is dealt with in
section two.

Section three consists of an alphabetical
list of trade names, and finally there is the

Products Supplied section occupying nearly
half the total space devoted to the Broad-
caster Directory.

In addition the Annual gives figures for
twelve months for the exports and imports
of radio apparatus, data governing postal
regulations, how to register a company,
information upon factory acts and shop
regulations, upon the procedure to be
adopted in taking out a patent, registering
a design or trademark, the latest form of
licence issued by the British Licensing Pool
and by the Philips-Mullard group.

It gives monthly licence figures for every
county of the British Isles, a directory of
important new radio companies formed
during the year, and a chart giving the
characteristics of practically every valve
on the market.

It is published at 5s., with a special
privilege price of 2s. 6d. to Broadcaster
subscribers.
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PETO-SCOTT
EVERYTHING
UDD (ATY CT EISA

Peto-Scott are pioneers in Radio and Television. Our service to the British public
was introduced in 1919, and during fourteen years of solid Service and Satisfaction
we have established a reputation for fair dealing that defies competition. Customers
in all parts of the globe come to us regularly for all their radio requirements -
Sets, Kits of all descriptions, Part Kits, Miscellaneous Components, Speakers,

BRITISH RADIOPHONE
MATCHED
PERFECTION SEVEN
KIT itA, I Author's Kit of first specified Send

parts mcluding METAPLE X
baseboard, leas Valves, Westeetors, Cabinet and
Speaker. Cash or C.O.D., Carriage Paid, 88/5/0.
Balance in 11 monthly payments of 1513. only
Send for FREE BLUE PRINT of the MATCHED
PERFECTION SEVEN, together with detailed list of
parts.

BARGAIN KIT
GUARDIAN Q P P 4 -VALVE RECEIVER, ',''"'I ""IY
formerly 23/19/6. KIT " A " Complete B,7.6_
Kit of Parts in sealed carton with full `":,`,7,4`
instructions, less valves and cabinet. p,,,oto of
Cash or C.O.D. Carriage Paid, 59/6. 5/6

-SHORT-WAVE KIT
DISCOVER S.G. THREE Send

The finest 3.0. 3 rave resei re, et, designed exclusively 5/3
for short -ware reception.

KIT " A." Author's Kit of Specified
Ba2ance

(mis'
frrParts in sealed carton, less valves and it moothty

Cabinet.
£411010.

Cash or C.O.D. Carriage Paid,p,,,
Send for " How to Build 4 SHORT-WAVE SETS,"
ALSO FREE BLUE PRINT OF THE GUARDIAN
Q.P.P. 4.

W.B. EQUILODE EXTENSION SPEAKER with Send
adjustable Switch, Chassis and Equilode !Unit 4f6
for perfect matching.
Cash or C.O.D. Carriage Paid, £1/13/6. only
Balance in 7 monthly payments of 4/6.
R. & A. MULTEX EXTENSION SPEAKER for Send
Commercial or Home -Built Receivers, past or Al.
present, no matter what the circuit. Chassis 'El
Model. only
Cash or C.O.D. Carriage Paid 21/10/0.
Balance in 7 monthly payments of 4/0.
N EW GARRARD MODEL 202A. 12 -in. Send
Turntable. Electric Motor for A.C. mains. 6/.
Cash or C.O.D. Carriage Paid, 22/10/0.
Balance in 8 monthly payments of 6/-. only
GARRARD AUTOMATIC RECORD CHANGER Send
for A.C. mains. Mounted on unit plate, com-
plete, ready for fitting in position, including 18/6
Garrard Pick-up and Tone -arm. Cash Price,
S10/10/0. Carriage Paid. only
Balance in 11 monthly payments of 18/6.
MARCONIPHONE MODEL 19. Pick-up only.
With Vertical Head adjustment for needles.
Cash or C.O.D. Carriage Paid, £1 /12/6.
Balance in 6 monthly payments of 5/-.
N EW W.B. P.M.4A. MICROLODE PERMA-
NENT MAGNET SPEAKER, complete with
switch -controlled multi -ratio input trans-
former.
Cash or C.O.D. Carriage paid, 82/2/0.
Balance in 7 monthly payments of 5/9.

Send

5/ -

Send

5/9
only

NEW BLUE SPOT PERMANENT MAGNET
MOVING -COIL SPEAKER 45 P.M. With Send
input transformer. Cash or C.O.D. Carriage 6/-Paid, 82/5/0.
Balance in 7 monthly payments of 6/-. only
NEW BLUE SPOT "CLASS B" OUTPUT Send
STAGE. As advertised. Complete with Osram Al.
B21 " Class B " Valve. Cash or C.O.D. 'fff
Carriage Paid, 43/6. only
Balance in 11 monthly payments of 4/-.
NEW FERRANTI "CLASS B" SUPER-
POWER CONVERTER. Instantly converts Send
your set to " Class B " Complete with Valve. 5/9
Ready assembled. Cash or C.O.D.
Carriage Paid, £3/3/0. only
Balance in 11 monthly payments of 5/9.
NEW ATLAS C.A.25, for Mains, Clone -B and Q.P.P., Semi
four tappings 60/80, 50/90, 120, 150, 25 mar. Cash or 6/.
C.O.D. Carriage Paid, g2/19/6.
Balance in 10 monthly payments of 0/-. only

_HOME BROADCASTER
Broadcast through your own set with the Send
G.E.C. Microphone. Works off your set
with only a 3 -volt Dry Battery. Complete 216with 25 feet of Flex. -Cash or C.O.D.
Carriage Paid, E1/1/0. Only.
Balance in 6 monthly payments of 3/0.

Eliminators, and Accessories. Purchases can be made for cash, C.O.D., or on
Easy Payments. WE DEAL WITH YOU DIRECT. Peto-Scott's Easy Way
System, with its strict privacy and no third -party collections, will bring radio to
your home by convenient monthly payments. Send list for quotation : no
obligation. Easy Terms on miscellaneous components over £2.

CONVERT YOUR
PRESENT SET TO A

MAGNIFICENT
PILOT AUTHOR KITS
-NUCLEON CLASS " B " FOUR -
KIT IS A Ps Author's Kit of first specified

.". parts including Pete -Scott
Send

Ready -drilled Panel and 3LETAPLEX Baseboard 15/3
less Valves and Cabinet.
Cash or aO.D., Carriage Paid, 08S/0. only
Balance in 11 monthly Payments of 1513.

r,... .., ....,

ti B" tt As for Kit IIKIT SI Ct /9 As for Kit IKIT - "A" buts` "" . A " but I
I with set of Specified Valves I with set of Specified Valves :

only. CASH OR C.O.D. !land Pete -Scott Nucleon Four 
I Carriage Paid, Send 1 ICabinet. CASH OR C.O.D. :

19/6 .rarriage Paid, Send .

I Balance in 11
/6 'r, 011,14/3. Balance

monthly..mmentleif 719ly/6.1111111,isayollelnts ofm
monthly 21 /V

i

F. J. CAMM'S

BOOM
SET

Described in "Prac-
tical Wireless,"
Nov. 4th, 1933.

KIT A YOURS FOR

Purls, including I.Peto-Scott METAPLEX Chassis,
Author's Kit of FIRST SPECIFIED

tut less valves. cabinet and speaker. £5.5.0
Cash or C.O.D. Carriage Paid.

Balance in It monthly payments of 9/6.
KIT "B." Au Kit

A" but with Valves
only. Cash or C.O.D.
Carriage Paid, 07/4/0.

ONLY
SEND I3/3

Balance in 11
monthly pay-
ments of 13/3.

KIT " C." As Kit " A " but with
Valves and Pete -Scott Walnut
Consolette Cabinet, but leas
speaker. C.O.D. Carriage Paid
W510.

SEND 5/3
ONLY

Balance in 11 monthly
payments of 15/3.

IF W.B. P.M.6A Speaker required. add £111216
to Cosh or C.O.D. prices, or 31- to each monthly

Payment.

RADIOGRAM
1934 WALNUT

ADAPITAGRAM.
THIS amazingly popular Peto-Scott Cabi-

net has brought the joys of the Radio-
gram to thousands of British Homes. Built
by master craftsmen of the piano trade.
Real inlaid walnut, mortised, tenoned,
French polished. With motor -board, ready
to take your set, speaker, and power equip+
meat. Comes to you with plain front,
or vignetted to take panels, 14 in. by 7 in.,
16 in. by 7 in., 18 in. by 8 in. Baseboard
depth, 14 in. Baffie.board 3/6 extra.

MODEL "A " Cash or C.O.D., e3
Carriage and packing 233 extra.
Yours for 8/3. Balance in 11 month
payments of 5/9 (Carriage Paid).
Special drillings or other special cut-out
designs, add 3/- extra to Cash Price or
3d. to each monthly payment.
MODEL "B." Standard 1934 Adaptagram with Double Sprirg
Motor, 13 -in. Plush -covered Turntable, Automatic Stop, D.R.O.
Tone -arm with Pick-up and Volume Control Complete -
Automatic needle cup. Cash or C.O.D. Carriage Paid re.
Or 12 monthly payments of a:- Carriage Paid. GNS.
MODEL "C." A.C. Mahan only. Standard 1934 Adaptagrain
Cabinet-Collaro Induction Electric Motor with Tone-ano.
Pict -up, Volume and Control in one tint, 12 -in. Plush -covered
Turntable, Automatic stop -Automatic Needle
Cup. Cash or C.O.D. Carriage Paid.
Or 13 monthly payments of 1319. Cordage Paid.'
Oak

GNS.
Oak or .tlf ahogany no extra. .D.C. Model Prises on application.

SEND FOR 1934 CABINET CATALOGUE.

YOURS FOR

8/3

CELESTION CLASS " B " UNIT, " B " Stage 9. Coos-
Idued Clam " B " Unit and P.P.AL9 Moving -coil Speaker. Send
Excluding "Class B" Valve.
Cash or C.O.D. Carriage Paid, 12/1.510. 5/
Balance in 11 monthly payments of 5,'-. only

NEW LISSEN SKYSCRAPER FOUR ALL -WAVE CHASSIS Send

SIXTY -SHILLING THREE MODEL, complete kit comprises all components, includ-inglistenset of en Valv. Cash or C.O.D Carriage Paid, IS S'

KIT II A" Exactly. as Mr. C am 25/12/8. Balance in 11 monthly payments of 10,3. on!y

wood for frame work excluding valvm, Cabinet and
parts including ready drilled 4/3

PETO-SCOTT

m's Kit ot Send

only PERMANENT MAGNETSpeaker. Cash or C.O.D. Carriage Paid 12/7/0.
Balance in 11 monthly payments of 4/3. MOVING -COIL SPEAKER

1 Set Specified Valves .. . , .. .. .. 1 2 9
CASHorC.O.D.PETO-SCOTT KOMPACT Cabinet .. .. .. 15 0 FOR POWER OR

(Post and Packing 2,6 extra) PENTODE.PETO-SCOTT P.M.M.C. speaker, as specified .. .. 19 6 19/6
A.C. QUADPAK.......I Complete with input

transformer. Send Carriage Peld

parts, including Peto-Scott " Metaplex " chassis
(less valves, cabinet and speaker) lE._ 8. 1 0.0
KIT 'A' Author's Kit of First Specified

YOURS

5 monthly payrm Ms
FORonly 2/6 ; balance in

Of 4,0.
Cash or C.O.D. Carriage Paid, 3sage

in 12 payments of 15/6.
r KIT "B." As Kit "A"

but with set of specified
Valves only. Cash or
C.O.D. Carriage Paid,
£12 9 6.

'or& 22/9
Balance in 11

-
monthly pay-
ments of 22 9.

' 1

KIT "C." As Kit " A " but
including Valves and Pato-Scott
Universal Walnut Consolette Cab-
inet with baffle baseboard as-
sembly, less speaker. Cash or
C.O.D. Carriage Paid, 113.14/0.

SEND ey, 5/.
ONLY .4.

Balance in 11 monthly
Payments of 25I-

KIT -BITS
You pay the Postman. We pay
post charges on orders over 101-

s
1 Peto-Scott Metaplex Chassis 16' x 10', with runners 0 2 9
1 Set of 5 specified Valves, including rectifier.. ., 3 19 0
1 Peto-Scott Universal Walnut Consolette Cabinet with

Bailie and Baseboard Assembly 1 4 6

Exact to Specification
SPECIAL NOTICE. When ordering Panels of

special size, or PLAIN Chaisis
.1 It ILLED, all 331 per cent. ,o Cash Price.

Class " B " Model Cash or !,.
Carriage Paid 21/2/6 or 2/6 rf,...n
and 6 monthly payments of 4,-.

IMPORTANT Parts, Kits, Miscellaneous ccmponent
-Finished Receivers or Accessories for

Cash, C.O.D. or H.P. on our own System of Easy Payments. Send
us a list of your wants. We will Quote you by return. C.O.D.
orders value over 101. sent Carriage and Post Charges Paid.
GREAT BRITAIN ONLY. Irish orders executed for Cash only

PETO-SCOTT Co. Ltd., 77, City Rd., London, E.C.1
Telephone: Clerkennell 1406/7

Feast End Showrooms: 62, High llolbol n, London, TV.C.1.
Telephone Holborn 3248.
Dear Sirs:

(a) Please send me

NAME .

ADDRESS .- ...... .......... - -
Pr.W. 13/1/34

ANY ITEM SUPPLIED SEPARATELY -ORDERS OVER 10/ - SENT C.O.D. CARRIAGE AND POST CHARGES PAID
It
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BEFORE giving instructions regarding
the trimming of this powerful little
receiver it is necessary to draw

attention to the loud -speaker which is
' used with the apparitus, and also to the

method in which it is joined,to the yeceiver.
The speaker itself is fitted with a special
input transformer, which, unlike the usual
type of Class B transformer, is not simply
a standard transformer having a tapped
primary whiclovill " match" any type
of valve. The "characteristics required
for ideal reproduction with a Class B
valve have been very fully examined
by the makers of the speaker, and an
ingenious form of winding is employed
in the transformer in order to get
the best from this particular method
of amplification, and it is therefore
essential that the correct model is
ordered. It should be noted that
this is the FR6-PM-22 Class B, and
when putting your order you Should
be very clear about this reference. It
will be noted, of course, that in the
list of components which was published
last week the reference was abbreviated and
the figure 4 was quoted instead of 6. The
wiring diagram on page 786 illustrated a
Class B choke connected to the output valve,
but with the speaker which is specified
this will not be required. The terminals
Of varveholder V4, therefore, which are at
present joined to the two terminals on the
choke, marked " P," must be connected
to the two terminals marked L.S., whilst
the lead going to the choke terminal
marked H.T.d- must be joined to the
terminal on the speaker, which is similarly
identified. In this way the very highest
quality will be obtained and the output
choke will not be required.
Trimming

Having joined the speaker as above
mentioned, the battery plugs should be
connected to the appropriate tapping
points, the high-tension plugs being in-
serted in the positive and negative ends of
the battery, whilst the G.B.2 plug is
inserted in the 16 -volt tapping on the grid
bias battery. G.B.-1 is then plugged into
the 3.5 volt socket temporarily, and the
accumulator is joined to the L.T. spades.
Connect the aerial lead to terminal A2,
and switch on. Rotate the wave -change
control so that the pointer is towards
the right, when the coils are set for the
normal wave -band, and upon rotating the
tuning control to the approximate. wave-
length of your local station, this should
be heard. Rotate the upper right-hand
control until signal strength is very
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ADJUSTING AND OPERATING THE--

N4
ow to Trim this Fine New Receiver which Employs the Most

Modern Coils and Valves

wean,,, and then with a long screw-
driver Made from a strip of wood
carefully 'Adjust the trimming screws
which are visible through the top of the

ganged condenser. You will find that not
only are the three screws interdependent,
but that the actual setting of ,the tuning
scale will alSo be modified when `they are.
adjusted. You should, therefore, endeavour
to obtain yqr loCal station with the pointer
upon the correct wave -length figure on the
scale; although if. you find that the signal
strength is not at its maximum on this point

Neat panel layout of the Nucleon Class B F
the indicating wire on the condenser scale
may be slightly bent in order to give the
correct indication. When once the correct
setting has been obtained it should be
possible to select any station within range
by simply turning the indicator to the
correct wave -length.

The Aerial Condenser
The aerial lead should then be trans-

ferred to terminal Al and a search made
for weak distant stations in order that
you may more accurately gauge your

LIST OF COMPONENTS FOR
One set Wearite Iron -Core Coils (Types B.P. 1,

BP. 2 and T.G.). (Wright and Weaire.)
One Polar Star Minor Three Gang Condenser

with Horizontal Drive. (Wingrove and Rogers.)
1 One Polar Pre-set Condenser (.0003 mfd.).

(Wingrove and Rogers.)
One 50,000 ohm Megite Potentiometer. (Graham

Farish.)
One .00015 Differential Reaction Condenser.

(Graham Fetish.)
Three 4 -pin valveholders and one 7 -pin. (Graham

Farish.)
One .03 infd. Non -inductive condenser

)Three .1 mfd. Type 81 ditto
One .0002 mfd. Type 34 ditto
One .00015 mfd. Type 34 ditto '- T.C.C.
One 1 mfd. Type 50 ditto
Two .01 mfd. Type 34 ditto
One 2 mfd. Type 50 ditto
One 250,000 ohm 1 watt resistance
Three 100,000 ohm. ditto
One 30,000 ohm. ditto Dubilier
One 10,000 ohm. ditto

t One 1 megohm ditto
One 3 -point On/Off Switch Type S.39. (Bulgin.)

our.

particular local conditions. Carry out
the trimming adjustment also with this
aerial connection and see if it is necessary
to use this conde'nser 'in your locality.
Your aerial characteristlCs may. be such
that you obtain best results when the
aerial is joined direct to the coil from
terminal A2, but no matter which con-
nection you exiiPloy; the,' trimming -will
have to be carried out for that particular
connection and then not touched again.
When receiving  the powerful local ,station
the upper right-hand ' control , will be set

to provide ample undistorted
volume-, and in Many cases this will

The' at PraCtidallY 'its zero position.
For a weak or long-distance station.
the control Will have to be turned
to its maximum position, and it
may also be necessary to introduce
some reaction through the medium
of the upper left-hand' control. A
compromise between signal strength
and selectivity may be obtained by
reducing volume slightly on the
right-hand control, and then using
the reaction control to bring up the
volume to the required level.

The G.B.-1 plug may be ad-
justed to provide the best quality,

and this is best carried out on the local
station, where the maximum signal strength
is obtained. It will not be found unduly
critical, but the maximum voltage without
distortion should be employed.

It should be unnecessary to remove the
screening cans from the tuning coils, -as no
adjustments are available on these par-
ticular parts. If for any reason the cans are
removed, on no account should the coils
themselves be touched as it is possible to
upset the ganging or even to damage these
components by unnecessary handling.

THE NUCLEON CLASS B FOUR
One Type H.F.P.A. Screened H.F. Choke.

(Wearite.)
One Midget Screened H.F. Choke. (Bulgin.)
One A.K.3 L.F. Transformer. (Ferranti.)
One Hypernik Class B Driver Transformer.

One Metaplex Baseboard (14in. by llin.). (Peto-
Scott.)

One Panel (14in. by 7in.). (Peto-Scott.)
One Terminal Strip (14in. by Ilin.). (Peto-

OSe cott,)One 7 -way Battery Cord. (Belling and Lee.)
Five Type B Terminals (Aerial, Aerial, Earth,

L.S. and L.S.+). (Belling and Lee.)
Two Coils Connecting Wire, Length of Screening

Braid, Screws, etc. (Peto-Scott.)
One 220 VSG
One 210 DET valvvalve Cossor

(Lissen.)

One P.215 valve .. f
One 240B valve -J
One 120 -volt Lion Battery'
One 16 -volt Lion Grid Bias Vinces

Battery
One 2 -volt 40 amp. Accumulator. (Lissen.) i
One Rola FR6-PM-22 Class B Loud -speaker.'

(Rola.)
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Now, more than ever before, range is of first

importance to listeners.
Wavelengths are changing ; you will be un-
accustomed to the new tuning, and only if your
set will pick up distant difficult foreigners with

ease and precision will you avoid irritation and

disappointment.
The new Dario Valves will give your set the best

2 -VOLT BATTERY.

chance. Their range is something new to wireless
reception. They will pick out each station from the

next as if no other existed; and, with it, their accur-

acy is perfect. Sturdy, too, like all Dario Valves
in the past, these new models mean a big economy.

Study the list of prices and types below and
write to -day on the coupon attached for our new
complete list of types, prices and specifications.

INDIRECTLY HEATED A.C. MAINS
Screened Grid and Variable Mu S.G. 10/6 DIRECTLY HEATED A.C. Screened Grid and Variable Mu S.G. - 12/6
H.F. and Detector 5/ - MAINS. Screened F.F. Pentode 12/5
Super Power 6/6 Diode Tetrode 13/6
Class "B" Output 10/6 Output Pentode - 12/6 General Purpose 8/6
Pentode 10/6 Output Pentode 12/6

DARIO VALVES
Every new type and improvement.

POST THIS COUPON TO US
We will be pleased to send you our
new list of types and specifications of
the latest DARIO Valves. You will be
astonished both by the completeness of
The range and the very low prices.

Pa.W.z

Name

Address

To IMPEX ELECTRICAL LTD., 47, Victoria St., Westminster, London,
S.W.I. Telephone : VIC. 3914. Telegrams : Dariolect, Sowest, London.
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The Author of this Interesting Survey Looks Ahead, and
Discusses Probable Developments During 1934. Will Television Arrive, and Will

the Form He Suggests ? By LAMBDA
WHAT progress has been accom-

plished in 1933 ? What de-
velopments ? What achieve-

ments ? New valves ! New coils ! New
circuits ! All tending to improve recep-
tion ; all helping to provide greater selec-
tivity, greater sensitivity, and better
quality.

Look at the new valves provided for us in
1933. Class B, double diode triodes, H.F.
pentodes, and the pentagrid or heptode.
These are not all.

Tuning circuits have been revolutionized
by the introduction of Ferrocart and other
iron -cored coils. Automatic volume -con-
trol is the order of the day even for battery
receivers employing only one high -fre-
quency stage. The pace has been set, and
are we, in 1934, to see this rate of progress
maintained ?

Are we to witness anything startling or
revolutionary in components or circuit
design ?

Now for 1934
Not being gifted with second sight, I do

not propose to suggest that anything
remarkable will occur in this remarkable
age. Nothing surprises us, and we radio
enthusiasts would probably only raise our
eyebrows if it were announced that com-
munication had been established with one
of the planets. What would interest us
would be that legislation had been intro-
duced for the protection of wireless listeners
against that very annoying form of inter-
ference-man-made static. Let us hope
that during the present year this form of
interference will definitely be laid by the
heel, either by the prevention at the source
of the interference or by the introduction
of some means of preventing it, in every
instance where it causes interference with
reception. Considerable progress has been
made, so let us hope that we shall soon see
the end of this very troublesome form of
interference.

Quality of Reproduction
There is going to be a demand for real

quality reception this year. Whilst the
complete set with self-contained loud-
speaker will still be popular, those seeking
real quality will favour the receiver which
does not include a loud -speaker, the selec-
tion of the latter being left to their own
individual choice. Perhaps the wish in this
instance is father to the thought-but I
do like my loud -speaker separate from the
receiving set itself. A large baffle board
about two feet square is my choice ; real
quality can then be obtained, providing,
of course, that the set andloud-speaker are
capable of faithful reproduction. A large

baffle provides a better balance between
high- and low -note response.
Television

There has been television, and rumours of
television. We have grown accustomed to

Receivers Take

At the present time two television
systems appear to be emerging from the
results of the years of research into the
problems associated with the development
of television. There is the mechanical and
the electrical system. The former employ-
ing the revolving mirror drum and some
form of light modulating device, and the
latter some form of cathode-ray tube. Both
systems have their advantages and dis-
advantages. At the present time the
mechanical system appears to be favoured
by the majority. Further developments of
both these systems will undoubtedly take
place, and practical tests will then prove

which is likely to be the superior method.
The combined vision and sound receiver
will eventually become popular, and be
available at reasonable prices.

Ultra -short

Fig. 1.-A set of the future ? Note the dial divided
into channels.

them. But during t h e
present year television will
definitely arrive. Not
perfect ! Receivers were not
by any means
comparable with
present-day ap-
paratus ten
years ago, but
broadcasting
had arrived.

This year
we shall see
pictures with
apparatus
which will be
compar able
with those
early wireless
receivers.

PIVOTED
ARMATURE

Waves
A considerable amount of

research work has been con-
ducted on the transmission
and reception of wavelengths
below 7 metres-the quasi -
optical waves. Experiments
are being conducted on
wavelengths as, low as 9
centimetres.

These quasi -optical waves
travel pnly in straight lines,
their range being essentially
limited by the curvature of
the earth. They can be
efficiently projected in narrow
beams, are not affected by
atmospheric noise, and only
require very low power. For
television they appear par-
ticularly- suitable, as they

(Continued overleaf)

COIL CARRYING
L.S. CURRENT

Fig. 2.-An ingenious visible tuning device.
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(Coutistoed from previous page)

can easily be modulated by frequencies of
several hundred kilocycles. Already experi-
ments in television transmissions on these
wavelengths are being conducted, and there
is no doubt that there are great possibilities
for the future of television on these
extremely short-wave lengths. Owing to
the wide frequency channels available,
120 -line scanning will be practicable, thus
providing greater picture definition, which
is a great step towards making television of
real entertainment value. Maybe that this
year we shall witness great advances in this
direction.

The superhet receiver has come to stay.
It is rapidly superseding the tuned radio -
frequency circuit. It is certainly more
selective, and it cannot now be accused of
being responAible for poor quality of repro-
duction.

Tone -correction devices can be applied
very successfully to a superhet receiver, as
only one frequency, the intermediate fre-
quency, is being dealt with. Consequently,
the amount of attenuation of the higher
frequencies can be calculated, and tone -
correction circuits easily designed. In all
probability three -valve superhets will
become available. PRACTICAL WIRELESS
foresaw the four -valve superhet with
A.V.C. as far back as May 27th, 1933, when
the hexode valve was described. This is
now an accomplished fact, made possible
by the use of the hexode or pentagrid fre-
quency changer.

Considerable improvements are being
made in tuning dials ; they are now easier
to read, and the horizontal type of dial is
rapidly coming into favour. Shall we also
see a further development, and have our

dials engraved with frequency channels
instead of wave -lengths or frequencies ?

Stations in Europe are spaced 9 Ws
apart, so that this
method cannot be
adopted. The alterna-
tive would be to
allow each station a
channel 'number. If
our dials were then
calibrated accordingly,
what a simple matter
it would be to, refer
to the channel number
in the list of stations.
Another advantage of
this system would be
the facility with which
stations could be
identified, for it would
only be necessary to
refer to the corre-
sponding channel
number in the list of
stations to ascertain
the name of the
station being received.
What an advantage
this system would
be.

Visual tuning in-
dicators, in some shape
or form, will be uni-
versal in new receivers.
They will be very
much in evidence at the

next radio exhibition at Olympia. In view
of the almost universal application of
automatic volume -control they will become
essential.

The valve manufacturers during the past

Fig. 3. --The small
cathode-ray tuning
device developed by
Standard Telephones

year have displayed amazing ingenuity and
resourcefulness in their ability to provide
new types of valves. Will -this rate of pro-
gress be maintained- in 1934 ? At the
present moment there does not seem to be
any very urgent need for new types . of
valves, but rather a standardization of the
existing types. There is, of course, always
room for improvement. No doubt* the
battery pentagrid valve will be produced in
due course. Battery -set users will then be
in the same position as the owner of a mains
superhet receiver.

In 1933 the battery set was well catered
for in the new types of valves produced,
particularly output valves. However,- the
triple twin valve may be prOduced in this
country this year. It would be welcomed by
owners of mains receiver's with only a limited
anode voltage available. At present; to
obtain an undistorted output of five watts
or over, it is necessary to provide an anode
voltage of at least 400 volts for the output
valve. In some cases this may necessitate
the re -designing of the mains portion of the
receiver.

With the triple -twin valve this can be
achieved, and an output of about four watts
obtained with an anode voltage of about
250 volts. This valve would therefore be
an advantage in small mains sets with
limited anode voltage. The triple -twin
valve is somewhat analogous to the Class B
valve for battery sets.

This is my forecast for 1934. You see,
there is still plenty of scope and room for
improvement. Time will tell whether
these predictions are correct. In any case,
we can be sure that stagnation will not set
in. New components will be designed, and
further advances made in all directions.

HOW MANY

17 Ratios for power or pentode and 4 for Class B.
Perfect matching gives improved balance. The

"Mansfield" magnet gives greater sensitivity.

Whiteley Electrical Radio Co. Ltd., Dept.
Sole Agents in Scotland Radiovision Ltd.. 233, St. Vincent Street, Glasgow. C.2.

"I wonder how many listeners realise (as I did when
trying out the 'Microlode' pointer) how much volume
is wasted when the speaker is not correctly matched
to the output valve " writes a user.

Only when a speaker is accurately matched to the set can the
full benefits of the unique Mansfield magnetic system be heard to
full advantage. Crisp attack, brilliant top notes, clean bass
and astounding freedom from resonances due to the greater flux
density. Even balance of tone and better volume due to

"Microlode" matching.
W.B. Microlode speakers have received first or sole
specification for nearly every important constructor
set since their introduction. Hear one on your set to -day:

you will be amazed at the difference. Write for the folder.

'MICROLODE' Model
P.M. 4A - - - 42!-
'MICROLODE' Model
P.M. 6 - - - 32!6

D, Radio Works, Mansfield, Notts
Sole Agents in I.F.S. Kelly and Shiel. Ltd 47. Fleet Street, bublin.
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your dealer has
a Super - Life
Grosvenor
made specially
for your set.
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NUCLEON CLASS B FOUR
is built around
Reg. Trade Mark

NUCLEON
IRON CORE COILS
The very heart of this most modern receiver
is its coils-Wearite Nucleon Coils. Their
amazing characteristics, giving such a high
degree of selectivity-permitting the valves
to make the most of the initial signals,
has prompted the very :design of this set.
Your coils must be WEARITE NUCLEON.

I The SPECIFIED
Wearite Components . . .

One Set Nucleon Iron -Core Coils
consisting of

BP1 12/6 BP212/6
TG 12/6

COUPON To Mers. WRIGHT & WEAIRE Ltd.,
740, Hissgh Road, Tottenham, London, NA7.

Please send me .a copy of your new booklet, No. GN2, giving full details
of your components, together with technical data, and also Full-size
Blue Print with constructional details for building the " WEARITE-
TEAMSTER." I enclose 3d. in stamps to cover cost and postage.

NAME

ADDRESS
PRAC. 13/1/34.

Please write in block letters

One Wearite H.F.
Screened Choke

with Pigtail

H.F.P.A.4/-

Patents
pending

31367'32,
31377/32,
15746/33,
15797/33.
Pending Regis-
tration Trade
Mark 542011.

FOR EVERY SET ON THE MARKET THERE
IS A SUPER -LIFE GROSVENOR BATTERY

For instance,
is yours a

F-PV"E-1
There is a
Super -Lit e
Grosvenor for
every P y e
Model. Ask
your dealer.

Whatever the make, you would get the most out of your
set with a Grosvenor Battery. A Grosvenor would
give it just the silent superabundant power it needs-
and last far longer than any battery you have ever
had. The Grosvenor MERCURY process is the secret;
guarding against corrosion and enabling the cells to be
hydraulically crammed with extra chemicals.
Next time insist on a Grosvenor. There is one made
for your own particular set ! or, it yours is a

PYE G.B.1. Ask for Grosvenor DBA .475 (159+9v.) 17/6
EYE P.B. Ask for Grosvenor SR.590 (1301+41v.) 17/6
.IIIPMICHAEL Duplex 4. Ask for Grosvenor DBA.395

(120v.) 14/-
31cMICHAEL Class B.5. Ask for Grosvenor SR.490

(99+7iv.) 16/-

t Mercury -protected cells make it
"The Longest -Lived Battery

GROSVENOR ELECTRIC BATTERIES LTD.,
2-3, White Street, E.C.2.

Works: Watford, Herts. Telephone: METropolitan 6866 (3 lines)

c2 4336

I PRICE with vol-

' 22/ ume control
6 and connect

ling leads.
If your dealer does not stock
Universe 1934 Pick-ups,

I write us for catalogue, stating
dealers' name and address.

UNIVERSE1034 PICK-UP
"SUPER " MODEL. Output nearly 4 volts. average
2 volts. Base used in any position. Pick-up reed
cannot go out of adjustment (putt. applied for).
Ball -catch swivel head for easy needle Changing.
Weight on record adjustable. Moulded in smart
brown bakelite case. Fully guaranteed.

ghe"Broadcaster
and 741(*reless
Wailer 'says

°NATURAL TONE
- ENTIRELY

RELIABLE"
OSMOCORD DT PM UNIVERSE WORKS ENFIELD MIDDX

&Tway Bliti4h,
II your dealer is not yet stocking, send for
"362 " post free direct from
the makers. "362 SAVE Post Free from
YOU 50 '., are NON-

MICROPHON'IC, definitely as
food as any, and better than

most. FULLY GUARANTEED.

"::62 " BATTERY TYPE VALVES : H., H.L. & L., 38. Power, i
4'-. Super -Power, 4;6. S.G., 7,6. Var.-Mu, 7,6. "Class 8", 9.-.

PentodePentode Type, 10,- (Meirdlised, 3d. extra).
" 362 " Patent UNBREAKABLE TOLEDO BATTERY TYPE VALVES: I

I .
H.L., 416. Power, 5,N. Super -Power, 6,-. S.G., 10/, Var.-Mu, 10/...

362" "CLASS B" KIT. Assolutely complete with "Class B" Valve,
7 -pin valve -holder. Input and Output Transformers, and full instructions, 28 C. With high-
grade Permanent Magnet M.C. Loudspeaker, complete unit, only four wires to connect, 50,-,

Cash with order. Cheques and P.O.'s must be crossed and made payable to :-
THE 362 RADIO VALVE CO., LTD. (Dept. W.), Stoneham Road, London, E.5

3'6
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Photo -cells in Commerce
PROBABLY every wireless enthusiast is

interested in photo -electric cells and
their applications from a technical and
scientific point of view, but probably few
realise to what extent these light-sensitive
devices are employed commercially. It will,
therefore, perhaps surprise many readers to
learn that a number of dog, horse and
motor race -courses employ what are called
ray -timing devices. In these cases a ray of
light (generally ultra -violet or infra -red,
which is invisible to the naked eye) is
directed across the finishing line on to a
photo -electric cell connected to an amplifier
and stop -watch. Immediately the ray of
light is broken, due to a horse, dog or
motor -car passing the line, the cell actuates
the amplifier which, in turn, stops the
watch and so gives an exact record of the
time of finishing. At the starting end of
the track a similar arrangement is also em-
ployed,for starting the stop -watch.

Another use for photo -cells is that of
counting the number of finished objects
passing along an endless belt in factories
where mass production methods are em-
ployed. In that case the cell " feeds " into
an amplifier in the output circuit of which is
included an electric counter. Any mistake in
counting the number of articles passing
along the belt is thus impossible, and the
counting process is perfectly simple and
rapid. At least one firm of biscuit makers in
this country employ photo -cell counters,
whilst in America the system is employed
in many engineering shops and in flour
mills.

Photo -cells are also extremely useful in
connection with street lamps, for they can
be arranged to switch on the lights imme-
diately the normal daylight falls below some
pre --determined intensity. As a matter of
fact, photo -cells are used for this purpose
(only experimentally at present, it is
admitted) in Liverpool, Hull, York, Erith
and Beckenham. It is by no means un-
likely that still wider and permanent
use will be made of this system of auto-
matic illumination in the future.

A High -output Multiple Valve
MULTIPLE valves, in which a single

filament is used in conjunction with
two or more grids and anodes to provide
two stages of amplification by means of a
single valve, have been made in the past
and sold in fair numbers on the continent.
Some of these valves have been reasonably
efficient and have been used in the con-
struction of compact receivers of the low -
power type, but the valves have only
been capable of providing a comparatively
small signal output. A new valve of the
" multiple " type has now been developed
in America which, in addition to providing
two stages of low -frequency amplification,
is able to deliver an output of some 5 watts.
The valve is, in fact, intended principally
for use in public-address amplifiers. It is

of the indirectly -heated type and is dis-
tinctly unusual in that the output load for
the first set of electrodes is connected in
the cathode, instead of in the anode, lead.
An advantage of this system is that, by
correctly choosing the output component,
it can be used to provide the, necessary bias
without the use of the normal bias resist-
ance.
Leaking Condensers

MODERN condensers and resistances are
usually very reliable. and remain con-

stant in value for long periOds. But even so it
does not do to overlook the possibility of
a slight change in valu'e or reduction in
efficiency after constant use, and in some
instances only a slight divergence from
their original characteristics will cause
noticeable distortion. I was thinking par-
ticularly of coupling condensers used in
R.C.C. coupling. A slight insulation leak-
age will result in a positive charge leaking
on to the grid of the following valve. If
the value of the associated grid leak is
rather high this charge will accumulate, and
so neutralize the grid bias which is applied
through the grid leak. In other words, the
valve will be under -biased, although
apparently the correct bias is applied. A
milliammeter connected in the plate circuit
of the valve will show a higher reading
than it should do. This is, of course, an
indication of -under-biasing, so that if on
checking up the value of the bias tapping or
resistance the voltage is found to be correct,
then strong suspicion rests on the coupling
condenser.
Distortion and Ageing Components

APOINT which it is always useful to
know when attempting to' diagnose the

cause of distortion is whether the distortion
has always been present or whether it has
gradually developed. If the receiver
originally gave perfectly good quality,
but has since begun to distort, then a
number of causes immediately suggest
themselves. Apart from the obvious ones,
such as worn-out batteries and old valves,
there are others, such as the accumulation
of dust and damp, the partial breaking
down of resistances and condensers, etc.

Dust is, of course, a great enemy of
good quality, since it is usually hygroscopic
in nature, and by attracting moisture from
the air, forms a thin, conducting medium
over the surface of the various components
in the receiver. In this way many ter-
minals become connected together by what
amounts to a high resistance.
Phase. Difference

ONE of my correspondents asks me to
explain to him what phase difference

is. This is probably a question which is
difficult to understand by many radio
fans who are now using the electric mains
as a driving force for their receivers.
I quite appreciate it is difficult for the
uninitiated to understand how, if there
is only one voltage, there can be any

difference. If the voltage is alternating
there may be a difference in the time when
any selected value of voltage is reached,
even though the voltage is the same,
because alternating current is governed
by a time factor, that of frequency per
second. This time factor is usually stated
on the house meters as so many cycles,
such as 40, 50, 60 and so on. In some
districts, such as parts of the Midlands
and Cornwall, it is as low as 25 cycles per
second. With direct current there is no
alternation, and so no phase difference.
When direct current is pulsating, an
introduced alternating current is converted
into changing values of direct current,
and here phase enters also.

Revision of Wavelengths
THE unique Philips calibration system

with the micrometer dial which is
incorporated in Philips models 630A. and
C., 634A. and C., and 636A., has a great
advantage with regard to the wavelengths
shuffling, because the dial itself needs no'
change. All that is necessary to keep the
system up to date after January 15th is
a new calibration chart which they are
supplying.

New charts will be ready for all Philips
owners of any of the above -mentioned types
free of charge. New charts for the 634A.
and C., and 636A. are now ready.
These will be sent upon receipt of the
necessary particulars, which are-type
number of set, registration number and
number of the old chart. This consists of
two figures, for instance 24.

New charts are also available for dealers
for any of the above -mentioned types they
may have in stock, and will be sent without
delay upon receipt of the application form
which is being sent to them.

Home -constructors' " Difficulties "
IT is becoming very obvious that many of

the so-called difficulties which are
encountered by the home -constructor are
actually of his own making. The majority
of the receivers which are received by us for
examination owing to their failure to come
up to the guaranteed standard are full of
small points which go a long way to prevent
good results. One of the most common
faults lies in the method of tightening nuts.
It is absolutely unnecessary to lock these
up with a spanner, or to use a screw -driver
on those which have slotted heads. Where
the connecting screw passes through bake-
lite or similar material the action of using
a spanner on the nut does not always result
in increased tightness, but rotates the
actual screw when the locking faces are
firmly in contact, and further rotation
unscrews the screw or bolt beneath the
bakelite surface. In many components this
results in the internal connecting wire or
lug coming loose and noises, or even com-
plete disconnection results. In other cases
we have found that even thick connecting
wire has been sheared practically right
through, and the slightest touch results, in
the wire snapping off. The fingers are
sufficient to enable a really good connection
to be made, and " finger tightness " should
be the rule with all connections.

50 Tested Wireless Circuits
By F. J. CAM M (Editor of "Practical Wireless")

This handbook contains every modern circuit, com-
plete with instructions for assembling, component

values and notes on operation,
Obtainable at all Booksellers, orbg Past 2/9 Pm 0<. New," 2/6
/Pt, 8-11, Southampton Street, Strand, London, W
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4: to men who
want careers

of the
Broadcasting Room
this symbol means
"Announcement."

The I.C.S. Radio Courses cover every phase
of radio work, from the requirements of the
youth who wishes to make wireless engineering
his career to the man who wants to construct
and maintain a broadcasting set for his home.

The Radio industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic principles can pace be kept with it.
Our instruction includes American broadcasting
as well as British wireless practice. It is a
modern education, covering every department
of the industry.

OUR COURSES
Included in the I.C.S. range are Courses

dealing with the Installing of radio sets and,
in particular, with their Servicing, which to -day
intimately c,pncerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of operating and transmitting.

There is also a Course for the Wireless
Salesman. This, in addition to inculcating the
art of salesmanship, provides that knowledge
which enables the salesman to hold his own
with the most technical of his customers.

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

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,

Kingsway, London, W.C.2.

Without cost, or obligation, please send me -full
information about the Courses I have marked X

COMPLETE RADIO
)2( RADIO SERVICING

D RADIO EQUIPMENT
):( RADIO SERVICING AND SALESMANSHIP
):( WIRELESS ENGINEERINII,
1:1 WIRELESS OPERATORS

Name     ....a   -  . . -    aol Are..  1.

Address .. 041 

11401111..J, .1,11 JO 0  16- 

REVIEWS OF THE
;LATEST RECORDS

ON TH
All Sorts

There is a very good comic record by
Ike Freedman (the Scottish Hebrew Gentle-
man). 'He sings (on Regal .M.R1095) King
of Palestine and Romeo. They are both
excellent tunes as well. If you dare risk
one of those airs, which will probably
result in your murder (by those who will
catch it from you !) The Man on the Flying
Trapeze (Decca F3682) will be most suitable.
The thing is well sung by a good vocalist
with the Jolly Rollickers. You have now
been warned. The most interesting novelty
for a long time is the record of an Electronde
performance of Le Cygne and Schubert's
Serenade by Martin Taubmann (H.M.V.
B8020). Every radio lover should get this
record : it is not only extremely interesting
from a technical standpoint, but it is very
delightful to listen to this " musical
oscillator " as Mr. Taubmann " plays "
it. It sounds like a disembodied 'cello-
a 'cello without any wood, that is. I
believe this is a discovery with big pos-
sibilities, if it isn't too difficult to mani-
pulate. I shall certainly try it.
For Dancing

If you have never heard Chalmers Wood
and his Scottish Dance Orchestra, do so at
once. Try Scotch Broth (foxtrot)and Scottish
Memories (waltz). A first-rate dance record
of the " straight " sort. One of the really
big hits of many months is the record of
two high -lights from the " Gay Divorce."
They are played by Leo Rersman's Or-
chestra and are Night and Day and I've
Got You on My Mind (H.M.V.B6398).
Fred Astaire sings both vocals, which gives
the record an enormous cachet.
Songs of all Rinds

" Beloved Ben Davies," the announce-
ment of his new record begins, and nobody
will disagree. At seventy-six, this veteran
sings Torn Bowling and Come Into The
Garden, Maud (Columbia DB1205). I
wish we could have had " Tom " on both
sides, so as to have a new side when the
other was worn out ! It is clear that
" Maud " is a strain on him, but it is
delightful to hear him again. Now Heddle
Nash, one of our best English tenors of
to -day. He sings Your tiny Hand is Frozen
and The Serenade from The Fair Maid
of Perth (Columbia DX540). The first
is very good indeed both from the vocal
and histrionic view -point. Tauber has a
perfectly enchanting song in I Greet You,
My Beautiful Sorrento on Parlophone
R020228. You will travel far before you
hear a lovelier melody. Two songs of the
rural school-When the Harvest's In and
The Merry -Go -Round are on Columbia
DB1204, sung by Harold Williams. East -
hope Martin lovers, please note : these are
in the tradition.

Now two records introducing well-known
airs with vocal settings. The first is our

By
T. Onearm

old friend Stephanie Gavotte, and Emmy
Bettendorf sings the simple words
exquisitely-on Parlophone R1633. Then
Anona Winn does two on Columbia DB1203.
Czibulka is again chosen with Hearts and
Flowers and the famous Rendez Vous.
The words are ballad-ish, of course, but
by no means unsuitable. Both are nicely
sung to these very good tunes.

Josef Schmidt has two magnificently
sung arias from La Tosca- E Lucevan
le Stele and Recondita Aimonia on Parlo-
phone .11619. This singer is definitely
from the top shelf. Few of us are proof
against such songs as Mary (Kind, Kind,
etc.), and Eileen Alannah. You will enjoy
their singing by the Victorian Quartette
on Regal-Zono MR1039. An uncommonly
attractive bit of harmony, with orchestra.

High Spirits
There are many laughs abroad from the

latest records, and one of the best of those
quiet, subtle monologues I have ever heard
is John Tilley's Company Promoter on
Columbia DX537. As the chairman of a
company of decidedly shaky character he
addresses the shareholders. In his address
are some gems of highly polished humour,
every one of which is too good to quote.
A great record ! Then Norman Long,
breezy and cockney as ever, gives us We
Can't Let you Broadcast That and 'Oles
(Columbia DB1216). The poor B.B.C.
stop quite a number of hefty blows in the
first, and the second is the philosophy
of the gent with the road -drill. Taking
Possession (H.M.V. B8003), proves that
Claude Hulbert is not such a fool as he
seems-as the other three of Those Four
Chaps discover.

A musical novelty of very great merit
is A Gypsy Sing -Song (Regal-Zcmo MR1048).
Sidor Barman's Gypsy musicians give real
support to the title, and those who yearn
for the gypsies to sing to them (as the song
demands) will get all they want here. There
are two band performances which must not
be missed. The first is the musical staging
of the Tidworth Tattoo on H.M.V. C2593-4.
Definitely better than the Aldershot one,
and the massed band playing Sanctuary
of the Heart is unforgettably striking.
The other is one of the best the Grenadiers
have ever done-Columbia DB1207. They
play (Inter den Linden and Phantom
Brigade, both marches clear of the usual
uninspired blare. Clean-cut bright tunes
-so splendidly played.

Two very good at the piano " artists,
Fred and Leslie Douglas, sing exceedingly
well Carry Me Back to Green Pastures and
I've Found The Right Girl (Sterno 1245).

Peter Dawson has done some of Stanford's
songs of the sea. Quite the best is Outward
Bound (H.M.V. B4482). I don't know a
better performance of his. A very good
chorus is with him.
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BY THE PRACTICAL WIRELESS TECHNICAL STAFF.
COLVERN TUNING UNITS
THE provision of high -efficiency tuning coils,

together with a ganged condenser having a
wavelength -calibrated scale enables the home -con-
structor to assemble a highly -efficient receiver with a
minimum of trouble. Messrs. Colvern have now turned
their attentions to the production of a unit of this
type, and that illustrated below employs the Ferrocart
iron -core coils, together with combined switching. As
may be seen, the coils are of the " G" pattern, which
are slightly more compact than the original " F " type
of Ferrocart coil. The coils, together with the screened

The neat Cole,ak manufactured by
Column Ltd. Note the two

switches.

condenser, are mounted on an aluminium base -plate,
and, in addition to the coil wave -change switch in-
corporated in the coil bases, a radio -gramophone
switch, and also a battery switch is mounted on the
plate to be operated through the wave -change switch
rod. The switch nearest the control knob is for radio -
gramophone change -over, and is a clean -acting,
substantial switch which will not be liable to give rise
to troubles through faulty contacts. At the opposite
end of the switch rod is a Q.M.B. type of switch designed
to operate by a cam action on the end of the rod.
This may be used for breaking the low-tension circuit,
and, if required, the switch may be supplied in the
high -voltage type suitable for switching off a mains
receiver. The complete Colpak, as it is called, may
be obtained for simple receivers, or superheterodynea.
In the former case the coils provided are of the band-
pass and intervalve type, with reaction coil fitted to the
latter coil. In the superheterodyne pack, the com-
bination consists of band-pass and oscillator coil
which is suitable for use with a circuit employing a
separate oscillator valve, or one of the new pentagrid
or heptode valves. The price for either type is 57o. 6d.
(without dial).

MULLARD HIGH -EFFICIENCY PENTODE
THE Mullard Pen.4VA is now generally released,

and where the maximum output from a single
stage is desired no listener should hesitate to obtain
one of these valves for feeding the loud -speaker. As
we have previously mentioned, this delivers nearly
3 watts undistorted output. In addition to this factor
it will handle a larger signal than the Pen 4V, and thus,
whilst giving the user the advantage of more volume,
it at the same time reduces the possibility of distortion
due to overloading. It is an A.C. valve having a
4 volt 1.5 amp heater, and taking up to 250 volts anode
and auxiliary grid voltages. The bias required at this
figure is 22 volts and a 500 -ohm resistor will befound
correct if inserted in the cathode lead. The correct
load impedance is 6,000 ohms, and the price is 18s. 6d.

NEW FERRANTI RECEIVERS
THE latest list received from Messrs. Ferranti

gives complete details of the whole range of
Ferranti receivers and extension loud -speakers. Four
new models have only just been introduced, namely,
the Lancastria Radiogram ; the Arcadia Magna Con-
solette ; the Arcadia Console and the Arcadia Radio-
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gram. The Lancastria Radiogram is built on very
sound and modern lines, having a sloping baffle to
assist in maintaining constant high quality at any
volume level. and is fitted with a high-grade electric
motor and pick-up. The price is twenty-six guineas.
The Arcadia models are superheterodyne receivers
designed as table models or radiograms, and also
represent extremely efficient and up-to-date instru-
ments. The list may be obtained by any reader upon
application to Messrs. Ferranti, at Hollinwood,
Lancashire.

THE FILTERMATIC OCTAVE TONE CONTROL
SOMETHING new in tone controls has been

received from the Rothermel Corporation, and,
although of American origin, it represents a new idea
in such controls, as, so far as we can trace, there is no
similar type of apparatus made in this country. The
complete apparatus resembles a variable resistance,
having a diameter of liin. and a total depth of only
about half an inch. The case is of bakelite with a
metal end, and connections are of the soldered type.
So far, therefore, the appearance of the device is not
out of the ordinary. Internally, however, there are
some interesting details. A number of circular thin
metal plates are arranged with mica sheets to form a

condenser having a total capacity of
approximately .006 mfd. At various
portions of the complete assembly
lugs are brought out and these are
bent back to form a seven -stepped
contact disc, across which rotates a
broad metal arm. Thus, as the
control knob is rotated, the arm
(which is joined to one of the external
contacts) taps off sections of the
condenser, enabling a variation from
50 m-mfds.up tothe maximum value of
.006 raffis. to be obtained. There is
a very definite maximum and mini-
mum position, and the device will be
found most useful where a variable

condenser effect is required. The makers state that
the condenser has been designed primarily for use in
the grid circuit of a valve. The price is 55.

NOVEL EXIDE INDICATOR
QEVERAL ingenious methods have been used

in the past to enable the non -technical user to
ascertain the condition of a low-tension accumulator.
Thus we have had coloured balls which floated either
singly or in combination according to the condition of

This illustration shows the new indicating device for
accumulator condition, developed by the well-known Exide

People.

the acid. A single ball which floated on the surface, or
sunk to the bottom with varying gravity, and so on.
The Exide factory are now producing an ingenious
device which removes all worry from the user's
mind, and as may be seen in the illustration, one side
of the accumulator is furnished with a full-size indicator
bearing very clearly the words, " Full," - Half," and
" Empty." A large band is pivoted at the opposite
side of this scale, and as the accumulator discharges
the hand slowly travels across the scale. There is
thus no possibility of any misunderstanding arising
and the indication may be read even when the cell is
standing inside a cabinet or other dimly -lighted place.

UTILITY COMBINED CONTROL
A MOST ingenious combination control has been

submitted for test by Messrs. Wilkins and
Wright. It consists of a small bakelite dielectric
reaction condenser and a potentiometer mounted on a
common control spindle. As probably many experi-
menters have found when endeavouring to combine

A new combined control manu-
factured by Messrs. Wilkins

and Wright.

two devices of this nature, it is exceedingly difficult
to make the two controls operate at the correct moment.
The potentiometer is, of course, used to vary the bias
on a variable -mu H.F. valve and thus control volume,
whilst the condenser is employed in the usual way for
reaction purposes. The idea underlying the combina-
tion, therefore, is that as the signal input is increased,
reaction is increased. Obviously, the H.F. control
must be adjusted to a certain value before the reaction{
control commences to operate and this is difficult to
accomplish with the standard components. In the
new Utility device the plates of the reaction condenser
are of unusual shape and thus it is possible for the
control to be turned through a fair movement (actually,
180 deg.) before the plates of the condenser commence
to interleave and this will, in the majority of cases,'
enable the H.F. input to be modified to the required
degree before the reaction control commences to,

function. The arrangement was tried out on three
different receivers in which the separate controls had
previously been fitted, and it was found to provide
very smooth control without any necessity for drastic
voltage, or circuit alterations. The price of this
control is 7s. 6d., with a reaction condenser of the
differential or the ordinary type as required.

EASTICK'S RADIO BULLETIN
THE December, 1933, issue of this interesting little

booklet is ffiled chiefly with lighter fare, includ-
ing seasonal greetings from various radio manufac-
turers. Among the other contents are particulars of
meetings, etc., of the W.R.A. during November and
December; short-wave notes, and specifications of
components for various sets described in different
periodicals during December. Details of the new
Eelex Short -Wave Converters are also given. The
Duplex model has been redesigned, in order that it
may be used in conjunction with superhets. This
model is now fitted with a universal plug -adaptor
for connecting the low-tension supply from the main
set, whereas in the old models the plug -adaptor was
used for A.C. mains sets, and spade terminals for
battery sets.

The M2 Super model is a complete all mains (A.C.)
super -het. converter, employing a screen -grid pentode
H.F. stage preceding the oscillator valve. A special
short-wave two -speed slow-motion dial is fitted, with
illuminated escutcheon. This converter is built into
a very attractive oak cabinet, with panel to match.
Copies of the booklet can be obtained from J. J.
Eastick and Sons, Eelex House, 118, Bunhill Row,
London, E.C.1.

TRIOTRON VALVES
THE popular Triotron valves need little introduc-

tion to our readers, but to those who have not
yet tried them in their receivers we would recommend
a very useful booklet, the Triotron Valve Guide for
1934, which has recently been issued. In addition to
giving complete information regarding each type of
valve in the very comprehensive range which is now
available, it also includes several popular types of
circuits to enable you to obtain the best results from
the valves. A technical appendix gives some useful
information explaining in simple terms the working
of auto -grid bias, decoupling, etc., and a selection of
hints and tips on better reception. The Triotron
Technical Service Department is always ready to
assist in solving radio problems. All interested readers
are advised to write for a copy of this useful booklet
to Triotron Radio Co., Ltd., Triotron House, Blooms-
bury Street, London,
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1934 VERSION

of " MAINS
POWER for

YOUR RADIO "

If you have not already
a copy of the Heayberd
1934 Handbook, get it

NOW. This book will be of great help to all
interested in mains power for radio sets.
Fifteen blueprints of Mains Units and Battery
Chargers. Helpful hints and technical tips
will also be found in the Handbook, as
well as a full list of Heayberd components.
Cut out this ad. and send NOW with 3d.
in stamps for your copy.

F. C. HEAYBERD & CO.
10, FINSBURY ST. E.C.2.

A.

'Mato
NUT FIT THIS

ELECTRIC
CLOCK
TO YOUR SET!
NO MAINS NEEDED!

WI KIR num HANDS To tr, KEEPS CORRECT TIME!
U -LIMED aan waT NO WINDING!

Works off small battery lasting 12 months, or can
be plugged into G.B. battery without affecting recep-
tion. Trees practically no current. Fits into hole
3iin. dia. in any panel up to ;in. thick. Easy to
flu-no screws required. Only
win. from front of panel to back
of case. Swiss movement. Hands
set from front. Nickel - plated
bezel. Useful additilsa to any
set.
RIVERSIDE MPG. Co., Ltd.,
Dept. 21 Crisp /toad, COMPLETE WITH BATTERY

Hammersmith, W.6, allasmomissmin/1
Telephone Riverside 6392. POSTAGE GD

GRIPtO
MIDGET

WANDER PLUG
THE PATENT SID[ SPRING
STRONGLY GRIPS ANY SIZE
BATTERY -12 TITLE(

THE GRIM COY.
28 VICTORIA STAMM S.W.I.

EASY TERMS PROMPTDELIVERY

Any Amplion, Blue Spot, Baker, Celestion,
Epoch, R. & A. Rola, Sonochordc, Grampian,
Igranic, Lamplugh, Magnavox, Ormond, W.B.

or Ferranti Moving Coil Speaker Supplied.

Send 51- only
and pay the balance by monthly instalments. No
references. Entirely private and confidential.
KITS, PARTS, SETS, ELECTRIC

CLOCKS ON EASY TERMS.
Send for Catalogue and list of 83 Speakers.

TURNADGE AND PARTNERS, LTD.
Ludgate House, Fleet St., LoniTotb E.C.4.

Telephone : Central 190'

ADD 50/. WEEKLY TO YOUR EARNINGS
BY CHARGING ACCUMULATORS IN.

YOUR SPARE TIME.
Complete Plant incorporating Westinghouse

Rectifiers, to charge ro5 cells weekly.
Trade price £4i4/0 or 8/- monthly. A.C. Mains only.

Send for descriptive booklet.
MAINS' POWER RADIO, Ltd.,

Romford, Essex.
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PRACTICAL LETTS5 fROM
41EADERS

The Editor do'es not necessarily agree with opinions expressed by his correspondents.
AU letters must be accompanied by the name and address of the sender (not necessarily

for publication).

F. J. C's. Latest : Excellent Results
Sut,-With reference to my query re-

garding your latest set, I have carried
put your instructions for locating the fault,
and find that the trouble was caused* by
two loose connections on, coil F.10, the
terminal screws being loose and making
bad contact. After correcting this I find
that the receiver is all you
claim it to be-and more. The
selectivity permits of all the
separation necessary in this
district, and the sensitivity
enabled me to log a remark-
able number, of stations. In
a locality such Tiighton,
where fading after dark is
troublesome, even on t he
nearest Regional and National
(London), the A.F.C. control
is especially appreciated. The
absence of fading and really
" true to life " quality of
reproduction make the set a
perfect source of entertain- 1W
ment. Thank you for a fine

STENNING (Brighton).

" Simply A 1 "
SIB,-I have just received my Pocket

Tool Kit, and may I add one more " Thank
you " to those which have preceded mine.
Every Wednesday. I look forward to
receiving my copy of PRACTICAL WIRELESS.
I think it is the only paper, book, or
encyclopaedia that is of use to anyone with a
wireless set, from a crystal upwards, and
especially to home constructors. The Tool
Kit is simply A 1, and I hope to make
fuller use of it very shortly as I am con-
templating the construction of a new set.
-C. B. HILL (Ringwood).

Two S.G. Short-wave Converter with Special
Low -Loss Features
SIR,-The accompanying circuit diagram

is of a short-wave superheterodyne con-
verter which utilizes two screened -grid
valves (metallized), one as oscillator, the
other as detector. Combined with the
R.I. antinodal short-wave coil, and used in
conjunction with a five -valve (2-v-2) mains
broadcast set, this gives efficient operation
from 12 metres up to 80 metres entirely
on flee loud -speaker. On a 100 -degree slow-
motion dial fitted to the converter, oscilla-
tions comb in continuously from 6 to 100
degrees on the lower of the two short-wave
bands, and from 0 to 91 degrees on the
upper.

I attribute this remarkable result to the
following combination :-

1. Absence of " Miller Effect," due to
use of two screen -grids.

2. Absence of dead spots and excessive
damping due to "use of antinodal coil.

3. Connection of S.W. H.F. choke to
reaction coil (terminal 7 of antinodal coil),
rather than as ordinarily connected, i.e.,
to anode of valve.

4. Use of 5-megohm grid -leak, instead of
the 2 megohrns usually specified.

5. Lack of stray capacities owing to ease

A

with which short connections can be ar-
ranged in this combination.

A long study of English and American
short-wave periodicals has failed to disclose
to me any circuit which has used this com-
bination of two screen -grids, and I think
I can claim originality for this, plus the
special use of the R.I. antinodal coil (which

7 kv chote
06.06`
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Circuit diagram of S.G. Short-wave Converter.
(Continued on page 838)

CUT THIS OUT EACH WEEK

_ ou-btete-

-THAT receivers are obtainable in America
which cover wavebands from 10 to 600 metres.
The superhet principle is employed in these
receivers.
-THAT the new H.F. pentodes may be used
very successfully for H.F. amplification on the
short waves.
-THAT more detailed television transmissions
may take place in the early months of this year.
-THAT a combined volume tone -control is
essential for a quality receiver.
-THAT a vertical rod of metal, or metal pipe,
will be found in many cases more efficient than
an orthodox outdoor aerial.
-THAT the pipes of a central -heating system
often prove more efficient as an aerial than an

-1 earth.-THAT
-metal ventilator shaft will

form an effective static screen for a lead-in.
-THAT the metal chassis of a car is not all
that can be desired as an " earth " owing to
the insulation afforded by the rubber tyres.
-THAT the ultra -short waves arebeing used
for certain medical purposes as " cures.

NOTICE.
The Editor trill be pleased to consider articles of a

practical nature suitable for publication in PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should contain the name and
address of the sender. Whilst the Editor does not hold
himself responsible for, manuscripts, every effort will to
made to return them if a stamped and addressed envelope
is enclosed. All correspondence intended for -the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton Street, Strand,
W. C.2.

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that
apparatus described in our columns is not the subject
of letters patent.
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RADIO CLUBS
AND SOCIETIES

Club Reports should not exceed 200 words in length
end should be received First Post each Monday
warning for publication in the following week's issue.

UXBRIDGE RADIO CLUB
The third meeting of the Uxbridge Branch of the

Anglo-American Radio and Television Society was
held at 11, Hawthorn Drive, Willowbank, Uxbridge,.
on December 21st. An enjoyable time was spent
by all present, and records of America were once
again played over-by request. A number of short-
wave stations were tuned in upon the club receiver.
A discussion upon one- versus multi -valve receivers for
short-wave work was the topic of the evening. A
Ruislip' member contended that the increase in
unwanted noises which was caused by the adding of
an amplifier to a single -valve receiver was such as to
render the tuning in of faint stations au extremely
difficult procedure. Mr. Leslie W. Orton agreed that
such was the- case in a great number of instances.
However, if the receiver was well designed the extra
amplification was worth having, because, in suppressing
static and similar noises by placing a .0015 mfd.
condenser across the secondary of the transformer, the
extra amplification could be obtained without a large
increase in unwanted noises. The club two -valve all -
mains receiver was demonstrated and all agreed that
it was extremely silent in operation.

There is no charge for attendance to. meetings of
the Uxbridge Branch, and everyone is welcome. The
club is not a technical one although technically minded
listeners will find much to interest them. particulars
may be obtained from Mr. Leslie W. Orton, PI', Haw-
thorn Drive, Willowbank, -Uxbridge. Radio Normandy
broadcast a special message regarding this branch
between 5 and 6 p.m. on Christmas day.

SLADE RADIO
A talk on " Oscillators and their applications " was

given by Mr. F. J. Singleton at a meeting held recently.
After a few words on testing and servicing modern
radio receivers he went on to give a full description of
the all -mains oscillator and the various uses to which
it can be put. The Philco 16B all -wave model was
then described by Mr. G. T. Peck. This has 11 valves,
covers 10-600 metres without a break, and is provided
with shadow tuning, tone compensation at all
volumes, and twin class C output giving 11 watts
undistorted. The demonstration showed that the
receiver was remarkably selective and very powerful.
Those interested are invited to write to the Hon. Sec.
for details\ of the Society.. Address, 110, Hillarics
Road, Gravelly Hill, Birmingham.

INTERNATIONAL DX'ERS ALLIANCE
The special broadcast list of the I.D.A. is given

below for the benefit of readers whd are members of
this organization.
Jan. 14 4-6 a.m. PAOASD, Amsterdam 3,770

79.57 in.
Jan. 21 2-4 a.m. *CR7AA, Mozambique, Africa

3,543 84.67 in.
Jan. 21 4-6 a.m. PAOASD, Amsterdam 3,770

79.57 m.
Jan. 27 6.30-7.30 a.m. CP5, La Paz, Bolivia

e,060 , 49.5 m.
Jan. 28 4-6 a.m. PAOASD, Amsterdam 3,770

79.57 m.
Jau. 28 7.30-9 a.m. VE9CS, Vancouver, Canada

6,070 49.43 on.
Feb. 4 2-4 a.m. *CR7AA, Mozambique, Africa

3,543 84.67 no.

Reports to stations and to LD.A. *CR7AA, Box 183,
T.aurenco Marques. Mozambique, Africa. WABC is
the HEY station of the Columbia System. Confirmed
personally by Director of Public Events, etc.

Particulars of membership can be obtained from the
European representative, F. Wiseman, 90, Brighton
Grove, Newcastle -on -Tyne, or R. A. Rawles, Publicity
Dept., Blaekwater Corner, Newport, I. of W.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY

Records of American stations were again heard at
the fourth meeting of the Uxbridge Branch, held at
11, Hawthorn Drive, Willowbank, Uxbridge, on
December 28th. The records, made during last
week, were of CKAC, CKGW, WSB, WSM, WEA'F,
WABC, WTIC, WCAU, WHAS, KYW, KMOX,
WOC-WHO, LR4, LR3, WLW, WOR, WEEI, WRAC,
WKAQ, etc. They were all loud and clear. A
very interesting time was spent by all, and short
waves were the topic of the evening. A number of
S.W. stations were tuned in upon the club receiver.
One member reports having heard the B.B.0 .7 -metre
(approx.) transmitter and the Crystal Palace trans-
mitter regularly. He used a three turn (one inch
diameter) coil for grid and the same for reaction.
The receiver was his ordinary short-wave set. He
resides some eighteen miles from London. There is
no charge for attendance to the Uxbridge Branch, or
for joining the society. Ev,eryone is welcome. Meetings
are held each Wednesday. Full particulars from
Leslie W. Orton, " Kingsthorpe," Willowbank, Ux-
bridge.
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THE MODERN TENDENCY
is to have the minimum number of knobs and
controls on a set. Here is a way to adapt the
ON -OFF and RADIO-GRAMO controls to a
single knob without loss of ' efficiency. The

arrangement is suitable for nearly every set.
Note that the 5.110 Rotary Switch is a double -pole
type with insulated fixing bush.

its terminals are clearly numbered and the
connections are shown in the diagram. Keep the
wires to 4 and 5 as short as possible.

The diagram also shows the connections for
using a pick-up volume control, which is

usually necessary,

List No. Price
5.110 ROTARY D.P. SWITCH 2/6
V.C.36 50,(009VOLUME CONTROL 3/6

To LT-

VOLUME COMR01:
FOR MCK-UP

Te
PICK -Up

To REACT:COND.,
RA CHOKE 6...MPUFIER

A. F. BULGIN & CO., ABBEY ROAD, BARKING, ESSEX.
Grai.pel000il a261t e? 7.

London Showrooms  9, 10, 11, Cursitor St., Chancery Lane, E.C.4. Telephone  Pahnmn 2

LATEST BLUE SPOT PICK-UP
The new Blue Spot Pick -Up 33 gives
brilliant reproduction without needle scratch
and with exceeding!? light record wear.
From 50 to well over 4,000 cycles. Has--- wire -wound volume control,

also rotating heal which
facilitates needle
changing. Easily

fitted ;sane gramophone
or home -built
radiogram.

MUD TRIAL OFFER
SEND ONLY 2/6 and have this superb Blue Spot rick -Up
for 7 DAYS, TRIAL. If satisfied, FRY further 2/0 at once,
then 7 monthly payments of 5/.. (Cash, in 7 days, M..)

Full instructions enclosed. Send to -day

E. J. HERAUD, Ltd. (Dept. P. 41),
NUMBER ONE, EDMONTON, LONDON, N.18

Satisfaction or Money Back Guaranteed.

OPENING Sfor
ENGINEERS!

Never before has engineering offered such magni-
ficent chances. With the rise of the depression,
the industry is literally teeming with first-
class opportunities. Our 250 -page Hand -book,
" ENGINEERING OPPORTUNITIES," shows
where the opportunities lie, and the easiest way
to prepare for them. The Hand -book gives
details of A.M.I.Mech.E., A.M.I.E.E., A.M.I.C.E.,

G.F.0 etc. Exams., outlines Home -Study Courses
In all branches of Clad, ?MAIL, Elec., Rotor.

Radio, and " Talkie " Engineering,
Building, etc., and explains our unique

Employment Dept. Send for this
valuable Hand -book to-day-FREE!

BRITISH INSTITUTE
OF ENGINEERING TECHNOLOGY,

390, Shakespeare House,
29, OXFORD ST., LONDON WA.

RADIO SUPPLIES
Send your list of Radio needs for our quotation.
Kits, Parts, Sets, etc. Everything in Radio stocked,
prompt delivery. 7 days' approval. Catalogue free.
Toiler & Standard Wet H.T. replacements stocked.
N. TAYLOR, 9, GROVE RD., BALKAN, S.W.12
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THE HOME
BROADCASTER.

Why not be your own Announcer
and give your voice a micro-
phone opportunity ?
OUR NEW LESDIX No. 11
SUPER MICROPHONE
in bakelite case is a marvel for
speech and music -reproduction

For hand or stand, on your radio set.
PHONES, PHONES, PHONES
120 -ohm Sullivan Headphones, W.D.
model, at a tenth of cost. For circuit
testing, fault spotting, broadcast listen-
ing, microphone experiments, line signals,
morse reading. A.C. Bridge work, con-
denser calibration for use with H.R.
transformer. All one type and new.
Aluminium body and headbands.
Maker's price to -day is 15/-. Our price 2/6 per pair,
3d. postage or 4/8 for 2 pairs post free.
" Practical Wireless "
MAINS TRANSFORMER

FOR MR. GAHM'S
A.G. THREE.

For any mains input 250-0-250 v. 60 ni/a.
2-0-2 v. 1 amp. and 2-0-2 v. 3 amps. fur 10,6
IRON CORES and wire for Usual price 31/-.

making Mike
Transformers, as described in page 750,
Dec. 30th issue; in stock.
COIL COUNTERS, G.P.O. for counting
turn windings to 10,0008:H. 9.999 turns 'NUN coomi

recorded. 1/3 each.
ELEOTRADIX RADIOS,

218, UPPER THAMES ST., E.C.4. 'Phone : City 0191 -

The "Modern Aerial"
for the

" Modern Set"

101409320
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METERS
for ALL RADIO

TESTS!

 Moving Iron
Milliammeters
Type E 66, 10,
30. 60. 100. 150,
200,300 mA 10/-
1, 3, 5 or 10
amps. 7/6

Moving Iron
Voltmeter (D.C.
only) Type E 66,
0-6. 8 15, 20
volts 46
 Moving Iron
Voltmeter (AC.
& D.C.) Type
S.O. 55. Ranges
6 to 250 volts.
21/- to CV-.

The name Sifam
stands-as it has
always stood-for
good workmanship

and accuracy. D.C. meters are
fitted in black bakelite cases
and A.C..meters in metal cases.
All movements are carefully
balanced and fitted with knife
edge pointers. Accuracy
guaranteed.

Send for illustrated leaflet,
giving all information.SIFAM

ELECTRICAL INSTRUMENT
COMPANY, LIMITED,

York Works, Browning Street,
LONDON. S.E.I7.

gives aerials every desired degree of
selectivity, cutting out interference from

other stations. Fixed in a moment on any set on
any aerial with no alterations. Can be
supplied already attached to a coil of Superlal-
the only self-contained variable aerial.
100 ft. 75 ft. 60 ft. The World's most

3/6 2/9 Seeetive ArriaL

Run Superlal through ELECTRON Insulator Fins, and
bare the ONLY efficient indoor or invisible aerial.

INVISIBLE AERIALS

OAK, MAHOGANY, BLACK. Six in a box. Bd.
THE NEW LONDON ELECTRON WORKS LTD.,

6, EAST HAM. E.G.

Literature
and prices
on request.
Standard

woo" Telephones

THE MODERN
VALVE Ltd.

da

and Cables,

Place, 364,
St. Ch's

Ian
Road, London, W.C.I. TerGtiti8n 6255,

YOU MUST GET OUR FREE NEW 1934
HANDBOOK.

Fell particulars of long and short Radio courses from
£2. Unique home -study methods and recommendations.

Terms arranged.Radio Training Institute of Gr. Exit.,
85. New Oxford Street, London.

ATALOGUES
EC RIVED

To save readers trouble, we undertake to send on
catalogues of any of our advertisers. Merely state, on
a postcard, the names Of the firms from whom you
require catalogues, and address it to "Catalogue,"
PRACTICAL WIRELESS, ae0. Newnea, Ltd., 8/11,
Southampton St., Strand, London, W.C.2. Where
advertisers make charge, or require postage, this
should be enclosed with applications for catalogues. No
other correspondence whatsoever should be enclosed.
BROADCAST TALKS
THE full B.B.C. programme of talks for the period

January to March inclusive is given in a booklet
just published, entitled " B.B.C. Talks, 1934." The
series that provides the most imposing list of speakers
is at 8.30 p.m. on Tuesdays. It is designed as a
summary of the group of talks which have been
planned for the autumn and spring by the Central
Council for Broadcast Adult Education, under the
general title of " Taking Stock." Among the speakers
in this series will be : Mr. H. G. Wells, Mr. Winston
Churchill, Mr. David Lloyd George, Mr. Ernest Bevin,
Mr. Israel Sieff, Mr. Bernard Shaw. Mr. Walter Elliot,
and Mr. Quintin Hogg. In this same "Taking
Stock" group comes the " National Character"
series at 7.30 p.m. on Mondays. Hitherto the subject
has been approached mostly from within. In the
spring listeners are to hear some views from abroad-
from such men as Professor Moritz Bonn, Professor
Felix Frankfurter, and Dr. Karel Capek. Among the
other well-known speakers who will also be heard
during the season are Professor John Hilton, Sir
Oliver Lodge, Professor C. G. Seligman, Mr. Vernon
Bartlett, Mr. A. P. Herbert, Mr. James Agate, and
Sir Walford Davies. The talks booklet may be
obtained free on personal application to the B.B.C.
Bookshop, Broadcasting House, Portland Place,
London, W.1, or for one penny by post, from any
B.B.C. offices.
LINEN RECEIVERS
AVERY attractive range of receivers, Including

the famous " Skyscraper" series, is displayed
in the latest folder issued by the Lissen people. Here
are models to suit varying tastes and purses, and from
which the most discriminating listener should have no
difficulty in choosing a receiver to suit his require-
ments. There is model 8005, a two -valve battery
set with a " pentode " performance, and its price is
only £3 19s. 6d., complete with batteries and valves.
At the other end of the range there is model 8060, a
fine six -valve all -mains superhet. Equipped with
A.V.C., band-pass tuning, and an electro-dynamic
loud -speaker, this high-class instrument is priced at
£14 14s. Other models include A.C. and D.C. models
with moving -coil speakers, and battery -operated
portable and table sets, all housed in handsome
cabinets of modern design, and at prices ranging from
£4 4s. to £12 12s. Full particulars of all the receivers
are given in the folder, copies of which can be obtained
on application to Llssen Limited, Lissenium Works,
Worple Road, Isleworth, Middlesex.

REPLIES TO BROADCAST
QUERIES

HARDY (Newbury) : (1) 7th harmonic of Poste
Parisien, Paris ; (2) possibly 6,976 kilocycles, ON4TM,
Experimental station, Radio Wallonia, Villereil-le-lez-
Brayeux near Binche, Belgium ; (3) 58.475 m., 4th
harmonic of Radio Normandie, Fecamp would tally
withthis transmission ; (4) 11,760 kc/s, DID, III3nigs
Wusterhausen ; (5) cannot trace ; (6) GBB, Rugby
on 13,585 kc/s and other frequencies, works with
Canada and with liners ; (7) G6RX, Experimental
transmitter, Rugby (4,320 kc/s) ; (8) GSA, Daventry
(6,050 kc/s), usually closes down at G.M.T. 01.10 ; you
may have heard a broadcast from VE9HX, relaying
CHNS, Halifax on 6,048 kefs at that time ; (9) possibly
FIU2, Tananarive (Madagascar) on 5,692 kc/s ; works
between G.M.T. 15.00 and 16.30 ; (10) GBC, Rugby
(4,975 kc/s) , works with liners; (11) cannot trace
call -signs; (12) French amateur experimental trans-
mitter ; the word " Tokio " was given to indicate the
letter T In call sign. FITZGERALD (Greystones)
Probably amateur experimental transmitter, but
cannot identify unless you give call -letters. Sstrrli
(E.5) : We can trace 02J0 as K.T. Jago, 189, Newport
Road. Lepton, E.10; 051V is not in published list.
Sun (Bristol): (1) CRY, Winnipeg ; (2) CUD is
apparently a Portuguese call, possibly Lisbon
(3) EAX, Barcelona 31.8 m. (9,434 kc/s) : (4) JNA,
Nagoya 33.41 m. (8,980 kc/s); (5) JNB, Nagoya
on 24.59 m. (12,200 kc/s) ; (8) LCP, Jell6y (Norway)
20.62 m. (14,550 kc/s) ; (7) PDQ, 27.28 m. (10,905
kc/s) and 27.30 m. (10,990 kc/s) , PDS, 27.04 m
(10,735 kc/s) ; PGA, 38.314 m. (7,830 kc/s), 38.29 m.
(7,835 kc/s), 38.265 m. (7,840 kc/s) ; PGC, 32 m.
(9,375 kc/s), 32.02 m. (9,370 Ws). These are all
transmitters at Kootwijk, Holland ; (7) WIW, Say-
ville (N.Y.) 27.75 m. (10,810 kc/s) ; WKS, Sayville,
18.422 m. (16,285 kc/s) ; (8) WQS, Rocky Point
(N.Y.) 21.56 m. (13,920 kc/s) and 21.631 m. (13,915 ke/s)
BARN (W.9): We can trace the following call signs
(1) G2CT, R. W. Peel, 24, Temple Grove, Golders
Green, N.W.11 ; (2) GOVI, W. MacCallurn, 21, Park

Place, Stirling, Scotland ; (3) G5RD, A. R. Gardner,
" Ashleigh," Abbots Langley, Watford, Herts ; (5)
G5NW, E. J. Allan, 8, Westfield Place, Dundee,
Angus, Scotland ; (7) 05KII, H. D. Cohen, 144,
West Hill, Putney, S.W.15 ; (8) G5SA, D. Price Jones,
Western Electric Co., Ltd., Bush House, Aldwych,
W.C.2; (9) G6VK, A. E. Brooks, 19, Alexandra
Road, Uplands, Bedminster, Bristol, Glos. ; (10)
G2JU, E. J. Pearcey, " Colinwood," 126, Pinner
View, Harrow, Middlesex ; (11) CT1FZ, Jose C. Correia
da Silva, Elvas, Portugal. NIGHTEAXE (Peterborough):
W1BI, Willard H. Northrop, 71, East Brown Street,
West Haven, Conn.; W1ACK, F. P. Webber, Jnr.,
602, Humphrey Street, Swampscott, Mass.; W1AWC,
Reuben R. Townroe, Church Street, Yaleaville,
Conn. ; W2CIM, Richard Rauch, 130, Mortimer
Avenue, Rutherford, New Jersey, U.S.A. ; W2CIF,
Henry J. Abrew, Balmville, Newburgh, New York,
U.S.A. ; W5AW, I. S. Tucker, 1911, S. Tyler Street,
Amarillo, Texas; W8CL, K. Mengle, 723, Parkside
Avenue, Buffalo, New York, U.S.A.; W9HOY, H. M.
Flora, 10,815, Prairie Avenue, Chicago, Ill. ; W2COJ,
T. Laird, 1,006, Sanford Avenue, Irvington, New
York, U.S.A.; W8CI, Wm. H. Marshall, Jnt., 2,712
North Avenue, Parma, Ohio ; The last four call signs
you give belong to Dutch amateur transmitters, but
we regret we are unable to trace them in the latest
lists. We advise you to write to : N.V.I.R., Post Box
400, Rotterdam, Holland, for further information.

THE CROYDON RADIO SOCIETY
The last meeting of 1933 was spent in discussing

members' radio problems at St. Peter's Hail.
South Croydon. Mr. Nightingale presided. Many
topics required elucidation, ranging from the design
of smoothing circuits for mains units to acoustics in
large halls. At the end of the meeting the chairman
remarked on the flourishing condition of the society,
inasmuch as every member present had had something
to add to the discussion. The New Year fixture cards
are now ready, and the syllabus is a very full one
up to April, when the session ends. One feature is
the number df evenings devoted to different aspects
of quality reproduction, and, of course, the President,
Mr. H. R. Rivers -Moore, is giving another popular
lecture. Dr. Hughes will also lecture on "Acoustics
in Radio." PRACTICAL WIRELESS readers are urged to
write for a fixture card, and so avail ;themselves of
the many good things the society has arranged for
the amateur's interest and advancement. Hon. Sec-
retary, E. L. Cumbers, Maycourt, Campden Road,
South Croydon.

PRACTICAL LETTERS
(Continued from page 836)

the makers originally did not advise as
suitable for superhet converters), and the
method of joining S.W. choke through
reaction coil to anode of S.G. I have
received Sydney direct (confirmed) on
loud -speaker with witnesses present. I
had Schenectady at R.9 for one full hour
on the occasion of the relay of Chicago
arrival of General Balbo. All the G.S.
stations, all the Germans, Russians, and
the Italian and Portuguese are alternative
locals to me, with the volume control at
50 per cent., and the summer atnfospherics
of the broadcast band never one evening
stop me from getting a good alternative
programme-European or extra -European.

The cost of the necessary components
works out at two guineas.-H. W. AUBURN
(Hampstead).

The Finest
All -Fiction Magazine

WARWICK DEWING
EDEN PHILLPOTTS

. MARGERY SHARP
H. de Vere STACPOOLE
SINCLAIR GLUCK
HYLTON CLEAVER, ETC,

In the February

GRAND
On sale at all Newsagents and Bookstalls,
or by pact 84c1. from George Neumes, Ltd., tae
8-11, Southampton Sired, Strand, London,

W.C.2
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SPECIAL NOTE.
We wish to draw the reader's attention to the
fact that the Queries Service is intended only .1

for the solution of problems or difficulties
arising from the construction of receivers

$

described in our pages, from articles appearing
in our pages, or on general wireless matter,
We regret that we cannot, for obvious reasons--

(1) Supply circuit diagrams of complete 7

multi -valve receivers.
(2) Suggest alterations or modifications of 1.

receivers described in our contem- I
poraries.

(3) Suggest alterations or modifications to
commercial receivers.

(4) Answer queries over the telephone.
Please note also that all sketches and drawings

I which are sent to us should bear the name
and address of the sender.

gan.l.MIM1,11M(1.00111.0.11111.1111.1=0.101,m10.04M04=0.1i

LOUD -SPEAKER POLARITY
"I have a rather old type of reed loud -speaker and I

wish to bring this into use again. I have cleaned it up
and reassembled it, but find that during the cleaning
process the positive and negative markings have become
removed. I should like to know, therefore, if there is
any simple way of finding out which is positive and which
is negative in order that I may connect this to my
receiver in the correct way."-R. L. S. (Teignmouth).

There is no necessity to know which is positive or
which is negative so long as you connect the windings
to your receiver in the right sense. Of course, if a
filter -output circuit is used it will not matter which
way round the speaker is connected. However, if it is
joined direct in the anode circuit you should connect it
to the terminals and then carefully adjust the tension-
ing screw untilt he reed flies down on to the pole pieces.
Now, slowly unscrew the adjustment until the reed
comes away. and then reverse the connections to the
receiver. If in the new position the reed flies to the
magnet then that is the correct way round for the
speaker and the terminals should be suitably marked.
If, however, in this second position, you find that the
tensioning screw requires to be given a few more turns
before the reed is attracted to the pole pieces, then the
first method of connection was correct.
REDUCING THE LOCAL

" I have a commercial receiver which employs two
variable -mu H.F. stages and delivers nearly three watts
output. I find that even when the volume control is
turned to its very minimum position (just before it
cuts right out) the local station is much too loud. Is
there any way in which I can reduce the strength of
this station? Generally, I find that it is good enough to
undo the aerial lead, and then turn the valves full on,
in which case the local comes through fair, but not
quite loud enough. I do not, of course, want to interfere
with the inside of the set."-W. S. C. (Glasgow).

The simplest method of reducing the sensitivity of
your receiver when the aerial is connected is to join a
resistance across aerial and earthtermina]s. The actual
value will depend upon ,the tuning arrangements, and
generally a value up to about 150 ohms proves most
suitable. You can probably find room at the back of
the cabinet, for instance, to fit a variable resistance
having a maximum value of, say, 400 ohms, and you
should join the arm of this resistance to earth, and the
end of the winding to one side of an ordinary short-
circuiting (on/off) switch. The other side of the
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LET OUR TECHNICAL STAFF SOLVE
YOUR PROBLEMS

LEWES a
If a postal reply is
desired. a stamped ad-
dressed envelope must

query and drawing
be enclosed. Every bq Our Technical Staff

The coupon on this
page must be attached

to every query.

which is sent mast bear
the name and address of the sender. Send
your queries ft the Editor,' PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St.. Strand. London. W.C.2.

switch should be joined to the aerial, and then when
the switch is open, the receiver will be in the normal
condition, but when closed the resistance will be
included across your aerial -earth circuit and it may
then be adjusted to give you the volume required.,
When the receiver is then required for foreign or distant
stations. the switch should be opened. The control
will require no further adjustment after the preliminary
setting has been made.

.

DATA SHEET No. 69.

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

SERIES RESISTANCES TO CONVERT
100 - OHM MILLIAMMETER INTO

VOLTMETER.

Voltage
Range

Required

Resistance required for

lmARange 5mA Range10 mA Range

2 Volts 1,900 300 100
5 4,900 500 400

10 ,, 9,900 1,900 900
15 , 15,000 2,900 1,400
20 , 20,000 3,900 , 1,900
5o 50,000 9,900 4,900

100 ,, 100,000 20,000 9,900
200 , 200,000 40,000 20,000
300 , 300,000 60,000 30,000
500 , 500,000 100,000 50,000

4 From the above table any intermediate values
may be obtained.

WAVE -BAND IDENTIFICATION
" i have finished the Orbit receiver and am more than

delighted. It works in a most satisfactory way, and I
wish to include it in a large radio -gram cabinet, but
have one small grouse. The knob on the coils is not
clearly marked with the wave -band, and I should like
to fit some indication on the dial -light so that I can see
(and others in the home also) when the set is turned to
the long or the medium waves. Can you suggest any
simple arrangement which will not cost a lot to fit up? '
-Y. S. (Birmingham).

A very simple arrangement can be fitted up if you
are using the dial light. Obtain a separate bulb -holder
similar to that fitted behind the dial and mount it
close to the present holder. Join one contact on each
holder together and to the L.T. negative bus -bar, and
take a separate 'flexible lead from each of the other
contacts. Solder or otherwise fix a piece of metal
on the rod of the wave -change switch, with an insulated
connection taken from the end of this piece of metal to
L.T. positive. Two small pieces of brass should be
arranged on either side of the switch rod so that they
make contact with the piece of metal as the switch is
placed in its medium and its long -wave position. By
wiring one of these pieces to each holder, and using a
red bulb in one holder and a green in the other, it will
be possible to tell ,by the 'colour of the dial light to
which band the receiver is adjusted.

TESTING A FAULTY SET
" I have rigged up a circuit of my own design, taken

from various points I have seen in your book. When

tested out it was absolutely dumb. What is the easiest
way to test through the circuit for the most likely fault.
I have only got a voltmeter and no other testing
instruments."-G. H. (Hatfield).

You do not state the type of circuit, but if you have a
pair of headphones it should be a fairly simple matter
to have these connected in the anode circuits of the
detector and L.F. stages in turn. If any H.F. stage:, are
fitted, they should be cut out, and the aerial taken
direct to the tuned circuit feeding the detector stage. -
By joining the 'phones in this anode circuit you should
hear something, and you can then include the H.F.
stage (or stages, one at a time) until you fail to bear
signals, when you will know ghat the fault has been
localized in that part of the apparatus. If with all the
H.F. stages signals are obtained, you will know that the
fault arises in the L.F. side and can add these stage by
stage. The actual fault should not be difficult to
locate once its position in the circuit is found, but a
milliammeter will be found extremely useful.
AUTOMATIC CALLING DEVICE

" I wonder if it is asking too much to give me details
of a scheme which will switch my set on when the tuning
note is sent out, I should like to make up a device like
this purely for a novelty, and I wondered if you had any
ideas or knew of any scheme which makes this
possible."-F. H. (Wylam-on-Tyne).

Such a scheme is possible, but it is rather too
complicated and expensive for you to build up. To
operate on the tuning note only, yon would have to lit
a small receiver (continually switched on) with a low -
frequency circuit adjusted so that the continued
reception of a note having the frequency of the tuning
note would cause a relay to come into operation and
switch on your receiver. If the constant -note cir it
was not included, it might be possible for the set t be
switched on by a powerful static or even a B.B.C. test
transmission. It would be possible to fit a simpler
device to operate when a carrier -wave was received,
and a more or less simple tuned circuit, with a powerful
relay designed to operate from the carrier would switch
on the set. The idea is not worth the trouble of flt th,:r
in our opinion.
SHORT-WAVE RECEIVERS

" In view of the popularity of the short waves I
should like to make up a set for the purpose of hearing
what is doing down there. Do you advocate separate
coils for small wave -bands, and to adopt the old plug-in
idea, or is it possible to use switching without much
loss? I am not so keen on long-distance work as to
hear some sort of results for purely entertainment
value."-K. W. (Exeter).

The plug-in arrangement has much to be said for it,
especially if a large range of wavelengths is to be
Covered. On the other hand, switching will simplify
operation, with slight losses, and as you do not want
extreme long-distance work, this should prove no
handicap. However, we think that for general short-
wave experiment, the plug-in arrangement will prove
most useful, as you can then find the band -which offers
you most signals (or most powerful transmissions)
and can then leave that particular coil in circuit until

-you desire again to carry out experiments. Further-
more, the coils will be easier to make up and you will
find the resultant circuit more straightforward.

FREE ADVICE BUREAU
COUPON

This coupon is available until January 20th,
1934, and must be attached to all letters con- a

taming queries.
PRACTICAL WIRELESS, 13/1/34.

I
Build your own H. T. Unit simply, safely, efficiently: exactly to suit your receiver's
needs and adaptable to changed conditions You can have no better guide than Ferranti.

E R RANT!
Constructor's H. T. Units

Leaflet No.
describes models for every purpose : from

your dealer or send stamps to FERRANTI
LTD Dear. D HOLLINWOOD, LANCS

W b 522
28 pages 30
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PRACTICAL WIRELESS
MISCELLANEOUS
ADVERTISEMENTS

Advertisements are accepted for these
columns at the rate of 3d. per word.
Minimum charge 3/-. All advertise-

ments must be prepaid.

PREMIER SUPPLY STORES
offer the following Set Manufacturers' Surplus New
Goods at a fraction of the original cost; all goods
guaranteed perfect; carriage paid over 5/-, under
5/- postage 6d. extra (Ireland, carriage forward).

ELIMINATOR Kits, including Transformer, Choke,
Westinghouse metal Rectifier, T.C.C. Condensers,

Resistances and diagram, 12 volts 20 milliamps, 20/- ;
Trickle Charger 8/- extra; 150 volts 30 milliamps
with 4 volts 2-4 amps. centre tapped L.T., 25/- ;
Trickle Charger 6/6 extra ; 250 volts 60 milliamps
with 4 volts 3-5 amps. centre tapped L.T., 30/- ; 300
volts 60 milliamps with 4 volts 3-5 amps. centre
tapped L.T., 37/6 ; 150 volts 50 milliarups, 27/6.
Other outputs to order at pro rata prices.

AMERICAN Triple Gang .0005 Condensers, with
Trimmers, 4/11.

PREMIER Chokes, 40 milliamps, 25 henries, 4/- ;
65 milliamps, 30 henries, 6/- ; 150 milliamps,

30 henries, 10/- ; 60 milliamps, 80 henries, 2,500 ohms,
5/6.

POLAR 3 -gang, totally screened .0005 with complete
disc drive, split end vanes, 5/- ; ditto with

Trimmers, 8/6 ; Polar 2 -gang with complete disc
drive, padding Condenser and Trimmer .0005, 6/6.

ORMOND Condensers, .0005 2 -gang semi -shielded,
2/6 ; brass vanes with \trimmers, 3/6.

BT.H. Truespeed Induction Type (A.C. only) 'Elec.
trig Gramophone Motors 100-250 volts, 30/ -

complete.
riOLLARO Electric Gramophone Motor, complete

with all fittings, Turntable and Automatic Stop,
100-250 volts A.C, 35/-, listed £3.

ARRARD Radio-Gramophonei Unit, listed 10
guineas, a few only at 16/10/0.

PREMIER
British -made Meters, moving iron,

flush mounting, accurate, 0-10, 0-15, 0-50, 0-100,
0-250 milliamps, 0-1, 0-5 amps, all at 6/-.
SPECIAL Offer Microphones by prominent Manu-

facturers, hi.gh sensitivity, uniform responge,
complete with and, Transformer and Battery,
listed £3/15/0, our price, 8/6.

HOME Radio Microphone, complete, 5/-. Simply

WESTERN Electric
terminals.

260 volts working
1 microfarad, 6d; 2 microfarad, 1/-.

T.C.C. Condensers, 250 volts working 1 microfarad,
1/3 ; 3 microfarad, 1/9 ; 4 microfarad, 450 volts

working, 4/-; 750 volts working, 2 microfarad, 3/-;
4 microfarad, 6/-.

TC.C. Electrolytic Condensers, 440 volts working
4 microfarad or 8 microfarad, 3/-  15 microfarad,

100 volts working, 1/3; 6 microfarads or 15 micro -
farads, 50 volts working and 50 microfarads, 12 volts
working, 1/-.

TC.C. Block Condensers,250 volts working, 4 x 4
xlx 1 x.5,3/6; 2 xx2 x.1,2/-; 2x 2 x 2 xl,

2/3 ;2x2x1x1x1x1x 1.1 x .1, 3/-. The above
three Condensers are same price in Dubilier, 300 volts
working.

M.V. V. Block Condensers, 400 volts working, 4 x 4H xlx1 x.5,5/6; 4 x2 x1x 1x1 x.5' 4/6.
DUBILIER Condensers, 4 x 4 x 2, 300 volts working

3/- ; 8 microfarad dry electrolytic, 450 volts
working, 3/-.

SPECIAL
Offer of Mains Transformers, manufac-

factured by Phillips, input 100-120 volts, or
200-250 volts; output 180-0-180 volts, 40 milliamps,
4 volts 1 amp, 4 volts 3 amps, 4/6'; 200-0-200 volts,
4 volts 1 amp, 4 volts 3 amps, 4/6.

ALL Premier guaranteed Mains Transformers,
have engraved terminal strips with terminal

connections, input 200-250 volts, 40-100 cycles; all
windings paper interleaved.

PREMIER
H.T.8. Transformers, 250 volts -

amps rectified, with 4 volts 3-5 amps. tre
tapped L.T., screen primary, 15/- with Westinghouse
Rectifier, 25/-.,

VOLTS,VOLTS, 3 amps centre tapped, 6 volts, 2 amps,4 centre tApped, 9 volts, 1 amp., 12 volts, 1 amp,
7/6 ; 4 volts, 3-5 amps, 22 volts, 1 amp, 8/6 ; 10 volts,
3 amps, 14 volts, 4 amps, 10/-.

PREMIER
H.T.O. Transformer, 300 volts, .100

milliamps Rectifier, with 4 volts, 3-5 amps
centre tapped L.T., and screened primary, 15/-; with
Westinghouse Rectifier, 26/-.

PREMIER
H.T.10 Transformer, 200 volts, 100

milliamps Rectifier, with 4 volts, 3-5 amps centre
tapped L.T., and screened primary, 15/. ; with West-
inghouse Rectifier, 26/-.

PREMIER MainsTransformers, output 135 volts,
1 80 milliamps for voltage doubling, 8/6 ; 4 volts,.

3-4 amps, centre tapped L.T., 2/- extra ; Westinghouse
Rectifier for above, giving 200 v4tts, 30 milliamps,
8/6.
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PREMIER
Mains Transformers, output 250-0-250

volts, 60 milliamps, 4 volts, 2,-5 amps, 4 volts,
2-3 amps, 4 volts, 1-2 amps (all centre tapped), with
screened primary, 15/-.

PREMIER Mains Transformers, output 350-0-350
volts, 90 milliamps, 4 volts, 3-5 amps, 4 volts,

2-3 amps, 4 volts, 1-2 amps (all centre tapped), with
screened primary, 15/-.

PREMIER
Mains Transformers, output 400-0-400

volts, 100 milliamps, 4 volts, 4-5 amps, "4 volts,
2-3 amps, with screened primary, 15/-.

PREMIER Auto Transformers, 100-110/200-250
volts or vice versa, 7/9 ; 100 watt, 10/-.

SPECIAL Offer Manufacturers Type Transformers,
350-0-350 100 milliamps, 4 volts, 1 amp, 4 volts,

2 amps, 4 volt 3-5 amps, 10/- ; input 200-250 A.C.,
350-0-350 120 milliamps, 4 volts, 2-3 amps, 4 volts,
2-4 amps, 100-120 volts input, only 5/-. H.T.S. Trans-
former with 4 volts, 3-5 amps, centre tapped L.T.,
8/6 ; with Rectifier, 18/6.

WESTERN Electric Mains Transformers, 300-0-300
volts, 65 milliamps, 4 volts, 1-2 amps, 4,:volts,

2-3 amps, 8/@ ; 500-0-500 volts, 150 milliamps, 4 volts,
3-5 amps, 4 volts, 2-3 amps, 4 volts, 2-3 amps, 4 volts,
1 amp, centre tapped, 4 volts, 1 amp, centre tapped,
19/6.

BRITISH Radiophone wire wound potentiometers,
with Mains Switch incorporated, 10,000, 50,000,

25,000 ohms, any value, 3/6.
riENTRALAB Potentiometers, 50,000, 250,000, half

meg. and 1 meg., any value, 2/- ; 200 and 400
ohms, wire wound, 1/-.

PECIAL Offer of Wire Wound Resistances -4 watts,S any value up to 10,000 ohms, 1/- ; 8 watts, any
value up to 15,000 ohms, 1/6 ; 15 watts, any value
up to 50 ohms, 2/- ; 25 watts, any value up to 50,000
ohms, 2/6 ; 50 watts, any value up to 50,000 ohms, 3/6.

1000 ohms 150 milliamps wire wound variable
Resistances, 2/-. Burndept 2 watts

Resistances, all values from .5 to 50 ohms, 3d. each.
Holders, 2d. each.

WIRE wound Potentiometers, 15,000 ohms, 1/6 ;
50,000 ohms, 2/- ; 500,000 ohms, 3/-.

MAGNAVOX D.C. 144, 2,500 ohms, 17/6 ; D.C. 154,
2,500 ohms, 17/6 ; D.C. 152 Magna, 2,500 ohms,

37/6; all complete with humbucking coils; please
state whether power or pentode required; A.C. Con-
version Kit for above types, 10/- ; Magnavox PM Tin.
cone, 18/6.

ORAMPION PM Loud -speakers, 9in. cone, handles,
4 watts, 18/6.

GRAMPION MC Loud -speakers, 2,500 ohm field,
9in. cone, handles 5 watts, 21/-.

AMPLION Moving Coil Speakers, type EM 644
dual fields, 2,500 and 5,000 ohms (100 and 200

volts) with output Transformer, 12/6 ; A.C. conversion
Kit for this speaker, 10/- extra.

WESTINGHOUSEmetal Rectifiers, 120 volts,
20 milliamps, 6/6 ; 200 volts, 30 milliamps,

8/6  200 volts, 60 milliamps, 10/-.

14'LEY
Pick -Up, complete with Arm and Volume

Control, 12/6.

RELIABLE
Canned Coils with circuit, accurately

matched, dual range, 3/- per coil. Ditto, iron
core, 3/6.

PREMIER
L.T. Supply Units, consisting of Premier

Transformer and Westinghouse Rectifier, input
200-250 volts A.C., output 8 Wilts, half amp, 13/6 ;
8 volts, 1 amp, 17/6 ; 15 volts, 1 amp, 19/- ; 6 volts,
2 amps, 27/6.
D 'LUNN 3 -amp Mains Switch, 1/-; Lever Switches,

2, 3 or 4 -way, 3 pole, 1/- either type.
ALARGE selection of Pedestal, Table, and Radio

Gramophone Cabinets, by best manufacturers
at a fraction of original cost for callers.

THE following lines, 6d. each, or 5/- per dozen:
Chassis Valve Holders ; Screened Screen Grid

Leads any value ; 1 watt Wire -end Resistances ;
Wire -end Condensers .0001 to .1 ; RI Varicaps ;
Oxydised escutcheon plates; Trimming Condensers.

PLEASE
mention Pneicricar. WIRELESS when

ordering.

PREMIER SUPPLY STORES
20-22, High Street, Clapham, S.W.4, MACaulay 2188.
Closed 1 o'clock Wednesdays; open to 9 o'clock
Saturdays. Nearest Station, Clapham North, Under-
ground.

THE following valves are guaranteed unused and
perfect, and any valve differing from the makers'

characte,ristics will be exchanged ; and all latest types.
A.C./Pehs, P.T.4s,A.C.S.G/V.M.s,Pen.4.Vs,M.V.S.G.s,
A.C.S.2/Pens, M.31.4V.s, P.T.625s, V.M.S.4s, D.C.2/
Pens, D.P.T.s, P.M.24M.s, M.P.T.4s, V.M.4V.s,
A.C.S.1/V.M.s, P.M.24B.s, 11/ -
31.8.4s, M.S.4B.s, A.C.S.G.s, S.4V.B.s
M.S.G./L.A.s, D.S.B.s, A.C.S./2s, D.C.2 S,G.s, 9/6
11.14s,10/-. " Class B " : P.D,220, 220.B, 8/6
M.L.4s, A.C.P.s, P.M.24s, 8/- A.C.,11.L.s, 164V.s
354V.s, A.C.2/H.L.s, 41M.H.Ks, U.10s, U.U.60/250s
M.H.4s, 111.11.L.4s, 7/6; V.S.2s, 215S.G.s, 220S.G.s
P.M.12s, P.M.12A.s, 9/- ; 442B.U.s, D.W.3s, 8/6
215P.s, 220P,s, L.P.2s, 4/9 ; P.2s, 6/6 P.T.2s
P.111.22A.s, 9/- ; ILL.210s, H.210s, L.210s., L.2s, 3/9
All Types'of (rand New American Valves in Stock
first-clasS makes : 247s, 235s, 224s, 236s, 237s, 233s
238s, 239s, 245s, 244e, 12/- 227s, 226s, 280s, 9/6
242s, 232s, 11/- ; U.X.250s, 16/- ; 281s, 14/6. Carriage
Paid, Cash with Order or c.o.d. Westinghouse rectifiers
unused H.T.8, 10/- ; FI.T.9, IT.T.10, 11/3, Dubilier or
T.C.C. electrolytic condensers 8 M.F.D., 3/9. Magnavox,
D.C. 152 (2,500 ohms) or 6,500 ohms, 9in. cone; 25/-.
Ward, 45, Farringdon St., E.C.1. Holborn 9703. 

PEARL and PEARL, 190, Bishopsgate, London,
E.C.2. All the following bargains guaranteed new
goods, Cash or C.O.D. Carriage Paid.

THE new 1934 Mains Radio 3 -Valve Receivers.
Moving -Coil Speaker, Mains Aerial, Variable -mu,

Detector and Pentode Valves. Handsome Walnut
Cabinet. A.C. or D.C. Models. List price 14 gns.-
our price, 17.19.6.

LEWCOS Frame Aerial eliminates outdoor aerial
and increases selectivity. List price 27/6, our

price 9/6.
LINCOLN STEWART A.C. Eliminators, 200-250 volt

input, 25 ma. output, 3 positive and one negative
tappings. List price £2.19.6. Bargain, 32/6.

EDISON BELL gilt gramophone tone arms for use
with pick-up. List price .7/6, our price 1/8.

TRIOTRON MAGNA 4 -pole balanced armature
units type P, beautiful tone, well made. Listed

at 27/6. Special offer 9/3.
THE - Gem" single spring fibre drive gramophone

motors complete with all fittings. Special
bargain, 6/11.

EDISWAN 2 -volt non -spill accumulators, 70 ampere
hours. Over-all measurements, height,

width, 31in., depth, 31)11.-7/6.
THE well-known famous Lincoln Stewart permanent

magnet moving -coil speaker. Over 2,000 already
sold to Practical Wireless " readers. Price 16/11.

THE " West" Class B 3 -valve receiver with moving-'
coil speaker, complete with valves, batteries,

etc., and handsome cabinet. List price 10 gns., our
price £5.19.6.

REGENTONE Pentode 2 -valve A.C.
receiver, complete with valves. Original price

£6.10.0 -our price £2.19.6.
LINCOLN STEWART D.C. Eliminator, 25 m.a.,

4 tappings one variable, list price 32/6, our
price, 16/6.
SOVEREIGN Permeability tuner, complete with

blue print for constructing 3 -valve Permeability
Tuned Receiver, complete with Dial and Escutcheon.
List price 15/-, to clear 7/11.

MILLGATE " A.C. amp. Trickle Charger,
Westinghouse Rectifier for 2, 4 or 6 volt

accumulators. Price 19/11.
THE " Lincoln Super"Permanent Magnet Moving -

Coil Loudspeaker, all purpose universal tapped
transformer for Q.P.P., Class B, Pentode, Power and
Super-PoWer output. Will carry 3 watts undistorted
output. List price 42/-. Our price 19/6.
rORMO 2 mfd. Mansbridge Condensers, tested at
1- 800 volts D.C. Our price 1/11.
LOTUS friction disc drive with bevelled dial, cpin-

plete with handsome metal escutcheon and fit-
ment for dial lamp. List price 5/-. Bargain. price
2/11.
SL EIC T UN dual range screened coils, 200-550

met, 800-2,100 met. Every coil complete with
wiring diagram. List price 6/6, our price 2/11.
SLEKTUN H.F. Coils for use with above dual range

aerial toils. List price 6/8. Our price 2/11.

FORMO
screened 3 -gang condensers with trimmers,

complete with dial and escutcheon. List price
21/6 -our price 9/6.

KB. D.C. " Pup," self-contained, simple, safe and
trouble-free. The K.B. 2 -valve D.C.." Pup "

is an excellent and reliable \ mains operated receiver.
List price 17.10.0 -our price £3.12.6.

"
DARIO " 9 -guinea all -electric receivers, complete

with Rola moving -coil speakers in beautiful
polished cabinets. Bargain prices, A.C. £4.7.6.
D.C. £4A.0.
SURPLUS H.M.V. 3 -gang .0005 mfd. Variable

Condensers with drum drive, beautifully made
in one piece to avoid backlash. To clear, 7/6.
T EWCOS all -wave screened B.F. Choke, 15-2,000

met., complete with circuit diagram. Price 3/6.
BRAND new Zetavox Radiogram Cabinets, fitted

with motor board and compartment for records
(over-all measurements -height, 3ft. 21n., width,
2ft. 4in., depth, lft. 6in.). Cost over £6 to make --
special offer, £2.15.0. Carriage paid.
PEARL Be PEARL. All above bargains sent Cash
or C.O.D. Carriage Paid. 190, Bishopsgate, London,
E.C.2.
c RICSSON 3/1 L.F. Transformers, List price,

17s. 6d. New and guaranteed. Our price,
2s. 3d. post free U.K.-Pioneer Radio, Coptic St.,
London, W.C.1.

MELFO-RAD " Guaranteed Kit " Specialists.
Nucleon CL/B.4, described within. First speci-

fied Kit, £5/8/9. ST./500, 78/-; Century Super,
£5/0/0. D.C. Mains Kit, £5/5/0. Universal A.C.D.C.
Mains, £5. " Melforad," 5, Queens Place, Hove.

REPAIRS TO ANY MAKE RADIO APPARATUS.
24 Hours service, guaranteed laboratory tested.

Transformers, loud -speakers from 4/-. Eliminators,
Mains Transformers, etc. New cones fitted to Moving
Coil speakers. Estimates free. Wates Volt/Amp
meters a speciality, 3/6, other makes quoted for.
Repair Dept. C. WEEDON POWER LINK RADIO
CO., 185, Earlham Grove, London, E.7. Maryland
4344.

INA. R. D. Co. offers following guaranteed surplus.
Carriage paid or call. Erie half -watt colour

coded resistors. 300, 450, 40,000. 41d. 2/- half -
dozen. Colour -coded one -watt. All sizes above 500.
51d. 2/0 half -dozen. Philips .5x .5x .5 mfd., 250 v.
working, 1/3. 4x 3x .5x .5x .2x 1.5. 2/6. List free.
Mains Radio Development Company, 4-6, Muswell
Hill Road, London, N.6.
flOLVERN coils and Varley Unit For Sale. Unused.li 28/6. Call :-4 Glenelg Road, Brixton.
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SOUTHERN RADIO'S Wireless Bargains. -Set
manufacturers' guaranteed surplus.

VARIABLE Condensers. -Lotus 2 -gang 0.0005
complete with dial, knob, escutcheon, 8/8 ; Lotus

Dyblock Single Variable 0.0005 Condensers with dial,
knob escutcheon, 4/9 (list 0/6) ; Hydra block con-
densers, new, 16 mfd., 2+2+8}2+1+1. 1,000 volt
test, 7/- each ; 4 mfd., 2/6 ; 2 nifd., 1/9 ; 1 mfd., '-.
Block condensers, 1,500 volt, with terminals, 20 told.
(2+ 2+ 2+ 2+ 2+ 2+ 2+2+1 + 1), 12/9 ; 10 mfd.
(2+2+2+2+1+1), 8/3.
DADIOPHONE Volume Controls and Switch,
TA. 50,000 and 10,000 ohms, 3/3 each (list 10/6).

HELLESENS 8 mfd. Electrolytic Condensers, 3/6
each, 4 mfd. 3/- each.

SPEAKERS. -Permanent magnet, 28/- (listed
49/6) ; D.C. mains energised, 2,500 to 6,500 ohms,

complete with humbucking coils and transformers,
16/6 (list 39/6) ; Magnavox D.C. speakers, M.C. latest
type " 154 ' all voltages, 17/6 each. G.E.C. Stork
speakers, complete in magnificent cabinet, 19/6 (listed
£3/15) ; Ormond speakers, complete in cabinets, 10/ -
(listed 25/-) ; Blue Spot, 100 U, 13/6 (list 37/6).

READY Radio " 303 " A Kits, complete with
cabinet, M.C. speaker, less valves, £2/5; with

3 lifullard valves (P.MIL.F., P.M.2D.X., P.M.2),
£3,'5 (list £6/17/6).

EADY Radio Meteor " A " 3 -Valve Screen Grid
Kit, complete with cabinet, M.C. speaker, less

va es, £3/7/6 ; with 3 Mullard valves (P.M.12A.,
P.M.2D.X., P.M.2A.), £4/10 (list £8/7/6).

READY RADIO ST.400 Kits, as specified by
Scott Taggart, £2/19/6 each (list £4/17/6) ; all

 *kits brand new in original sealed cartons.
BT.H. Senior Pick-ups, 1934 complete with volume

control, 28/6 each (list 37/6). Blue Spot Pick-ups,
with volumeteontrol, Model" 88," 26/- each (listed 63/-).
Ferranti Chokes, C.T., 20 Hys., 50 m.a., 6/9 each
(list 35/-) ; H./CV. volume controls, 1/6 each (list 12/8).
Dubilier 4 mfd. condensers (2+1+1), 1,000 volt, 2 ii
each; 4.5 mfd. (2.25+2.25), 1,000 volt, 3/- each.
Lumophon D.C. Moving Coil Speakers with terminals,
11/6 each (list 39/6). Main Switches, 3 amp., 250 volt,
8d. each, 7/6 doz. Edison Bell Centre Tapped Induct-
ance Coils, all values from 20 upwards, 9d. each, 7/6
doz. assorted. Amplion Loud -speaker Units, 2/3 each
(list 12/6). Every article perfectly new.

ALL Goods guaranteed New and Perfect and sent
Carriage Paid.

as LEASE Note. -We have opened branches at
r 271-275, High Rd., Willesden Green, N.W.10,
and at 46, Lisle Street, W.C.2, where callers are cordially
invited to inspect our large stocks of wireless bargains.
Please send all post orders to 323, Euston Rd., N.W.1.
QOUTHERN RADIO, 323, Euston Rd., London,
L.) N.W.1 (near Warren St. Tube). 'Phone : Museum
6324.

Agencies offers Brand New Set Manufacturers'
surplus Moving Coil Speakers. Magnavox Type

D.C.144, 7 -in. cone, 100/190 D.C. (2500 ohms) (40/76
M.A.) and 190/280 D.C. (6500 ohms) (29/43 M.A.) at
19/- each. 152 Type, 9 -in. cones same voltages at
26/- each. BOLAS F.6 (voltages as in Magnavox),
78 -in. cones at 18/- ; F.7 9 -in. cones same voltages at
25/-. Permanent Magnets, F.6 P.M., list 49/6, at 28/- ;
F.7 P.M., list £3, at 33/-. State if Power or Pentode
Transformer. All fitted Humbuckers. Also number
of Class " B." State requirements. All goods Carr.
Paid. Cash with order or C.O.D. Radio Agencies,
4/21, Upper Marylebone Street, Oxford Circus,
London, W.1.

TELEVISION Portable Receiver as specified. List
Free. Illustrated Television Handbook, 1/-.

Bennett Television, Jesmond House, Redstone Copse,
Redhill.

WANTED good Modern Wireless Parts, Sets,
Eliminators, Meters, Valves, Speakers, etc.

Spot Cash waiting. Send or bring. We pay more
than any other Dealer. Open 9 -8. -University Radio,
142, Drummond St., Hampstead Rd., N.W.1.

REPAIRS to Loud Speakers, 4/-; Blue -Spots, 5/-;
Transformers, 4/-; Moving Coils and Eliminators

Quoted for. All repairs remagnetised free.
Guaranteed. Discount for trade. Cierkenwell 9069.
E. C. Mason, 44, East Road, N.1.

T TNIVERSAL" Radio Bargains. -We can supply
L.) Bakelite Coil formers with Aluminium Cans and

bases for making your own Screened Coils, as des-
cribed in PRACTICAL WIRELESS. Formers with can and
base ls. Thousands of other Radio Bargains. Stamp
for Lists and Prints.-" Universal," 20, Victoria Rd.,
Peckham, S.E.15. New Cross 4933.

RADIOVISION Stock -taking Bargains. -Straight
Three Receivers, Mullard Valves, Drydex Bat-

teries, Accumulator, complete in latest type Walnut
Cabinet with Speaker, 77s. 6d. Class B model complete
as above, but with Bola M.C. Speaker, 85s. Iron -
cored Dual Coils, 2s. 11d. Electric (Battery) Clocks,
14s. 6d. Sinclair M.C. Speakers, 14s. 8d. Vatea
Valves, 11.F., 2s. 3d. ; Power, 2s. 6d. Part exchange
on any Component, Kit or Set. Big Allowances.
What have you ? What do you require ? Get our
quotation. We can save you L.S.D.-" Radiovision,"
04, Grove Vale, E. Dulwich, S.E.22.

1

-.......1404,0' RADIO GRAM

6c/_ P 0 I. I S H E D Qn/.
'" CABINET FOR u'F.

No Middle Profits !
Famous maker offers finest Radio
Furniture. As supplied to B.B.C., a
quality and value impossible to
better. Beautifully hand polished 1
GUARANTEED Piano -Tone
acoustically.

DIRECT -on FREE TRIAL
(or 10/- month's')

LIST FREE 1 From makers

Cibinet (P.R.) Works. Albion Rood,
Reslevheath. near London.

SEND TO FOYLES
FOR BOOKS!

N. w and second-hand books on Wireless and all other
sutlects. Over two million volumes in stock. Catalogues

free on mentioning your interests.
119-125, CHARING CROSS RD., LONDON, W.C.2.

Telephone : Gerrard bees 17 lines).

CLASS "B" UNIT
H.T., 10-50 M/A, 150v. and L.T. Charger, charg-
ing at 1 amp. Two transformers, 2 Westing.
house rectifiers, 2 chokes, etc. (see " Practical
Wireless," Dec. 16th issue). Complete Parts
£3 2 6. Class " B" H.T. Unit only, game out.
put, 50/-. Battery Charger, complete in metal
case, 17/6. Tantalum Battery Charger, corn.
plete parts. 7/6.
FROST RADIO Co., 21, Red Lion Street, E.C.1.

Indispensable to Every Wireless
Enthusiast

MR. RALPH STRANGER, who is a master
of lucidity, has produced in this book a

valuable and fully explained synopsis of tech -
Meal terms that everybody can understand. It
will prove indispensable to everybody who reads
technical books and journah. Fully illustrated

throughout.

DICTIONARY
OF WIRELESS TERMS

By RALPH STRANGER
Obtainable at all Book falls, or by post 240
front George Newnes, Lid., 8-11. Southampton

Street, Strand, London, W.C.2. 2/6
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PRACTICAL
HANDBOOKS

Clearly written and fully illustrated.

This series covers a wide field and will
prove of the greatest value to everyone
interested in models and how to make
them ; woodwork and other crafts.

ACCUMULATORS
An up-to-date handbook dealing with
every type of accumulator, methods of
charging them at home, care and main-
tenance, also explains how to erect a
charging station.

MOTOR CAR UPKEEP AND
OVERHAUL

Information covering the engine, decar-
bonising, valve grinding, the lighting
system, the carburettor, cooling system,
lubrication, springs and shock absorbers,
steering gear, brakes, wheels, axles,
tracing noises, etc., etc.

TOY MAKING FOR AMATEURS
How to make clockwork toys, model
aeroplanes, model locomotives, model
boats, ingenious toys operated by sand,
wooden models and toys, electrical toys,
steam toys, guns, kaleidoscopes, acrobats,
etc.

TWENTY-FIVE TESTED WIRELESS
CIRCUITS

All the sets described have been designed
to meet modern needs. They range from
simple crystal receivers to a seven -valve
super -heterodyne, and all the sets have
been made and tested before inclusion.

SIMPLE ELECTRICAL APPARATUS
An excellent little book for those who
wish to make simple and useful electrical
appliances, such as galvanometers, electric
motors, dynamos and Leyden jars.

MODEL BOAT BUILDING
Contains designs for battleship, speed
boat, paddle steamer and yachts. Excel-
lent models can be built with the simple
directions and diagrams given.

THE HOME WOODWORKER
Clear instructions on how to make a large
variety of articles in wood, together with
many useful hints on wood -working.

MODEL AEROPLANES AND
AIRSHIPS

Contains full descriptions of easy -to -make
models of every description that will fly.

THE HANDYMAN'S ENQUIRE
WITHIN

Hundreds of practical ideas and hints of
value to the man who is clever with his
hands.

25 SIMPLE WORKING MODELS]
Ingenious and practical designs forelectric,
steam and clock -work models.

NEWNES'
HOME MECHANIC

BOOKS
Obtainable at all Newsagents and
Bookstalls, or by post 1I2 each
from George Newnes, Ltd., 8-1x,
SouthaniptNt St., Strand, W.C.2. each.
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The modern H.T. Battery produced

by the latest machinery. Tested at

every stage of manufacture.
'  '-'-:f:f!!777.4pm7s77.7.7:

120 volt

144,000 milliwatt hours

GUARANTEED
PRICES :

60v:5/6. 99v:9 -. 108v:10 -. 120y:11/,
150v:14/-. 60v. Triple Capacity :12/..1

Sold by all Wireless Dealers

MADE IN ENGLAND

04

for LONG LIFE
AND UNIFORM
PERFORMANCE

LA TRIAL MEANS YOU'LL ALWAYS USE GEC. H.
Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
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