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THE EVENT OF THE
YEAR....

KINGS OF THE AIR

ghe NEW

COSSOR
MELODY
MAKER
Better than ever-still higher efficiency due to remarkable
new Super -selective Iron Cored Coils. In Model 352 Economy
Pentode Output cuts H.T. battery consumption to a minimum.
Superb tone-due to its matched Moving Coil Loud Speaker.
Save money - use your wireless knowledge - get a better Set
for less money. Britain's finest Screened Grid Receiver -
at the bare price of the parts.
BA 1 1 ERY KIT ALL ELECTRIC
MODEL 352. MODEL 357.
3 valves (Variable -mu S.G -
Triode Dectector-Pentode Out-
put). Latest type 8' P.M. Moving
Coil Loudspeaker. Super -selec-
tive Iron Cored Coils. Handsome
walnut finish cabinet, 18" high,
14' wide, 91" deep.

4 -valves (Variable -mu S.G.-H.F. Pen-
tode Detector-Mains Power Output,
Heavy duty rectifier). Super -selective
Iron Cored Coils. Mains energised 8'
Moving Coil Loudspeaker. Cabinet
similar to Model 352. A.C. Mains
200/250 volts, 40/100 cycles.

£5.19.0 £7 .19
(exclusive of batteries).

Hire Purchase Teems -14j- deposit and Hire Purchase Terms - so/. deposit ,and
to monthly payments of so monthly payments of IN-.

Nees do not apply m I.F.S

SEND COUPON FOR FULL DETAILS

VARIABLE MU S.G. clucurr

SUPER SELECTIVE IRON -CORED COILS

MOVING COIL LOUDSPEAKER

HANDSOME WALNUT FINISH CABINET

To A. C. COSSOR LTD., Melody Dept.,
Highbury Grove, London, N.5.

Please send me full details of the new Ce.ssor Melody Maker.

State which Model required.

Name

Address

3526 357 ttA'.

ta) Sid:S!)
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EDITOR:
V. No. 99. H F. J. CAMM II Aug. lith, 1934.

Technical Stall:
W. J. Delaney,

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

" PRACTICAL WIRELESS" AND THE PRICE QUESTION.
Phenomenal Success of Our Campaign ! Component Manufacturers to Supply
Stripped Components ! Valve Manufacturers Co-operate! By The Editor.

EVER since the publication of No. 1 of PRACTICAL WIRELESS
my staff and I have resolutely been at work to provide the
home constructor with designs for high-class receivers of

guaranteed performance, and at a price which made it possible
for a first-class receiver to be built at less than the cost of a com-
mercial receiver. A well-built and well -designed home -constructed
receiver is always better than an equivalent commercial receiver,
for the simple reason that its builder is able to tune and adjust
it, and to avail himself, through our Free Advice Bureau, of the
services of the designer free of all charge.

He is also able at small cost to bring his receiver entirely up-
to-date as new components are produced without having to go to 
the expense  of buying an entirely new kit. It has been my
earnest endeavour by means of our policy of
specifying only those components used by
the designer (no alternatives) and by our
Free Advice Bureau, as well as by our
guarantee, to give the home constructor
as great a degree of confidence in -building
a receiver as obtains when he purchases
one.

Our editorial policy has been resolutely
pursued and we have sought to place in the
readers' hands-by means of the Wireless
Constructors' Encyclopaedia, the PRACTICAL
WIRELESS Free Gift Data Sheets, the
Encyclopaedia of Popular Mechanics, our
Free Gift Spanners, and our Presentation
Tool Kit-all of which have been supplied
on Presentation terms-a complete library
of technical information and really useful
tools which cannot be bought elsewhere, so
that they may enjoy radio at its best.
t- It is common knowledge among home
constructors as well as among leading
manufacturers, that PRACTICAL WIRELESS
is the leading journal to which all dis-
criminating readers regularly subscribe, in
order to keep their knowledge entirely up-
to-date.
4 But during the past twelve months the
competition of the cheap commercial re-
ceiver has been so keen that in many cases
it has been found cheaper to buy a receiver
,than to make one.

As all our regular readers know, I took
early steps to safeguard the interests of the
home constructor by embarking upon the
design of our eminently successful Leader seri
were designed down to a price without sacrifi
this end I sought the co-operation of leading
generously, and at once, designed and made so
components at really competitive prices. TI
bheap commercial receivers made their anew
producing even cheaper receivers, some of vc
efficient but appealed because of their low pri

list.
- MAKE A NOTE OF IT !

I

Olympia Radio Show
! Thursday, Aug. 16th to Saturday,

Aug. 25th. 11 a.m. to 10 p.m.
(OUR STAND No.8, GROUND FLOOR) .

I again got into touch with all the leading manufacturers of
components to see what could be done about producing even
cheaper components without sacrificing efficiency. As' most of
these manufacturers pointed out to me, whereas the set manufac-
turers could purchase stripped components of lower factor of safety
at a low price, such components would lose their appeal if sold as
separate units to home constructors. They also pointed out that
valves represented quite a large proportion of the total cost of the
receiver, and that if I could persuade valve manufacturers to
reduce their prices, I should have performed yeoman service to
home constructors. Accordingly, it is with extreme pleasure that
I note that my recent letter to valve manufacturers has borne
fruit in that members of the B.V.A. have now reduced the price

of their valves as shown in the appended

Old Price.
Detector 7/-

New Price.
now 5/6

Power .. .. 8/9 now 7/-
Screened Grid .. 15/64 now 12/6
Screened pentode 15/6 now 13/6
Output peritode 16/6 now 13/6
These prices apply to the following firms :

1 Two Special Enlarged Numbersc Csrrad.diCoazzoT) ;FeEditrit Swan

(Ferranti) ; General Electric Co., Ltd.
(Osram) ; Marconiphone Co., Ltd. (Marconi);
Mullard Wireless Service Co., Ltd. (Mullard);
Philips Lamps, Ltd. (Philips) ; Six -Sixty
Radio Co., Ltd. (Six -Sixty) ; Standard
Telephones and Cables, Ltd. (Micromesh).

These reduced prices mean a great deal
to the home constructor. They enable him
first of all to put new life into his old
receiver. Combined with all of the other
manufacturers who have responded to
our request for their co-operation and have
greed to supply efficient stripped cora-
ronents at a low price, they mean that the
ome constructor can make an extremely
fficient, selective, long range, and up -to -
ate receiver of any battery -operated type
or a minimum of cost, at a price, in fact,
hich has never yet obtained in radio.
here remains the hope that in the near
ture mains valves will be similarly reduced.
uite naturally, my staff and I are gratified
at our efforts to safeguard the interests
r have been so successful.

'eivers, our readers should note, will con-
vantageous lines the policy which led to
lighly-successful Leader series. The next
onstructors' year. In conclusion, I desire
ousands of loyal readers who have con-
uccess of PRACTICAL WIRELESS, and for
efforts. THE EDITOR.
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ROUND the WORLD of WIRELESS (Continued)
B.B.C. Symphony Concerts, 1934-

1935
ACCORDING to a recent announcement

by the British Broadcasting Corpora-
tion, its season of twelve Symphony Con-
certs at Queen's Hall begins on Wednesday,
October 24th, 1934, and' will continue
until Wednesday, April 10th, 1935, the
intermediate dates being. Wednesdays,
October 31st, November. 14th, Novem-
ber 28th, December 12th, January
23rd, February 6th, February 20th,
March 6th, March 20th and March
27th.

Light Entertainment from Black-
pool

ON August 10th, Blackpool con-
tributes a forty-five minute

entertainment to the North Regional
programme, this period being equally
divided between two concert parties-
Tom Vernon's Royal Follies; from the
Central Pier, and the Arcadian Follies,
from the South Pier.

Band of 14.M. 11th Hussars

BY
permission of Lieut-Col. D. Mac-
Murrough Kavanagh, the Band

of H.M. 11th Hussars will be relayed
for West Regional listeners from the
Barry Horticultural and Horse Show
at Romilly Park, Barry, on August
115th.

Variety from the Midland
Regional

ON August 14th variety will be
relayed to Midland Regional

listeners from the Grand 'Theatre,
Derby-the first outside broadcast
from this theatre-and cabaret by
Orlando and his Band, with guest
artist from the Welcombe Hotel,
Stratford -on -Avon, on August 18th.
Billy Merrin and his Band will be
Derby.

"INTERESTING and TOPICAL
PARAGRAPHS I

the making. It was entitled " Picture
People " and included Gracie Fields, Eddie
Cantor, Florrie Forde and many other
foremost film. artists. Clayton Hutton,
who devised the programme, is now com-

IN A MODERN RADIO FACTORY

Moving vanes for Cossor
stamped out on a

at

Autumn Talks
IN the autumn talks this year India will
I have a series to herself and another
series by prominent Americans will be
relayed from the U.S.A. ; the latter may
be broadcast on Sunday evenings. Remin-
iscences, household talks, technical talks,
discussions, short story and poetry read-
ings will be included in the syllabus.
Morning talks will start at the beginning
of September, early evening talks will start
in the third week in September' and the rest
of the general talks and discussion group
talks will start in the first week in October.
Announcements will be made from time to
time as the arrangements for the various
talks are completed.

Across the Channel
APROGRAMME with the title "Across

the Channel" will be broadcast to
Northern Ireland listeners on August 9th.
This will be a record in programme form
of the impressions of an Irishman visiting
England, Scotland and Wales.

" Picture People "
AT the end of May last a novel broadcast

was given consisting of a complete
variety programme taken from the sound-
track of recent film successes and films in

variable condensers
40 -ton power press.

[ NOIR MIS [r!

being

piling a second edition for broadcasting
on August 8th. Some of the artists to be
included will be the following :-Mae4Vest,
who may be heard repeating her popular
slogan ; Paul Robeson ; Florence Desmond;
Norma Shearer ; Bing Crosby ; Sophie
Tucker ; Grace Moore ; Elisabeth Bergner ;
Evelyn Laye and Wallace Beery. Leading
film companies will again co-operate in the

broadcast and, as on the previous
occasion, the reproduction will be so
perfect that it will be practically im-
possible to detect that the artists are
not speaking direct into the broad-
casting studio microphone.

" Arthur's Cave "
APLAY for Welsh listeners, entitled

" Ogof Arthur." (" Arthur's
Cave-") by T. Rowland Hughes, will
be given in the West Regional pro-
gramme on August 15th. This play
deals with the old tradition about
Arthur's Cave. A group of people
who are attending the National
Eisteddfod wander up the mountain-
side and by accident discover the cave
of Arthur and his knights. One of
them summons enough courage to
sound the huge bell which hangs from
the roof and its deep boom breaks
the long sleep of Arthur and his
knights. The hero converses with the
visitors and in the conversation an
attempt is made to reveal his char-
acter. The complexities of modern
civilization are bewildering to him
and he returns to his sleep - and to
his dreams of Camelot.

Variety Entertainment from
Belfast
ANON -STOP musical variety pro-

gramine will be presented in the
Belfast studio on August 10th. No
less than thirteen acts have been

booked to appear in the fifty minutes
which the programme will cocupy, ranging
from a guitar team to a siffleuse. The
whole show will be supported by David
Curry and his Orchestra.
Two Plays from Midland Regional
'TWO plays by H. C. G. Stevens will
I be acted by the Coventry Repertory

Company on August 15th in the Midland
Regional programme. A. Gardner Davies
will produce plays, which will be relayed
from the Opera House. The first, " Sir
Herbert is Deeply Touched," concerns a
famous actor -manager, and the second,
" To Meet the King," is of the mystical
type.
Droitwich Spa Orchestra

THE concerts by the Droitwich Spa
Orchestra, composed of the Midland

Regional Studio Nonet and some members
of the City of Birmingham Orchestra,
conducted by Victor Hely-Hutchinson,
continue to be an attractive Sunday
evening feature in the Midland programme.
On August 12th the principal work is
Schubert's Unfinished Symphony, written
in 1822, never heard by the composer, and
first played in 1865. George Gibbs, of
Wolverhampton, is the baritone vocalist.
He will sing the Sword Song, from Elgar's
" Caractacus," and " The Song of the Sol-
diers " and " Adam lay i-bounden," by
Hely-Hutchinson.

(Continued on page 569)
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"PRACTICAL WIRELESS at RADIOLYMPIA
PRACTICAL WIRELESS 567

S our readers will
by now be aware,
next week will

see the opening of the
thirteenth Radio Ex-
hibition at Olympia,
the %exact date being
August 16th. This year
will again see the vast
crowds who every
'year make their way
to the Great Hall in
this famous London
building in order to
see the new develop-
ments in wireless
receiver and cortipo-
nent design. For
months now, the
various manufacturers
have -been hard at
Work introducing new
models and ideaftwlrich
annually make their
appearance at this
time, and which pave
'the way for receiver
'modifications for the
,coming months when
radio once again be-
comes of interest owing to the approach
of the radio season.

Radio should, of course, be an all -the -
year -Found hubhy, but the warm days
and long nights have a great influence in
'taking the listener away from his receiver.
!HeWever, the majority of amateurs want to
knriii, what is new in radio and will accord-
ingly make their way to Olympia. A cordial
;welcome is extended to all our readers, who
will' 'hnd us at the same spot as last year,
our Stand also bearing the same number
-iia:mely Stand No. 8, on the ground floor.
Hire will be found copies of all the interest-
ing books on radio which are published by
',the House of Newnes, including copies of
,our Encyclopaedias, Data Sheets, and Blue-
iprints, Tool Kits, etc. Those readers who

(have
not already availed themselves of our

Frel Gift Schemes will thus be enabled to
inspect the various items and obtain them
for a cash payment. In addition, speci-

Our Stand : No. 8, Ground Floor.
men receivers made up from the published
details will also be on view, and will enable
readers to check over any small point
which they may find is causing them some
difficulty.

In addition, members of the Technical
Staff will be in attendance daily, and will
be prepared to answer any problem which
our readers care to bring along, although we
should like to take this opportunity of
pointing out that at last year's exhibition
many readers seemed to have an endless
store of questions which could have
occupied all day in answering. This
hindered others from obtaining assistance,
and prevented many visitors from seeing
the various items which we had intro-
duced for their inspection. Will readers
kindly, therefore, prepare any questions
which they require answered, and jot them
down on a piece of paper before coming
to the Stand Y In this way they will be

able to put their prob-
lem with the minimum
of delay, and be able
to pass on and so
make way for others.
An interesting and
instructive part of our
show programme is
the Free Advice Bu-
reau; last year our staff
must have answered
some thousands of
questions. Remember
there is no charge for
this service, and that
everyone is invited and
welcomed at our Stand.

PRACTICAL WIRELESS
is recognized through-
out the country as the
leading paper devoted
to the interests of the
home constructor, and
during the past few
months unceasing
efforts have been made
by us to bring down
the prices of the com-
ponents of wireless
receivers. As a result

of the great appeal which we have made, we
are pleased to state that the majority of
manufacturers have responded in a most
ready manner, and in addition to genuine
price reductions many cheaper parts have
been introduced for the home constructor.
In addition, the prices of battery valves
have also been reduced, and the home
constructor is thus placed in a more favour-
able position than ever before to experi-
ment and test new ideas which are intro-
duced in the reception of the broadcast
programmes

Television Will soon be here, and, as with
all other developments, PRACTICAL WIRE-
LESS will be the first to present for the home
constructor details concerning the con-
struction of suitable receiving apparatus.
In addition, No. 1 of our new monthly,
Practical Television, will be on sale at
Olympia. A special announcement regard-
ing it appears below.

" PRACTICAL TELEVISION
OUR NEW SIXPENNY MONTHLY

HE science of television is on the eve of momentous
achievement. Already it has been demonstrated
that it has emerged from its development stage and

4ias reached a point where it is commercially practicable,
'and has excellent entertainment value. Within a few
weeks the Television Committee, appointed by the
postmaster -General to report to him as to the present
position of television, will issue its findings. As with
;wireless, so with television, the home constructor will
extract the greatest enjoyment from this fascinating
lyet simple new hobby. It behoves every reader of
,this journal to make himself au fait with this missing
link of complete home radio entertainment.

PRACTICAL TELEVISION, our new 6d. monthly,
will be published on August 16th, and copies of it will
be on sale at Radiolympia at the popular price of 6d.
per month.

No. i contains interesting articles on " Building a

Home Visor," " Scanning Systems,"- " History of
Television," " The Cathode Ray Oscillograph," " Tele-
news and Televiews," " Television-a Review of the
Various Systems," " Coupling Your Set to a Visor,"
" Light Cells, their Principles and Uses," " Valves for
Television," " Television Tips," etc., etc.

PRACTICAL TELEVISION will accurately present
reviews and reports of the latest apparatus and tele-
vision developments, and test reports of receivers and
new apparatus will form regular features. Bring your
knowledge of the new science right up to date and be
prepared for the new hobby, by ordering a copy of
PRACTICAL TELEVISION to be delivered to your
door every month. Already the entire print of No.
has been taken up by the wholesale newsagents, and
to secure your copy it is necessary to place an order
now for this latest addition to our series of practical
journals.
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OUR RADIOLYMPIA RECEIVERS

THE "SUMMIT" AND

THE "ARMADA"
Our New Battery and Mains Receivers. Preliminary Details of Two New Receivers which are designed in accordance
with Our Recently -introduced Low -price Campaign. Full Constructional Details will be Given Next Week.

WITH the introduction of the
Leader series of receivers we
endeavoured to show that a

receiver could be built at home at a
price which was really comparable with
that of a commercially -made set. This
might not have been any very great
achievement a few years ago, but in
1934 it is one of the greatest import.
ance, since the production of factory -made
receivers has been reduced to a very fine
art and such sets can be produced at
extremely low prices. The reason is not
that the designers of these instruments are
cleverer than those who design home -
constructor sets, but that their facilities
for obtaining components at extremely low
prices are greater than those available to
the amateur. Furthermore, in many cases
the manufacturer of complete receivers also
constructs his own components, and is
thus relieved of the necessity of obtaining
a greater profit owing to the fact that no
distribution charges have to be added.
There is also the point that no elaborate
case or trimmings have to be added, and
no terminals or other connecting devices
need .to be fitted. Our campaign also
resulted in a great reduction in the prices
of components offered to the home con-
structor, and as our readers will have seen,
the price of battery valves has also been
reduced. Our two new receivers have been
designed to still further increase the popu-
larity of home construction, and the prices
of these receivers will be found fully to
demonstrate that the home constructed
receiver can vie with its commercially -
produced prototype not only in price but
in performance.

High Standard of Performance
Considered from the point of view of

performance it might even be said that
these Aeceivers are capable of even better
results than those of factory -produced
articles. The reason for this is simple, and
is that the constructor can himself in many
ways " hot -up " and otherwise adjust the
individual receiver so as to obtain the
maximum from the parts which are em-
ployed. Such adjustments are not possible
in the case of the ready-made set which
must, in view of the low price at which it is
offered, be made entirely by mass-produce
tion methods. These latter, of course,
completely rob the receiver of that par-
ticular individuality which the home
constructor and experimenter always values
so highly.

In producing these receivers no attempt
has been made to introduce what are
generally referred to as stunt features, but
instead the aim has been throughout to
design sets of thoroughly proven type
which are not only easy to make but have
that nicety of adjustment and control
which is peculiar to the instrument of so-
called thoroughbred type. One of these
receivers is designed for battery operation,

and the other for mains operation, so that
every reader may choose that particular
model which in every way meets his
individual requirements. The fundamental
design of the battery set, is such that radio
reception is the prime consideration,
although arrangements have been incor-
porated so that it may, when desired, be

RADIOLYMPIA
We shall be At Home to Every

Reader on Stand No. 8 (Ground Floor).
A Qualified Technical Staff will be in
attendance to answer readers' ques-
tions FREE OF CHARGE.

For Most Complete Show Guide
order NOW next week's Greatly
Enlarged Issue of PRACTICAL
WIRELESS, dated August 18th, on
sale August 15th.

A Complete Stand -to -Stand Report
will be given in our Second Greatly
Enlarged Show Issue dated August
25th, on sale August 22nd.

TO NEW READERS
PRACTICAL WIRELESS contains a

blending of articles on every branch
of wireless-practical articles on set -
building, television, mains receivers,
readers' wrinkles, fault-finding, query
service and similar subjects. In
addition, as may be seen from the
announcements in this issue, a special
Beginner's Supplement and a Short -
Wave Section also take a prominent
place in our issues.

OUR UNRIVALLED
READER SERVICE

Our FREE ADVICE BUREAU
answers readers' queries promptly
and accurately FREE OF CHARGE.
Only those parts which are used by the
designer are specified for PRACTICAL
WIRELESS receivers-no alterna-
tives. Every receiver built according
to our instructions must do all we
claim for it. Hence our, Free Advice
Guarantee.

OUR LABORATORIES
Our well-equipped Laboratories,

staffed by a band of enthusiastic
experts, is always tirelessly at work
designing the very best receivers for

a home constructors. PRACTICAL
WIRELESS provides an excellent
instructional course for the expert.

a It is THE LEADING HOME
CONSTRUCTORS' WEEKLY.

employed for the reproduction from
gramophone records. On the other hand,
the mains apparatus has been designed as
a self-contained radio -gramophone, and it
is arranged in a cabinet which contains, in
addition to the loud -speaker and wireless
apparatus, the gramophone turntable and
pick-up. The cabinet is not one of the

cumbrous and inelegant pieces of wood-
work which have hitherto received the
name of radio -gram. cabinets, but is neat
and of such a size that it may conveniently
be stood upon any table. In fact, it is very
little larger than a consolette type of radio
cabinet, and possesses a similarly attractive
appearance. The modern small size radio
component has played a large part in the
reduction in the overall dimensions of this
particular piece of apparatus, and the
battery receiver has also been built to take
full advantage of this tendency in modern
design. When the finished receivers are
compared with last year's models the great
advantage of this size reduction will become
apparent.

In both receivers the number of valves
employed has been reduced to three-the
minimum which will give good, consistent
results in these days, and a combination
which has been found to give all that is
required for normal home entertainment.
The latest type of high -frequency pentode
is employed in the preliminary stage in
order to ensure that adequate range of
reception is secured and that the detector
stage is fed with a sufficiently powerful
signal from the desired station to enable
good quality to be passed on to the output
stage. The output stage similarly has been
arranged to utilize one of the modern
pentodes so that the loud -speaker may be
operated at comfortable volume. Since
the inauguration of the Lucerne Wave-
length Plan we have received countless
complaints and requests from readers
regarding the reception of foreign stations,
due to the difficulty of eliminating some of
the interference caused by more powerful
stations. Thus, although the Lucerne Plan
was intended to simplify the reception of a
greater number of stations, it appears from
our large correspondence that, in many
cases, greater difficulties have been intro-
duced. All the letters which have been
received have been very carefully con-
sidered by our technical staff, and the
difficulties encountered have been tabulated
and carefully considered from every angle.
As a result, of the investigations made in'
this way we feel sure that we have exactly
gauged the requirements of the majority
with regard to the degree of selectivity
required. The tuning arrangements of
both of the new receivers have been de-
signed to incorporate those principles
which have been found after considerable
experience to fully satisfy the present-day
needs so far as selectivity and signal
strength are concerned. Because of this;
readers will be able to rest assured that by
building either of these receivers they will
be able to take advantage of the experience
and assistance which we have obtained
from the analysis of the requirements of
listeners in all parts of the country, and also
from our own individual experiments;
which have consistently been carried out
during the past six months.
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THE sCTODE
FREQUENCY CHANGER
Some Interesting Details of the Latest Type of Multi -electrode Valve

AS we have previously pointed out, the
super -het. fell out of favour not so
much on account of bad reproduction,

but mainly because of troubles associated
with the frequency -changing stage.

The whole process of frequency changing
depends upon an oscillator and a " mixer,'
whether these be two separate valves, or
whether both functions are performed by
one valve, or by two sets of electrodes
enclosed in a single bulb. In all previous
systems the coupling between the oscillator
and mixer elements has been obtained by
coils inductively coupled.

In the " electron coupled " frequency
changer, however, the heterodyne fre-
quency is generated in one set of electrodes,
and the coupling between the oscillator
and mixer is obtained through the electron
stream, thus avoiding the use of external
coupling coils.

Six Separate Grids
Of the various types of electron -coupled

frequency changer, the latest is the Mullard
octode, which is
made in two
forms, Type F.C.4
for A.C. mains and
Type F.C.13 -for
universal sets. As
its name implies,
the octode is an
eight -electrode
valve; having a
cathode, six
concentric grids,
and an anode.
The operation of
the octode can be
understood b y
reference to Fig.
1, which stows
the electrode
system in dia-
grammatic form,
and Fig. 2, which
gives the basic
circuit arrange-
ments.

The cathode
and grids Nos. 1
and 2 form a
triode oscillator,
of which grid
No. 2 is the
anode. Grid No.
3 is a screen,
carrying a high-
tension voltage
of some 85 volts.
The potential on
grid No. 3 acceler-
ates the electrons
emitted by the

cathode, and a certain proportion of them
pass through grid No. 3. Grid No. 4 is
the control grid of the mixer portion, and
is negatively biased due to the voltage
drop across the resistance " R " in the
cathode lead (Fig. 2). Due to this negative
bias, the electrons passing grid No. 3 are
retarded and a cloud of electrons, or

This illustration shows the
electrode assembly of the

new valve.

" space charge," pulsating at heterodyne
frequency will occupy the region between
grids Nos. 3 and 4, forming what is termed
the " virtual cathode " of the mixer portion.

From this " virtual cathode " electrons
will be drawn off, due to the high potentials
on the auxiliary grid (grid No. 5) and on
the anode, and this electron stream, already
pulsating at heterodyne frequency, will be
modulated by the receiver radio -frequency
signal applied to the control grid No. 4.
It will be understood, therefore, that the

ANODE
NO. 6 GRID
" 5 oo 4 o

o 3 "

CATHODE

PENTODE MIXER

i=mm VIRTUAL CATHODE
SCREEN
TRIODE
OSCILL AMR

Fig. 1.-Diagram showing the electrode
system of the octode frequency changer.

HT+ 85.V HT+ 200V HT+65V
A A,

AMC.

Fig. 2.-The basic circuit of the octode
frequency 'changer.

electron stream now carries a double
modulation-heterodyne frequency and
signal frequency, and that the mixing of
the two produces the required intermediate
frequency.

The operation of the octode as so far
described resembles that of other electron -
coupled frequency changers, such as the
hexode or pentagrid. In the octode, how-
ever, the sixth grid is introduced, and is
connected back to the cathode. The mixer
portion of the octode acts, therefore, as a
pentode mixer instead of as a tetrode, as
in the heptode, and thus possesses all the
advantages by way of increased amplifica-
tion combined with stability which charac-
terize the high -frequency pentode as con-
trasted with the screen -grid valve.

Moreover, the Mullard octode is so

designed that the
mixer portion has
variable -mu
characteristics,so that the
effectiveness of
gain control,
whether manual
or automatic, is
greatly enhanced.
As an indication
of the improve-
ment effected in
this direction, it
may be stated
that, with a grid
bias variation of
20 volts, 'the con-
trol is from 1 to
10,000.

A further ad-
vantage - attach-
ing to the pentode
characteristic of octode valve.
the mixer section
of the octode is that the auxiliary grid
voltage can be obtained by a simple
voltage -dropping resistance, thus avoiding
the use of an expensive potentiometer for
regulating the auxiliary grid voltage.

On the score of re -radiation, the good
screening between the oscillator and mixer
provided by grid No. 3 prevents the
heterodyne oscillation from being super-
imposed on the control, grid, with the result
that re -radiation to the aerial is negligible.

A general view of the new

ROUND THE WORLD OF
WIRELESS

(Continued from page 566)

Bridgwater Band Festival
THE Ynysybwl Workmen's Silver Prize

Band, conducted by C. Hall, will be
heard by West Regional listeners in a relay
from the Bridgwater Band Festival on
August 18th.

Concert by Band of H.M. Royal
Marines

JACK COLLINGS (the fisherman bass)
will be the vocalist in a concert for

West Regional listeners by the Band of
H.M. Royal Marines, Plymouth Division, on
August 13th.

"Roundabouts and Swings"
Scottish Regional Saturday after-

noon talk on August 18th will be
given by John R. Allan, the well-known
Scottish humorist. His subject is " Round-
abouts and Swings." John has tasted the
pleasures of every type of entertainment
to be found in fairs, and the recital of his
experiences should be amusing. He tells
us that he takes up residence in Glendevon
Castle in September, a castle, by the bye,
which originally belonged to Archibald
Bell the Cat. Naturally the castle is
haunted, Glendevon's principal apparition
being Green Jean, the daughter of the De'il
of Kincardine.

(Continued on page 581)
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OUR SECOND
COURSE FOR

BEGINNERS

WE have, of course, previously dealt with the
principles of wireless in these pages, and this
new series of articles is intended to be a

refresher and secondary course for the reader who has
already acquired a knowledge of the various points
involved, whilst it will also enable the newcomer to
understand how it is that the speech and music at the
broadcast station or the concert hall may be heard in
our own homes situated miles away.

The Sciences Involved
Before it is possible to study the subject it is necessary

to point out that for a complete understanding of
wireless transmission and reception a knowledge of
several subjects is required. Thus, in addition to the
main item-electricity, it is also necessary to under-
stand such things as magnetism, chemistry, meteorology,
etc. It might seem, therefore, that the study of wireless
means a lot of hard work, but actually for our purpose
we can take a small portion of each of these and leave
the complete study until later on. Perhaps, before
going any further, it would be as well to point out
where these extra items are introduced to our hobby
in order to prevent any possible queries. Magnetism
is, of course, the main prop of the loud -speaker and the
headphone, whilst some types of microphone also employ
a mechanism which relies for its function on a magnet.
In our low -frequency transformers and smoothing
chokes we also find the question of the magnetic pro-
perty of iron and steel is introduced, and has some
influence on the function of these components. Chem-
istry is introduced in the design of the valve, the insula-
tion of various accessories, and of recent years it has
also come into play in the design of various types of
earth connection. In addition, the chemist has to
be brought in to solve the problem of certain troubles
and difficulties which arise in a wireless receiver due
to inter -action between certain metals or other materials,
and he has to order the employment of different sub-
stances in order to prevent noises which might be
introduced through wires being eaten away or similar

INTRODUCING our new course in
wireless transmission and recep-

tion, written
in simple,
language for
the newcomer
as well as
the old hand.

difficulties. In order to fully understand the problem
of distant reception of low -powered transmitters and
the vagaries of short-wave transmissions a knowledge
of meteorology must be introduced.

What is Electricity ?
Therefore the first subject to receive our attention

is electricity, and whole pages would be required to
give a thorough explanation of the principles and
theories involved. To be brief, however, we may
look upon electricity as the movement of particles in a
certain direction. To -day everyone knows that all
things are composed of atoms or small particles of
matter, and these atoms are in themselves composed of
smaller particles.. These latter particles are of two
kinds, known as " electrons " and " protons," and
they are best likened to our present solar system. In
this we have the sun around which the earth and other
planets revolve, and in our atom we have a central
nucleus (the sun) which is composed of " protons,"
and rotating round this nucleus we find what is known
as " electrons." An attractive force exists between
electrons and protons, and therefore the atom, no
matter how many electrons and protons it contains,
is held bound together, and in a normal state contains
an equal proportion of both electrons and protons, and
is therefore in a neutral or uncharged condition.
Under certain conditions one or more of the electrons
may leave the assembly, and when this happens the
atom is left in a " positive " condition owing to the
excess of protons which exists. The atom is now in a
condition known as " charged," and it will endeavour
to attract a negative particle in order to make up its
deficiency. Consequently a movement will take place
and an attractive force will exist between this positively
charged atom and any other normal atom near it,
until it is able to restore its original condition.

Our new series is intended to deal with these
and similar aspects of radio, and the new reader
should carefully study the course as it develops in our
pages.
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STATIC OR DYNAMIC?

Why not Dynamic ?
The reader may, therefore, quite reason-

ably ask why " static " characteristics
and curves are published by valve makers
instead of the more practical " dynamic "
characteristics. There are two very good
reasons. In the first place, the static
characteristics are published merely as an
indication of the qualities of various
valves, and since all the valve makers
publish characteristics taken under the
same voltage conditions, these figures
serve perfectly well as a standard of com-
parison between various types and makes
of valves.

The second reason requires a rather
extended explanation. It is that the
" dynamic " characteristics are not con-
stant, but depend upon the actual operating
conditions, and more particularly upon the
nature and impedance of the "load,"
that is the type of apparatus connected
in the anode circuit of the valve.

F you examine any
page of a valve
manufacturer's

catalogue you will
observe a table giving
the " characteristics " of the valve ;
that is, anode impedance, amplification
factor, and mutual conductance. This
table will be prefaced by a statement
that these are the published character-
istics of the valve, taken under some
special operating condit ion s-usually
anode volts 100, and grid volts zero.
Further, there will be characteristic
curves "-usually one or two showing
the relation between anode current and
grid voltage for various values of anode
voltage.

It is generally understood that these
characteristics and curves are what is
known as " static " characteristics, that
is to say, they are derived from test figures
taken in the laboratory, and not as a
result of measurements made while the
valve is operated under reception con-
ditions with a signal applied to the grid
and a " load " connected in the anode
circuit. On the other hand, it is not com-
monly known that, under practical working
conditions, the values of the characteristics
are not so high as the " static " figures.

An Example
This will be made clear by taking a

typical example. Fig. 1
shows the published
(static) grid volts/anode
cur rent characteristic
curves of a typical 2 -volt
general-purpose valve-
the type of valve used
as a detector or first low-
frequenc y amplifier.
Separate curves are given
for anode voltages of 75,
100, 125, and 150 volts.
Taking the 125 -volt curve
-the top curve but one,
it shows that, if ra pres-
sure of 125 volts was
applied to the anode of
this valve, and the voltage
applied to the grid was
varied from zero to 7
volts negative, the anode
current would vary from

An Interesting Chat About Valve Curves
By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.M.I.E.E.
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Fig. 1.-Static characteristics of a typical
general purpose battery valve.
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Fig. 2.-Static and dynamic curve forms.

about 7.4 milliamps down to zero, the
corresponding values of grid voltage and
anode current being represented by points
on the curve. It is necessary to realize,
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Fig. 3.-Anode volts/anode current curves and derived dynamic curves.

however, that this
curve pre -supposes that
the anode voltage re-
mains constant at 125
volts all the time.

In Practice
Now see what happens in actual practice.

To begin with, some piece of apparatus,
such _.as a_ resistance or a transformer,
will be connected in the anode circuit,
and if the valve is' being employed as a
low -frequency amplifier, a negative bias
voltage will be applied to the grid. Suppose
this negative bias is 3 volts, and that
with no signal applied to the grid the actual
voltage on the anode is 125. When a
signal is applied to the grid, the grid
voltage varies above and below the bias
value of '3 volts negative. When the
grid voltage increases (that is, becomes less
negative) the anode current will rise, and
when the grid voltage becomes more
negative the anode current will decrease.

But when the anode current rises, the
voltage drop in the anode load will increase
and the actual voltage -at the anode will
be lass than 125. Similarly, during negative
half -cycles when the anode current decreases,
the voltage drop in the anode load will
also decrease, and the actual voltage at
the anode will be greater than the nominal
figure. Thus, the true values of anode
current during positive half -cycles will
not be those indicated by the static curve,
but will be lower ; and the true values of
anode current during negative half -cycles
will be greater than those found from the
curve.
Practical Effects

In other words, the " dynamic " curve
of the valve will be " flatter " than the
static curve, as though it has been moved
round bodily with the point corresponding
to the working grid -bias as the pivot,
as indicated in Fig. 2. It is easy to under-
stand from this graph, which shows that
the dynamic curve has a less steep slope than
the static curve, that the practical effect
of using a valve under reception conditions
results in a reduction of its mutual con-
ductance below the " static " figure.

Another, and still more interesting way
of showing the difference between static
and dynamic conditions is to derive
a dynamic curve from the anode
volts/anode current curves of the valve.
This method will appeal to those listeners

who like to study radio
from the theoretical
angle, and should also
interest those who, so
far, have not come across
anode volts/anode current
curves.

Deriving Other
Curves
Referring again

to Fig. 1, we can
take readings from,)) the curve, showing

,pcs" A, the anode currents
for various grid

4`° voltages, as for
example 0,-1,-2,
-3, and so on. The

following table has been
compiled from the curves
in Fig. 1.

(Continued overleaf)
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(Continued from previous page)

Negative
Grid Volts.

Anode Current.

75 Volts. 100 Volts. 125 Volts. 150 Volts.

0 3.1 5.25 7.4 10.0
1 1.8 3.9 5.9 8.4
2 0.95 2.4 4.3 6.7
3 0.4 1.4 3.0 5.2
4 0.1 0.65 1.85 3.8
5 0 0.25 1.0 2.4
6 0.05 0.4 1.35
7 0 0.15 0.7
8 0 0.35
9 0.1

10 0

Now take a sheet of graph paper and
plot the different values of anode current
at zero grid volts against the corresponding
anode voltages. You will then obtain
a curve similar to that shown at the top
in the right-hand half of Fig. 3. Similarly, by
plotting the various anode currents for
-1 grid volts (second horizontal line of
the table) against the respective anode
voltages, a second anode volts/anode
current curve for grid volts -1 can be
plotted. To complete the work a whole
" family " of such curves must be drawn.

Now we have considered in our example
that at -3 volts grid bias the anode voltage
is 125. If the anode voltage remains con-
stant (which, of course, it does not for
reasons already explained) a 3 -volt (peak)
signal on the grid would cause the anode
current to vary between the points X and
Y, for the grid voltage would vary by 3 volts
above and below the bias of -3 volts. Thus,
the instantaneous grid voltage will range
from zero to -6 volts.

The Effect of Impedance
These conditions would only exist,

however, if the " load " in the anode
circuit of the valve had no impedance and
therefore produced no voltage drop. But
the anode load does possess impedance -
must, in fact, possess impedance in order
that an amplified reflection of the grid
input signal shall be developed across it.
And because the load possesses impedance,
and produces a voltage drop which depends
upon the current flowing through it at any
instant, the fluctuations in anode current
will not be so great as those indicated by
the intersections of the line XY with the
various anode volts/anode current curves.

Operating Conditions
The operating conditions of the valve

will still slide from one curve to another,
but along another line, such as X1
which represents a load of just over
10,000 ohms, being given by "resistance
equals volts divided by amps." The
greater the impedance of the load, the less
steep will be the slope of X1 Y1. For the
present we will assume that the line so
marked in Fig. 3 represents the actual
working conditions.

The Dynamic Curve
The working values of anode current

at various instantaneous values of grid
voltage will therefore be shown by the
points at which the line X1 Y1 cuts the
various anode volts/anode current curves,
and are marked a, b, c, d, etc., on Xi Yi
(Fig. 3).

From these values we can new construct
a dynamic characteristic curve, as shown
at the left-hand side of Fig. 3. In this
way the true variations taking place in the
valve under actual working conditions can
be studied with accuracy.

THE WIRE IN "WIRELESS"
Some Interesting Facts Regarding the Manufacture of Fine Instrument Wires

MANY humorous things have been
said about the use of the word
" Wireless " to describe that set of

phenomena which is now almost universally
termed Radio. It is quite tare that the
actual signals travel from the trans-
mitting aerial to the receiver without con-
veying wires, but wire plays a most im-
portant part in the complete process. For
example, on a ship's transmitting apparatus
there are about 300 miles of wire in the
transformer. Even in our receiving sets
the amount of wire employed is considerable.

Few realize the art which is employed
in the manufacture of wire. Copper plays,
perhaps, the most important part in wire
manufacture, but, of course, there are other
materials used in the manufacture of
special or resistance wires. Copper is
shipped to this country in large quantities,
principally from America.
Copper

Copper, as we all know, plays its part in
the currency, and with gold and silver is
recognized as one of the universal equiva-
lents in our exchange system. The price of
copper may vary from day to day and for
this reason a constant watch has to be
kept by the wire manufacturers and
electrical firms on this aspect of the case.
When the copper bars are to be made into
wire, or copper strips as employed in
commutator segments, etc., they are placed
in a container and put into a crucible and
melted at a temperature which makes the
copper liquid glow at a white heat.

All round these furnaces are large tubs
of water
if, as often happens, their overalls catch on
fire owing to the heat from the ingots.
The latter are -about 5ft. in length and 9in.
thick, they are grabbed by the operators
with long pincers and propelled along the
steel floors, thence to be placed between
rollers, which shape and flatten the metal
to a workable size. If it is to be strip,
the whitened metal will be run backwards
and forwards until, like a snake from the
nether regions, it is 60ft. to 70ft. in length,
sliding over the polished steel floor, sending
sparks hither and thither during its progress,
a most awe-inspiring sight.

When round wire is required the metal is
run through different shaped rollers and,
owing to the enormous length it reaches,
is turned back on itself through adjacent
rollers, so that it actually travels through
several rollers at a time, with many loops
all over the floor. It is during the latter
process that men have had their legs trapped
in the loops of white-hot metal, with
disastrous results. Having obtained a
length of copper sufficiently reduced in
diameter the next job is to draw it cold,
down to the size of wire required, and this
is done in easy stages.

Wire Drawing
The first stage sees the copper, the size

of a man's wrist, being drawn by a chain,
the links of which would do justice to a
steam -roller transmission system, through
a tapered reducer. When the wire is
drawn down to really fine sizes, such as
those used for making radio tuning coils
or transformers, etc., it is taken through
numerous diamond dies, each successive
die having a smaller diameter hole than its

predecessor. During the latter process
the wire passes through cooling baths:
Having reduced the conductor to the
requisite size, it now remains to cover it
with suitable insulation. is

We may have cotton covering, silk, rub-
ber, cellulose compound, in fact there is a
galaxy of insulations at our disposal. In
radio the commonest forms of insulation
are enamel, silk, cotton, cotton and cellu2
lose, cotton and wax, and, of course, oiled
cotton sleeving (i.e., systoflex), and V.I.R.
(vulcanized india-rubber). To enamel the
wire it has to be run through several
baths of the insulating material and baked
after each bath. The general temperature
plays a very important part in this process;
as does local climatic conditions.

It is interesting to note that one well.
known transformer concern insists on an
enamel insulation which will have a
" breaking point " beyond that of the wire
conductor. This means that when the wire
is stretched it will actually break before the
enamel surface. One can appreciate the
reason for this precaution owing to the:
number of bends in a length of wire employed
in the secondary winding of a transformer
and the enormous pressure existing in the
internal turns.
Covering the Wire

In cotton covering the wire travels
horizontally, and reels of cotton are arranged
radially around the conductor. There has
to be a correct relationshito between the,
velocity of the wire and the revolutions
per minute of the cotton reels which spin
round and round in a big circle, lapping
the core with the right amount of cotton.
D.C.C., or, double cotton covered wire,
necessitates two sets of reels revolving in
opposite directions. In order to impart
a braided covering the reels move around a
vertically travelling wire. Actually the reels'
take an eccentric course similar to children
playing " in and out the windows."

The famous Litzendraht wire, or Litz as
it is known, is composed of three sets of
three wires, each set of three being twisted
and then the three lots twisted together ;1
this ensures that each conductor shall
come to the surface alternately, and since'
H.F. currents travel on or near " the
surface of conductors, Litz reduces the H.F.
resistance as compared with ordinary wire.
It is important to note that genuine Litz
has each conductor separately insulated'
either by silk covering or enamel.

Preventing Electrolysis
It very often happens that when a coil

is employed in a humid atmosphere a green
spot appears on the wire which finally
eats it away and causes a breakdown ; this
is known as electrolysis, and is due to the
passage of a steady current through a
conductor in a damp environment. Espe-
cially did this " green spot " occur in the
early " spaghetti " resistances. A cure
has been found by winding the wire on a'
non -absorbing core, sealing the ends and
last, but not least, by the employment of
a wire free of iron content.

Such is the care exercised in modern
wire production that it was found in one
factory that breakdowns were due to the'
peculiar moisture on the skin of the hands
of two sisters employed in handling the wire.
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A Pre -Set Resistance
ANEAT and handy variable resistance,

such as may be used to decouple the
screen of an S.G. valve is illustrated in the
accompanying sketch. A piece of ebonite (A)

An easily -made variable resistance.

about 1 iin. by fin. is drilled at each end.
One terminal holds a narrow piece of
springy brass, such as taken from a flash -
lamp battery (B). The surface of the
ebonite from terminal to terminal is thickly
coated with graphite by means of a soft
pencil, and the second terminal holds a
square brass plate firmly on this (D) so
as to ensure good contact. A fairly thick
piece of pencil lead such as used in a
draughtsman's compass (C) is inserted
under the brass strip, so that by
sliding it along the resistance may s -r
be varied, while the pressure of KT
the spring keeps it in place. When a 1.17.'

suitable value has been found either
the whole thing may be immersed in wax
to prevent variation, or a spaghetti may
be matched to it by means of the well-
known meter bridge.-J. H. Rows (Dublin).

Operating Multiple Toggle Switches
HAVING found it necessary to devise a

scheme to operate two or more
toggle switches from the panel of my radio
set, I hit upon the following idea. Two flat
bars, fin. width, were secured to a couple
of metal blocks which were placed upon a
common spindle. These blocks were Ain.
thick to allow the knobs of the toggle
switches to just ride easily inside them in
course of their operation. The principle
of their coupling may be easily gathered

SPIND4E

2 PLATES IfEi' WID
546"APART

WASHERS

METAL BLOCK AT
EACH END-

ILLED AND
TAPPEDDR FOR
FIXING SCREWS

A method of °berating multiple tozole sivitches.
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1 THAT DODGE OF YOURS! i
Every Reader of " PRACTICAL WIRE-

LESS" must have originated some little
.1 dodge which would interest other readers.

for the best wrinkle submitted, and for every
Why not pass it on to us ? We pay £1-10-0

i other item published on this page we will pay 1
half -a -guinea. Turn that idea of yours to
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account by sending it in to us addressed
,I.

to the Editor, " PRACTICAL WIRELESS,"
George Newnes, Ltd., 541, Southampton
Street, Strand, W.C.2. Put your name and Iaddress on every item. Please note that every
notion sent in must be original. Mark 1
envelopes "Radio Wrinkles." Do NOT
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from the accompanying sketches, and it
will be found that the " snap action " is
definitely transmitted to the main control
knob.-W. H. ARTHUR (Liverpool).

Novel Change -over Switching
I HAVE two receivers in use, one for

medium/long-wave reception, and the
other for short-wave work. Each has three

L

LS

(F) LT+
(P) H T+ 3
(C) HT+ 2
(F) LT-
(G)HT+ I

p FUN MRS

A E 11"

iT HT

S.G -v- 9
SHORT WAVE

H.T. negative from the eliminator is taken
through a 60-milliamp fuse bulb to the L.T.
negative pin of the plug. It is then a simple
matter to plug the power on to either set as
required. The loud -speaker terminal leads
of the two sets are brought out and taken
to the end contacts of a D.P.D.T, switch
(No. 1). The centre contacts of this switch
are led off to a BEVELLED
loud -speaker. I EDGE
desired to op-
erate a loud-
speaker in one
of two rooms,
and to facilitate
this I interposed
a second D.P.
D.T. switch (No.
2), to the centre BAIZE
contacts of
which I brought
the leads from
the centre con-
tacts of the first
switch. The
outer contacts
of the second
switch are taken '
to the respective6EVELLED
loud -speak erEDGE-
points.-A. C. LAMB (Dewsbury).

A Simple Record Wiper
AN efficient dust remover for records

may be made from a piece of
baize and an old tuning dial. Cut a

Ls circle of baize the same size as dial,
and glue it to the back of it. When
dry, bevel the edge of the baize with a

pair of scissors.-P. BINGLEY
(Esher).0 0 9

.1e=ieb

SWITCH
N.1

A novel change -over switching arrangement.

LS ONE ROOM

2..15
Is

DP D.T
SWITCH
No 5

H.T. tappings, and I got rather tired of
changing over from one set to another each
time I wanted to listen. There were L.T.-1-

and -, H.T.-, H.T.+1, 2 and 3, A.
and E., and loud -speaker to be con-
nected. Eventually I placed the re-
ceivers side by side, the aerial and
earth permanently joined. (Fortu-
nately, one receiver is built right to
left and the other from left to right).
Behind the receivers two five -pin
valve -holders are mounted on a piece

of gin ply wood. The L.T. wiring
from one set is taken to the fila-
ment points of one valve -holder
and the three H.T. tappings are
taken to end, centre pin, and
anode pins. The H.T. negative is
connected in the set to L.T. nega-
tive, and similarly with the second
set and valve holder. The accumu-
lator is connected to the filament
pins of a Bulgin five -pin plug, and
the H.T. tappings from my elimi-
nator are taken to the end, anode,
and centre phis of the phig. The

D

B

II

TUNING
DIAL.

PAINT
THIS SIDE.

A simple re-
cord wiper.

7"...A. Novel Wire -stripper
APIECE of steel cut from an

old saw blade, shaped as
shown, and attached to a wrist
band, makes an excellent wire -

stripper for the home constructor.
Two slots (E) are cut in each side of the

blade, for the strap. The round part of
this stripper is about 2 fin. across, and the
whole is 4in. long. A V-shaped notch (B)
is cut in the metal and the edges sharpened,
as at (D). The steel piece is then bent back
on itself, after heating.-J. CEOWSHAW
(Bolton).

WRIST
STRAP

WIRE
STRIPPER

A handy wire -stripper for strapping on the
wrist.



576

171.01M.0111M4NMPO.1.011MINEN.0../, /1,.,.41.411.1.114=0410.1

PRACTICAL WIRELESS

Fig. 4.-A rear view of the finished

THE building of a receiver for ultra -
short waves has always been
considered as a job quite apart

from the construction of a standard broad-
cast receiver. So much so that experi-
menters who required a set for S.W.
work, have almost invariably found it
necessary to employ a separate set for
the purpose whilst keeping another for
broadCast reception. A number of con:
structors have tried to combine the two
functions in a single instrument, but in
very few cases have the results been really
satisfactory. The writer has been a short-
wave enthusiast for several years, and has
experimented constantly with a view to
simplifying the apparatus required for
both reception and transmission, but his
efforts have only recently met with un-
qualified success. Even now the success
is due as, much to improvements in manu-
facturers components as to improvements
in actual design.

General Considerations
It is well known that any loss in efficiency

is much more pronounced on short waves,
and, therefore, in designing a set for this
purpose the aim must always be to elimi-
nate any possible source of loss. This is
not difficult when making a set for lalora-

receiver.
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A New Two-Valver for the Experimenter and His Family.
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tory or experimental use,
but when the set has to be
installed in a drawing -room
things are rather different.
In working out the design
of the " Four -Range Super-
Mag Two," the first con-
sideration was to make a

S.W. receiver which was sufficiently
compact and neat whilst being as good as
the best experimental model. When this
had been done, gradual modifications were
introduced so that the same set could be
used successfully for reception on the longer
wavelengths. Without enumerating all the
difficulties encountered it can be said
that this idea was eventually reached with-
out detracting in any way from the efficiency
on S.W. Perhaps the greatest difficulty
was in obtaining a satisfactory system
of switching from one waveband to another.
without incurring capacity losses in the
wiring. This was solved by employing
coils with self-contained switches, with a
result that the only other switch required
was a simple 3 -point one, and the additional
wiring almost negligible.

As the name implies, the " Four -Range
Super-Mag Two " is a two-valver designed
to cover four different tuning ranges and
giving a high degree of amplification.
The ranges- covered, by the way, are from
18 Ito 35 metres, 30 to 65 metres, 220
to 550 metres, and 900 to 2,200 metres.
Efficiency and the degree of magnifi-
cation are equally high on all four
wavebands, and in this respect the
set stands out as being somewhat
unique.

Fig. 3.-The theoretical circuit diagram.
I0N!IIIIIM.11.1.11141=101=1.0.1110.41r1,1

Selectivity and Range
As a broadcast receiver

pure and simple, it is
better, than most two-
valvers both as regards
selectivity and range of
reception. It will bring in
at least fifteen stations
on the loud -speaker, even
when used within twenty
miles of a pair of Regional
Transmitters, and at such
a range the tuning of each
of the latter stations does
not extend over more than
10 degrees or so. On the
short wavebands it is
sufficiently sensitive to
bring in a number of
Continental and American
stations at loud -speaker
strength, whilst when
using phones the ex-
pression " distance no
object" is most apt. Under

all conditions tuning is remarkably
easy, and reaction control beautifully
smooth. The final appearance of
the set is very " clean ' and sym-
metrical, but as mentioned above it
has passed through many experi-
mental stages, so intending con-
structors are specially requested not
to try to
" improve "
it by using
different
components
or by altering
the lay -out
to suit some
convenient
cabinet. All
the parts
have been
chosen after
careful ex-
periment,
andtheirbest
positions
have been
determined
by patient
trial and as
the result
of a long
experience.

Coil As-
sembly
The coil

assembly i s
the most im-
portantitem,
and has been
specially
made up for
this set by
Messrs. Col-
vern at the
writer's re-quest. It
consists o f
two separate
screened
coils, each
fitted with a
self-con-
tained wave-chang e
switch and
with both
switches op-
erated by a
single ganged
drive. One
coil is a
special S.W.
one and the
other is a

Fig. 1.-
A three-quarter rear
view of the set, showing

the neat layout.
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2.-The wiring diagram.
EARTH Al

a

a

broadcast
coil with two
aerial tap-
pings; anoth-
er switch
contained in
the base of
the latter coil
automatical-
ly connects
the aerial to
an appropri-
ate tapping
for medium
or long -wave
reception.
When the set
i s required
for operation
on the two
higher wave-
bands both
windings
(grid and re-
action) of the
two coils are
in series, but
when listen-
ing on short
waves t h e
windings o f
the broad-
cast coil are
short cir-
cuited by a3 -point
switch. Tun-
ing is by a
single knob
which oper-
ates a .0005
mfd . con-
denser hav-
ing a 35 to 1
reduction
drive, thus
making ac-
curate tuning
easy of ac-
complish-
ment even on
the highest
frequencies.

Both coils
have reaction
windings,
which are
used, in
conjunction
with a vari-
able conden-
ser. A .0001
mfd. reaction
condenser is
sufficient for
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S.W. reception, but for the
broadcast, bands approximately
twice that capacity is necessary.
In order to satisfy both these
conditions in the most satis-
factory manner a .0001 mfd. variable
reaction condenser is used and functions
independently on S.W. When the 3 -point
switch is pushed " in," however, a fixed
condenser of similar capacity is put in
parallel with it. With thia very, simple
arrangement reaction contiol is delight-
fully easy on every waveband.

Other Components
Two aerial terminals are provided,

one for S.W. work and the other for Broad-
cast reception. Each is connected to the
appropriate coil through a separate pre-
set condenser so that the optimum setting
can be found and retained for long and short
waves. The detector valve (a new one
of high amplification) operates on the usual
leaky grid system although the values
of grid condenser and leak are rather un-
conventional ; values were chosen which
proved to be equally satisfactory for each
waveband. The grid leak is taken to the
slider of a 250 ohm. potentiometer, wired
across the filament supply, so that exactly
the correct grid voltage can be applied
under all conditions. The potentiometer
can be left in almost any position for more
or less local reception, but it is extremely
valuable when carrying out long distance
or S.W. reception. The H.F. choke has
to deal with all wavelengths, and that
chosen is . specially designed for this
purpose.

Instead of the usual L.F. transformer,
a neat " Transcoupler " is employed which
combines a high efficiency transformer
with a parallel resistance -capacity anode
feed circuit. The arrangement makesfor " straight
line " ampli
fication of all .5
frequencies, be-
sides giving a
greater degree
of amplification
due to the ab-
sence of D.C.
current in the

A d
primary wind-ings.e-
coupling resist-
ance and con-
denser are used
to feed the
trans coupler,
so preventing
amnotodr - boating

feed -back. A
MAI

Fig. 6.-
Another
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.

view of the finished set, showing the coil screens,

100,000 ohm. non -inductive resistance
(actually a metallized one), is inserted
in the grid leak of the power valve to
prevent the passage of any stray H.F.
currents into the amplifier. The power
valve chosen is one of the newer high -
efficiency types, which gives a very high
degree of magnification on a small anode
current.

Practical Details
A plywood panel is specified in the

list of components, but an ebonite one
may be used in its place if desired. The
plywood is, of course, cheaper, and is one
of the writer's pet fads because it can
be finished in such a variety of ways
to match cabinets or furniture, and it
does not discolour with exposure to sun
and bright light. The positions and dia-
meters of the panel holes is given in
Fig. 5. Details of the construction and
wiring are most easily obtained from the
photographs Figs. 1, 3 and 4, and the
wiring plan, Fig. 2. All wiring is in
" Glazite " insulated wire, which can be
attached to the terminals after baring the
ends by looping and fitting it under the
nuts. It might not be quite clear from the
wiring plan that two connections are
made to the aluminium baseplate of the
coil assembly. These are made by looping
the wires round the holding -down screws
before tightly screwing down the latter.
These two connections simplify slightly
the wiring and, of course, serve to " earth '

(Continued overleaf)

s/a"

. A

3/8

s4

14'

7"

Fig. 5.-The panel layout.
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Fig. 4.-A rear view of the finished

THE building of a receiver for ultra -
short waves has always been
considered as a job quite apart

from the construction of a standard broad-
cast receiver. So much so that experi-
menters who required a set for S.W.
work, have almost invariably found it
necessary to employ a separate set for
the purpose whilst keeping another for
broadCast reception. A number of con:
structors have tried to combine the two
functions in a single instrument, but in
very few cases have the results been really
satisfactory. The writer has been a short-
wave enthusiast for several years, and has
experimented constantly with a view to
simplifying the apparatus required for
both reception and transmission, but his
efforts have only recently met with un-
qualified success. Even now the success
is due as, much to improvements in manu-
facturers components as to improvements
in actual design.

General Considerations
It is well known that any loss in efficiency

is much more pronounced on short waves,
and, therefore, in designing a set for this
purpose the aim must always be to elimi-
nate any possible source of loss. This is
not difficult when making a set for lalora-

receiver.
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tory or experimental use,
but when the set has to be
installed in a drawing -room
things are rather different.
In working out the design
of the " Four -Range Super-
Mag Two," the first con-
sideration was to make a

S.W. receiver which was sufficiently
compact and neat whilst being as good as
the best experimental model. When this
had been done, gradual modifications were
introduced so that the same set could be
used successfully for reception on the longer
wavelengths. Without enumerating all the
difficulties encountered it can be said
that this idea was eventually reached with-
out detracting in any way from the efficiency
on S.W. Perhaps the greatest difficulty
was in obtaining a satisfactory system
of switching from one waveband to another.
without incurring capacity losses in the
wiring. This was solved by employing
coils with self-contained switches, with a
result that the only other switch required
was a simple 3 -point one, and the additional
wiring almost negligible.

As the name implies, the " Four -Range
Super-Mag Two " is a two-valver designed
to cover four different tuning ranges and
giving a high degree of amplification.
The ranges- covered, by the way, are from
18 Ito 35 metres, 30 to 65 metres, 220
to 550 metres, and 900 to 2,200 metres.
Efficiency and the degree of magnifi-
cation are equally high on all four
wavebands, and in this respect the
set stands out as being somewhat
unique.

Fig. 3.-The theoretical circuit diagram.
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Selectivity and Range
As a broadcast receiver

pure and simple, it is
better, than most two-
valvers both as regards
selectivity and range of
reception. It will bring in
at least fifteen stations
on the loud -speaker, even
when used within twenty
miles of a pair of Regional
Transmitters, and at such
a range the tuning of each
of the latter stations does
not extend over more than
10 degrees or so. On the
short wavebands it is
sufficiently sensitive to
bring in a number of
Continental and American
stations at loud -speaker
strength, whilst when
using phones the ex-
pression " distance no
object" is most apt. Under

all conditions tuning is remarkably
easy, and reaction control beautifully
smooth. The final appearance of
the set is very " clean ' and sym-
metrical, but as mentioned above it
has passed through many experi-
mental stages, so intending con-
structors are specially requested not
to try to
" improve "
it by using
different
components
or by altering
the lay -out
to suit some
convenient
cabinet. All
the parts
have been
chosen after
careful ex-
periment,
andtheirbest
positions
have been
determined
by patient
trial and as
the result
of a long
experience.

Coil As-
sembly
The coil

assembly i s
the most im-
portantitem,
and has been
specially
made up for
this set by
Messrs. Col-
vern at the
writer's re-quest. It
consists o f
two separate
screened
coils, each
fitted with a
self-con-
tained wave-chang e
switch and
with both
switches op-
erated by a
single ganged
drive. One
coil is a
special S.W.
one and the
other is a

Fig. 1.-
A three-quarter rear
view of the set, showing

the neat layout.
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2.-The wiring diagram.
EARTH Al

a

a

broadcast
coil with two
aerial tap-
pings; anoth-
er switch
contained in
the base of
the latter coil
automatical-
ly connects
the aerial to
an appropri-
ate tapping
for medium
or long -wave
reception.
When the set
i s required
for operation
on the two
higher wave-
bands both
windings
(grid and re-
action) of the
two coils are
in series, but
when listen-
ing on short
waves t h e
windings o f
the broad-
cast coil are
short cir-
cuited by a3 -point
switch. Tun-
ing is by a
single knob
which oper-
ates a .0005
mfd . con-
denser hav-
ing a 35 to 1
reduction
drive, thus
making ac-
curate tuning
easy of ac-
complish-
ment even on
the highest
frequencies.

Both coils
have reaction
windings,
which are
used, in
conjunction
with a vari-
able conden-
ser. A .0001
mfd. reaction
condenser is
sufficient for
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S.W. reception, but for the
broadcast, bands approximately
twice that capacity is necessary.
In order to satisfy both these
conditions in the most satis-
factory manner a .0001 mfd. variable
reaction condenser is used and functions
independently on S.W. When the 3 -point
switch is pushed " in," however, a fixed
condenser of similar capacity is put in
parallel with it. With thia very, simple
arrangement reaction contiol is delight-
fully easy on every waveband.

Other Components
Two aerial terminals are provided,

one for S.W. work and the other for Broad-
cast reception. Each is connected to the
appropriate coil through a separate pre-
set condenser so that the optimum setting
can be found and retained for long and short
waves. The detector valve (a new one
of high amplification) operates on the usual
leaky grid system although the values
of grid condenser and leak are rather un-
conventional ; values were chosen which
proved to be equally satisfactory for each
waveband. The grid leak is taken to the
slider of a 250 ohm. potentiometer, wired
across the filament supply, so that exactly
the correct grid voltage can be applied
under all conditions. The potentiometer
can be left in almost any position for more
or less local reception, but it is extremely
valuable when carrying out long distance
or S.W. reception. The H.F. choke has
to deal with all wavelengths, and that
chosen is . specially designed for this
purpose.

Instead of the usual L.F. transformer,
a neat " Transcoupler " is employed which
combines a high efficiency transformer
with a parallel resistance -capacity anode
feed circuit. The arrangement makesfor " straight
line " ampli
fication of all .5
frequencies, be-
sides giving a
greater degree
of amplification
due to the ab-
sence of D.C.
current in the

A d
primary wind-ings.e-
coupling resist-
ance and con-
denser are used
to feed the
trans coupler,
so preventing
amnotodr - boating

feed -back. A
MAI

Fig. 6.-
Another
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view of the finished set, showing the coil screens,

100,000 ohm. non -inductive resistance
(actually a metallized one), is inserted
in the grid leak of the power valve to
prevent the passage of any stray H.F.
currents into the amplifier. The power
valve chosen is one of the newer high -
efficiency types, which gives a very high
degree of magnification on a small anode
current.

Practical Details
A plywood panel is specified in the

list of components, but an ebonite one
may be used in its place if desired. The
plywood is, of course, cheaper, and is one
of the writer's pet fads because it can
be finished in such a variety of ways
to match cabinets or furniture, and it
does not discolour with exposure to sun
and bright light. The positions and dia-
meters of the panel holes is given in
Fig. 5. Details of the construction and
wiring are most easily obtained from the
photographs Figs. 1, 3 and 4, and the
wiring plan, Fig. 2. All wiring is in
" Glazite " insulated wire, which can be
attached to the terminals after baring the
ends by looping and fitting it under the
nuts. It might not be quite clear from the
wiring plan that two connections are
made to the aluminium baseplate of the
coil assembly. These are made by looping
the wires round the holding -down screws
before tightly screwing down the latter.
These two connections simplify slightly
the wiring and, of course, serve to " earth '
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Fig. 5.-The panel layout.
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(Continued from previous page)
the entire screening system. The two leads
to the grid bias wander plugs are made
with flex, so that they can be moved more
easily. The spaghetti resistance itself is
used to connect the " High " terminal
of the transcoupler to the 2 mfd. by-pass
condenser. Little need be said of the other
wiring, since this is perfectly straight.
forward. The containing cabinet specified
and employed by the writer is made
up from a set of " Byldurone " components.
Its internal dimensions are 14in. wide
by 7in. high by 14in. deep, so it is sufficiently
large to accommodate both accumulator
and high-tension battery.

Working the Set
is best to employ a high-te

Battery of no less than 100 volts, and
with a voltage of about that figure
the appropriate grid bias voltage will
be 3. With these voltages the
total anode current consumption
is between 5 and 6 milliamps, so a
battery of the smallest capacity is
adequate and will give satisfactory
service for several months.

When batteries, aerial, earth, and
speaker, have been connected, first
try the set on broadcasting ; this
is done by connecting the aerial to
terminal A.1 and pushing in the
3 -point switch. Set the reaction
condenser to its minimum position
(anti -clockwise), and pull out the
battery switch. Rotate the tuning
dial until a station is heard, and
then bring it up to required
strength by increasing reaction.
When searching for weaker or more
distant stations, the reaction knob
should be set to a position just
short of the oscillation point while
the tuning dial is rotated. In some
cases it might be desirable to man-
ipulate both tuning and reaction
knobs simultaneously, but with the
original receiver it was found that

nsion

once the reaction was set to its best
position for one 'station little alteration
was required whilst " searching " was
carried out. This applies to both the 200
to 550 metre and 900 to 2,200 metre bands,
the former of which is obtained by turning 
the coil switch to the left and the latter
by turning it to the right.

For Short-wave Work
To use the two lowest wavebands connect

the aerial to terminal " A," pull out the
knob of the 3 -point switch and turn the
coil switch to left or right for the 18 to
35 metre or 30 to 65 metre band respec-
tively. Searching is done in a manner
similar to that just described, but as tuning
is much more delicate it must be carried
out by using the slow-motion knob only.
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Reaction also is more critical and the
last fine adjustments are most easily made
on the potentiometer. Stations can be
received all round the dial, but it is best
to use the first half, that is up to 90 or
100 degrees.

So far no mention has been made of the
method of setting the two pre-set con-
densers. There is no difficulty in this ;
first tune in a station, and then adjust
the pre-set condenser associated with the
particular waveband in use until the signal
is brought to maxiffium intensity. In doing
this the tuning must be adjusted each time
the capacity of the pre-set condenser is
changed. The most suitable capacity for
the pm -set condenser connected to Ter-
minal " A " (S.W.) will depend principally
upon the aerial.

LIST OF COMPONENTS FOR THE FOUR -RANGE SUPER-MAG TWO
1 Plywood Panel, 14in. by 7in. 1 .0002 mfd. Fixed Condenser (Dubilier
1 Baseboard, 14in. by 9in. by tin. type ." 670 ").
1 Pair Panel Angle Brackets (Bulgin). 3 megohm Grid Leak (Dubilier).
1 Ebonite Terminal Strip, 14in by liin. by Grid Leak Holder (Bulgin).

kin. (Becol). .0001 mfd. Fixed Condenser (Dubilier
9 Terminals ; marked " A," " A.1," type " 670 ").

" Earth," " L.T.+" " L.T.-," Low -Loss Valve Holders (" Eddystone ").
" H.T.-" " H.T.+," " L.S.+," Universal H.F. Choke (" Eddystone ").
" L.S.-." (Belling Lee type " R "). L.F. Transcoupler (Bulgin).

1 .0005 mfd. Variable Condenser with 30,000 ohm. Spaghetti Resistance (Bul-
Slow Motion Drive (Jackson Bros. gin).

"D ,1). 2 mfd. Fixed Condenser (Dubilier type
1 Dial Indicator (Bulgin). " BB.").
1 .0001 mfd. Reaction Condenser (Jack- 100,000 ohm. Metallized Resistance (Dub -

son Bros. " Midget "). ilier, 1 watt).
1 2 -spring Battery Switch (Bulgin pair G.B. Battery Clips (Bulgin No. 1).

" Junior "). Wander Plugs ; marked " G.B.+" and
1 3 -spring Wavechange Switch (Bulgin). " G.B.-" (Belling Lee).
1. 250 ohm Potentiometer (Colvern type Coils Glazite, odd lengths flex, tin.

" M.T."). Screws.
-1 set " Four -Range " Coils ; supplied corn- Approximate Cost, £4 0 0.

plete with Ganged Aligned switches
and Base -plate (Colvern " Four -
Range ").

2 .0001 mfd. (max.) Pre -Set Condensers
(Colvern).

1
1
1

2
1
1

1

1

1

1
2

2

Accessories :
2 Valves : 1 Mullard P.M.1.H.L (new

type) and 1 Mullard P.M.2 A.
1 Cabinet (J. J. Eastick and Sons, " Byld-

urone").
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HILST the authorities fully appre-
\ ciate how the latest developments

in the design of portable radio
transmitters and receivers will be of assist-
ance to armies in the field in future wars, the
question of amplified speech or music for
use with armies on the march appears to
have been strangely neglected. A con-
siderable sum of money is spent in the
training and maintenance of bandsmen
whose efforts are spectacular and heart -
stirring when playing in front of their
regiments on the parade ground, but are
of little use when regiments are on the
march in war -time.

The function of regimental bands, when
examined from a practical viewpoint, would
appear to be to keep up the spirits of the
troops whilst on the march. But only a
small proportion of the soldiers are able to
hear the efforts of their musical colleagues.

Orders to columns of infantry on the
march are passed down the line by the
sergeant -majors or sergeants shouting the
directions from one to another, so that by
the time an order has reached the last
sergeant many minutes may have elapsed.
When it is necessary to bring a regiment
immediately to the halt this time factor
may have serious consequences.

Power Amplifiers
The adoption by the War Office of high -

power amplifying equipment would pro-

RADIO in the NEXT WAR
Will a Gramophone Record Replace a

Thousand Bandsmen ?
By RICHARD ARBIB I

mote greater efficiency and at the same time
effect considerable economies.

We can visualise the British armies on
the march in future wars, which we sincerely
hope will never take place, being preceded
by a large van somewhat similar in appear-
ance to the B.B.C. detector vans. It will
be painted in khaki or covered with foliage
to camouflage it from enemy aircraft.
When used on the parade ground or at
regimental reviews it may be decorated in
the colours of the regiment it precedes.

Mounted on its roof will be two or more
high -power loud -speakers. Inside will be a
double turntable gramophone unit, sus-
pended in rubber slings, whilst mounted in
rubber against the walls will be powerful
amplifiers. The troops will be able to march
in perfectrhythm to the music reproduced
from gramophone records which have been
made by an ideal military band.

Transmitting Apparatus
The range of a loud -speaker van would

probably be limited to a quarter of a mile,
in order that the volume of sound would
not be distressing to the troops immediately

following it. The monitor van would,
however, be linked up by a small power
short-wave transmitting apparatus to other
vans at quarter -mile intervals. These
would be installed with similar amplifying
and loud -speaker apparatus, and thus the
whole column of troops would march to
the same music.

More powerful loud -speakers, having a
greater range, could be used, but this would
be inadvisable owing to the time lag of
sound which might prevent the soldiers
equally distant from two vans hearing the
music satisfactorily.

Perhaps the greatest asset in employing
these mobile amplifying equipments will
be the immediate reception by troops of
verbal orders. Instead of the sergeant -
majors passing the orders to one another
in stentorian voices, the commanding
officer will be able to murmur his directions
in front of a microphone connected to the
monitor van, and his voice will be at once
audible over a radius of several miles.

At the Aldershot Tattoo each year the
commands to the troops whilst they were
in the arena could only just be heard by
the audience in the Grand Stand, but when,
at the end of the performance, the epilogue,
spoken by a well-known actor, is reproduced
through the loud -speakers, as are the
details of the items, every member of the
audience of many thousands present can
hear each word distinctly.
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TELEVISION RECEIVING CIRCUITS
By H. J. Barton Chapple, Wh. Sch.. B.Sc., A.M.I.E.E.

MANY and varied are the number of
radio receiving circuits which can
be employed in conjunction with

television apparatus in order to obtain
images which are visually satisfactory.
No hard and fast rules can be laid down
in this connection owing to the varying
distance of constructors
from the London National
Station which radiates the
signals, coupled, with
questions of local environ-
ment which have a
marked bearing on the
degree of amplification
necessary to produce an
output signal of adequate
strength reasonably free
from interference.

Bearing these individual
factors in mind, however,
it is possible to furnish
details of types of circuits
which from actual prac-
tical experience have given
good [results. Contrary
to popular belief quite
a simple " straight " set
can be built up which will
modulate successfully an
ordinary disc television
receiver, especially if this
machine incorporates a
beehive or " letter " neon lamp in lieu of
one rof the flat plate variety. A well -
tried circuit of this nature is shown
in Fig. 1 together with component values,
and this is satisfactory within approximately
thirty miles of the London National station.
It is a three -valve battery -operated set
with a variable -mu high -frequency pentode
stage (this may be replaced with a screen -
grid valve of the variable mu or " straight "
class if preferred) together with anode bend
detector stage coupled to a pentode output
valve. For simplicity a straightforward
tapped aerial coil is shown, but this can be
modified to suit individual tastes provided
the circuit is not made too selective. For
a simple home-made coil L1 can consist of
60 turns of No. 24 gauge D.S.C. wire wound
tightly on a 3 -inch diameter former, a tap
being made at the fifteenth turn from the
earth end.

The variable -mu feed to V1 is quite
standard practice, but in the anode circuit
coils L2 and L3 constitute an H.F. trans-
former arrangement, L2 consisting of 60
turns of 36 -gauge D.S.C. wire wound on a
3 -inch diameter former, while L3 has 60
turns of 24 -gauge D.S.C. wire on the same
former, the windings being kept close
together to give a tight magnetic coupling.
If the constructor has some old type two
pin plug-in coils available, these can even
be used. L1 then becomes a No. 60 tapped
coil, L2 a No. 40 or 60 coil, and L3 a No. 60
coil, coils Ls and L3 being mounted close
together to give the required degree of
magnetic coupling.
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The detector stage is quite normal, the
appropriate negative bias to the grid of
V3 for anode bend rectification being
furnished by GB -2. Resistance capacity
coupling links V2 and Vs and, in order to
reduce the total high tension voltage
required, the neon lamp (and synchronising
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dual range coils may be included, in which
case the receiver, in addition to being
available for television reception, can
serve as a stand-by battery set for home use.

A Mains Receiver
Fig. 2 shows a mains -driven three -valve

receiver following on very similar lines to
that of Fig. 1. The same valve combination
and methods of coupling are used, while a
grjd bias battery is employed for the anode
bend detector stage, it being proved by
test that this gives slightly better results
than when automatic bias is used. The
eliminator side is quite standard and for
the valves a choice can be made from
AC/SG, MSG/LA, S4VB for VI ; ME4,
41 MFH, AC/HL for V2 ; PM26, 615PT,
PT625 for Vs ; and 460BU, DW4, U14
for V4. In the case of the mains rectifying
valve it must be arranged that the trans-
former windings give only a 400 -volt feed

after rectification as the
component values havetexol

soy:
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Fig. 1.-A simple three -valve battery circuit suitable for

0113

receiving television signals.

coils if included in the receiver) are coupled
to the output of V3 via a 1/1 output trans-
former.

Standard valves are quite satisfactory
for this set, V1 being of the V.P.2 or 220
VS type, V2 of the PMILF or L210 type,
while Vg can be either a PM22 or a 220PT.
It will be noticed that the coils specified
are only for the medium waveband, it
being assumed that the set is to be used
only for television. If desired, however,

ro.000n

15,00012

7-111

FMFD
N

been calculated on this
basis.

A circuit of somewhat
greater range and power
for disc -type receivers is
indicated in Fig. 3. The
eliminator side has been
omitted here, as this can
follow standard lines,
while battery bias is
shown for simplicity.
This latter can be con-
verted to automatic bias
if desired. Briefly, the
circuit shown consists of
a band-pass filter with
condenser coupling to
give a wide peak separa-
tion. V1 is a standard
S.G. valve, but a variable -
mu H.F. pentode or S.G.
valve can be used if
desired. This valve has
a choke -grid feed to a

power grid -detector valve, followed [by
an R.C. coupling to the first L.F. valve
with two power valves arranged in
push-pull in the output stage. No reac-
tion is included in the detector stage,
while the neon lamp of the disc television
receiver is linked to the extremities of a
centre -tapped output choke via two 2 mfd.
condensers.
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Fig. 2.-A three -valve combination similar to Fig 1, but mains driven.
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PRACTICAL TELEVISION

(Continued from previous page)

As a representative valve choice for a
scheme of this character, the following can
be taken as a guide : Vi AC/SG or MSG/
LA ; V2 and V3 AC/HL or 41P4FH; V4 and
V3 P625A or 610XP.

More Powerful Circuits
The next circuit to be illustrated is for

use in conjunction with a ,Kerr or grid cell
light modulating device. A four -valve
combination is shown, and a set made up
in this manner is suitable only for those
situations where a strong aerial signal is
available, that is to say, within reasonable
distance of the London National station.
As before, only simple tuning arrangements
are shown, but these can be adapted readily
to suit personal requirements without in
any way upsetting the efficiency of the
scheme.

The first valve, VI, is a modern variable -
mu high -frequency pentode having a resist-
ance network voltage feed calculated to
give the correct anode, grid, and variable
bias voltages. A choke -fed tuned -grid
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Fig. 3.-A television receiver suitable for long-distance reception.

coupling links this valve to the next stage,
where V2 is working as a power grid -
detector valve. A stage of resistance-
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ictoocen
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Fig. 4.-An efficient arrangement to employ when using a Kerr or Grid cell.

IT is customary in a modern receiver for
the detector valve to serve the double
function of a first low -frequency stage

when a gramophone pick-up is used, and
many listeners are somewhat surprised to
find that the results on gramophone do not
attain the same standard as the radio
section.

When results on gramophone are poor the
entire receiver is usually held to be above
suspicion if it gives good reception on
ordinary broadcast, and the gramophone
pick-up and volume control travels between
the service departments of the bewildered
manufacturer and the disappointed pur-
chaser.

The trouble is usually to be found in the
detector valve, which is called upon to
perform such widely different functions
that it is not surprising when it fails. In
a well -designed receiver the output valve
should overload just before the detector
valve, but when the gramophone pick-up
is plugged in and bias applied, the impe-
dance of the valve rises considerably, and
also, instead of being able to work far into
the positive its grid swing is now restricted
between the curve of the characteristic and
the point where grid current begins. The
grid swing being thus restricted, the valve
overloads too easily, and is often so over-

THE DETECTOR VALVE AND
THE GRAMOPHONE PICK-UP
How Overloading is Often the Cause of

Failure. By PERCY RAY

loaded that it becomes unbearable before
sufficient voltage is developed to load up
the output valve by 50 per cent. When
this state of affairs prevails the volume on
gramophone without noticeable distortion
will be only half of that obtainable on radio.

The most obvious cure will be to use a
detector valve of very much lower im-
pedance so that it will have the necessary
grid swing to accommodate sufficient
input from the gramophone pick-up ; but,
unfortunately, this course is not always
desirable, as it may lower the efficiency of
the receiver when working on radio and
may rob the reaction condenser of proper
control on the long wavelength.

Separate L.F. Valve
The ideal arrangement is undoubtedly a

separate low -frequency valve for the pick-
up, working straight into the output valve,
and a separate detector valve also work-

ux-

capacity coupling links valves V2 and Vs,
a directly -heated super -power valve being
included in the V3 position. In the anode
circuit of this valve is wired the cogged -
wheel automatic -synchronizing apparatus,
a potentiometer acting as a volume control
to adjust the synchronizing signal strength
to the correct value.

Finally we have V4, another directly -
healed super -power valve also resistance -
capacity coupled to the detector valve and
acting as a separate feed to the grid or Kerr
cell. The two fixed resistances and poten-
tiometer wired in series and joined across
the 500 -volt H.T. feed serves the purpose
of applying the correct polarizing potential
to the cell for optimum working. The
source of high tension can be any standard
high-powered eliminator, but for simplicity
this is not shown.

It will be noticed that adequate de -
coupling is included throughout, and the
circuit is one which can be very confidently
recommended.

On the subject of valve choice, the
following selection will be found satis-
factory : Vl VP4 or VMP4 , V2 AC2/HL
or 41MH ; V3 and V4 PP5/400 or D0.24.

ing direct into the output valve ; both
valves will, of course, be chosen for their
suitability to carry out the work allotted
to them.

This suggestion, however desirable, may
often be impracticable, and some sort of
compromise has to be effected, and means
must be found to make a single valve
perform both functions in a reasonably
satisfactory manner. A valve should be
chosen having a moderate impedance, say
about 15,000 ohms, and arrangements
should be made so that the anode voltage
applied is the maximum available when
working on gramophone record reproduc-
tion, although it may be necessary to
reduce it to the conventional 60-90 on
radio. This can very easily be achieved
by having a suitable dropping resistance
in the anode circuit, which can be shorted
either by a switch or by the use of a single
circuit -make jack to receive the pick-up
plug instead of the usual single circuit jack
without the additional limb.

Finally, when working on the gramo-
phone side do not adhere too closely to the
grid bias recommended by the makers in
this particular instance, as in some cases
the valve recommended may refer to
the valve when used as an H.F.
amplifier.
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PRACTICAL LETTERS' fROM
'READERS

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

for publication).

Five -valve Superhet Wanted
Sm,-Superheterodynes are becoming

very popular with the manufacturers, and
I believe they have come to stay. I appre-
ciated the article by Frank Preston in
PRACTICAL WIRELESS, June 23rd, 1934,
entitled " Some Superhet Pointers."

Personally speaking, I want to see more
articles about superhets, and what I would
like to see more than anything else is a
good five -valve superhet for the home -
constructor, with either class B or pentode
output A.V.C. and single -knob tuning.
Can we look forward to such a set in the
very near future 1-W. R. GIRVAN (Mona-
ghan, I.F.S.).

[ We have Mr. Girtun's suggestion under
consideration and hope to publish in due
course particulars of a set on the lines of
that mentioned above.-ED.]

A South African Reader's Thanks
Sgt,-I have received my copy of

" Everyman's Wireless Book," for which
many thanks. It certainly is a very
instructive and helpful book, and has
helped me considerably in clearing up
many of the " snags ' connected with
wireless. I have taken PRACTICAL WmE-
LEss since July last, but this is the first
gift offer I have taken advantage of, and
I must congratulate
of so helpful a book.-J. E. KAY (East
London, South Africa).

Steam -Roller Radio
SIR,-Yet again Dr. Hackenoff speaks !

As he has already stated, certain secret
seeds were sown-planted among men at
the Institution-some time ago, in hope
that " wireless for steam -rollers " might
crop -up and stay up-and now, we gather,
from Hack's own hamper here, that all his
hush-hush husbandry-cum-careful culti-
vation-has frothed fruit enough to crown
him " High Hat in the Canned -Goods
Game ! " Some will say : " Hack's a hop -
head, and this is the aftermath of a session
with the Pipe." Others will tell you it's
all a trick, done with concealed wires-but
we ourselves would rather say : " Well,
Hack's at the Inst.', ain't it "

" I got this idea," he tells, rather than
informs us, " from watching a steam-
roller climb the mast at Rugby, and from
playing Old Man River' on my Radio-
Chaffcutter ' with a set of magnetic hay-
forks." And, strangely enough, we find
ourselves believing him ! " Don't erect
any new sets or statues in my honour until
you've destroyed the others," he adds, with
the same delightful touch that put him
where he is to -day. " And be sure to tell
the kiddies their old Uncle Gas. will be
playing his Lattice-Lezzoletto '-with the
Lynchem Rope Quartet-as per usual,
despite the time taken up by gloating over
his latest lawless lay -out.'

" Tum on, den," we say, in our Bowery -
Ghetto guttural. " Show dese guys dat

Steam -Roller Reddio ' is out of de Wood
at last ! Chute de woyks ! " And here's
what Hack. shot at us, folks-the " works "
with both barrels :-

Sm,-Realizing steam-rollonauts-de-
spite their disarming appearance-have,
when roused, a nasty habit of taking those
who upset them for a " ride "-which
either ends up at the top of a tree, in cus-
tody, or in the unfortunate victim being
" bumped off " and rolled-out-I knew my
promise of " Radio for Rollonauts " (June
22nd) would have to be made good or
else-well, even inventors like living
(although they're not really supposed to !).
Fearing the worst, I decided to do my best-
to give to steam-rollonauts the set of their
lives, and something they really wanted.
After luring two of the dusky dare -devils
to the Institution, and observing their
reactions to certain treatment, I soon dis-
covered the style of set they were set -on,
and sent for my constructors.

Receiving certain whispered instructions
from myself, and being handed certain
mysterious crates, cartons, crockery and
sundry divers equipment, those gallant and
eager young yeomen-" The Constructors "
-were each given a puff at my mighty
" Inspirator " and locked away-in our
" D.X-perimental Pent -house "-with my
thoughts and theirs for the best. . . .
Whatever really happened inside, I know
not-but, as a result of what must have
happened, the apparatus was wired and
waiting when I lifted the latch of the pent-
house door. (Washed-out though they
were, the boys were able to exclaim :
" There tish, Doc.-we done it on Shell ! ").
And so-almost overnight-was borh

CUT THIS OUT EACH WEEK

If3Y4MEM

-THAT the latest valve has no less than five
separate grids in addition to an anode, cathode

t and heaters.
I -THAT some novel cabinet designs will be

seen at the forthcoming radio exhibition.
1 -THAT a valve will also be seen in which

two separate valves are included in a single glass
bulb -the two sections comprising an H.F.
pentode and a triode.
-THAT a severe shock can often be obtained
simply by touching a control knob on a mains -
operated receiver, due to the grub screw
projecting from the control knob.
-THAT a dab of sealing wax or Chatterton's
Compound will prevent the above trouble.
-THAT if an A.C. mains receiver is connected
to a D.C. mains supply it will probably be
damaged owing to the mains transformer burn-

' ing out.
1 -THAT care should be exercised when chess-

ing a " block " condenser for use in a re-
f ceiver employing a metal rectifier in a voltage
t doubler circuit.

The Editor will 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 be
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. Newne8, 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 de:scribed in our columns is not the subject
of letters patent.
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" Steam -Roller Radio "-our greatest ges-
ture ; our sfiper-salute-our superb salaam
to safety-to pre -Victorian uniformity !
With rollonauts appeased, my cup was full ;
my fade, red. . . .

The wonderful apparatus was designed
by our own draughtsman, Dr. Hooey (who
is, alas ! only a poor man). From his
daringly -drawn draughtwork-on the
"Hooey 1500 -line system- any owner of a
PRACTICAL WIRELESS " Discovisor " (or my
own " Televisitor ") will be able to con-
struct a similar apparatus for himself ; but,
for those who have not this apparatus
handy, I will give an old man's description :

In the top left-hand corner of the set is a
sturdily -built Malster-Hopwood " Storage-
ginerator "-Maltese -cross model, roller -
top fixing ; from this to the set runs the
X main lead. In the centre of the set
is the input socket and hold-up ; middle,
ciderial time and gravity -indicators ; top,
co -crystal combinator-with getutite-hilite
rare earths, and the cuddlesome Barmann-
Pullem controls ; right, high -frequency
" quencher" coils, output platform and
canning apparatus.

But, as Dr. Hooey has now consented to
take all the credit, and draw all the neces-
sary plans, I think it only right to add his
words : " Allt der kredit mit this give
me-' Dampf-pollen Rundfunk' ist wunder-
bar !" . . . (More later.)-DR. GASPARD
HACHENOFF (Institution for Eccentrical
Engineers, Univ. of Timbuctu).

R 10 CLUBS
AND SOCIETIES

Club Reports shouid not exceed 200 words to length
and should be received First Post each Monaam
moraine for publication in the following week's issue.

SLADE RADIO
" Electrical ignition equipment " was the title of a

lantern lecture given by Mr. J. It. Miller at a recent
meeting of this society. Commencing with a slide
showing the ignition system in use at the beginning
of the century, a brief description was given of the
progress which has been made up to the present time.
Full details were then given of the systems now in use,
and special details given of coils, flux density, con-
densers, magnetic fields and special magnets of various
materials. Slides were also shown depicting the
winding of condensers, testing of magdynos, and high
tension testing of mouldiugs.

A demonstration was given with a specially con-
structed running board with a complete ignition
system, and the effect of various engine speeds was
shown. The lecture proved one of considerable
interest, and at the conclusion a large number of
questions were raised.-Hon. Sec., 110, Hillaries Road,
Gravelly Hill, Birmingham.

SHORT-WAVE CLUB FOR PLYMOUTH
It is proposed to form a chapter of the International

Short -Wave Club in Plymouth, and readers of PRAC-
TICAL WIRELESS who are interested in short-wave
work are invited to write to Mr. F. Ward, 37, Embank-
ment Road, Plymouth, for further particulars.

INTERNATIONAL SHORT-WAVE CLUB (LONDON)
There was a very large attendance at the meeting

of the London Chapter, held on Friday, July 20th,
which indicates the increasing interest in short-wave
reception. At this meeting a member, who is an
authority on short-wave propagation, gave an illus-
trated lecture on frequency changers, and described
and demonstrated a new A.C. short-wave superhet
which members agreed to be one of the most efficient
receivers ever demonstrated at the Chapter. Full
details of this receiver will be sent to anyone enclosing
return postage. At the meeting of this Chapter
held on Friday, July 27th, Mr. G. Hayes, one of the
Chapter's technical advisers, described and demon-
strated an autodyne short-wave convertor of his
own design and construction. This convertor,
which is operated from A.C. mains, was used in
front of a Ferranti superhet, Gloria model. It had
several special features, and very good reception
was obtained from W2XAD,' 19.56 metres,
W8XK, 19.72 metres, and W8XK, 25.27 metres.
Membership of the club costs 4s. 6d. per year,
which includes a handy little monthly magazine,
the official organ of the society. ---A. E. Bear,,
Secretary, 70, 'Elk' Mary's Place, Rotherhithe,
London, S.E.16.
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! REVIEWS. OF THE
LATEST RECORDS

ON Til
AMONGST the August Deoca releases

an excellent standard has been
attained. The following selected

'records in the Polydor and Brunswick
category should certainly be heard.

Decca
It is a long time since we heard a record

from Greta Keller, the charming Viennese
singer, who made so many friends, with
her broadcasts from the B.B.C. a few
years ago-apart from her records. In
" Easy come, Easy go," and " Don't let
It Happen Again " (F5078) she gives us
her best. Since then she has been in
America, sometimes singing and broad-
casting alone, and sometimes with that
well-known pair, Ross and Sargent. (In
private life she is Mrs. Joe Sargent.)
 The issue of this new record is, therefore,

of especial interest since Greta Keller will
be paying us a flying visit in September,
when she will be heard once more from the
B.B.C.

The recording was done, of course,
in the Brunswick Studios in New York.

A Successor to De Groot
The Alfredo Campoli Grand Orchestra

'(K734) : " Operantics," and (F5075) :
," Evergreen " Selection. I wonder if
everyone fully realizes the amazing
versatility of Campoli. The above orchestra
is his fifth recording unit selling on records
to -day. Campoli as a violinist ; his Salon
'Orchestra ; his Novelty Orchestra ; his
:Trio ; and now his Grand Orchestra. With
these activities he combines regular broad-
casting, concerts? cinema stage appear-
ances on the big circuits, and accompanying
work on recording sessions.

For a long time now he has been
acclaimed as the worthy successor to De
Groot. His two records issued this month
are particularly interesting for their
arrangements and orchestrations. I think
that the " Evergreen " Selection will be
found especially acceptable.

Billy Reid and his London Piano -
Accordion Band (F5116) : " Madonna
Mine " and " Grinzing " (In Grinzing
back with you).

Billy Reid's Accordion Band have a long'
time been one of the big sellers on records.

You will be 'invited to listen to many
recorded versions of " Madonna Mine,"
but I venture to think that Billy Reid's per-
formance on Decca F5116 is one of the
finest that will ,come into your possession.

Oskar Joost Dance Orchestra (F5091) :
" Souvenir Tango " and " Talk to Me of
Love, Mariu." The above name will be
new to you-for a short time. It is a
German orchestra, newly formed, and it
already ranks as " The Jack Hylton Dance
Band of Germany." No vocal refrains will
appear on any of these records, and they
will be individual in that the Continental

By
T. ()near=

style predominates, as the American and
English styles predominate in American
and English recordings. In Germany they
are a phenomenal success, and their
records in England will appear exclusively
on Deem.

Don Barreto and his Cuban Orchestra
(F5084) " Jungle Drums." I have
written many times of this beautiful
Cuban Orchestra now playing in Paris.
Their playing is to me a joy, and I per-
sonally am delighted to find a new record
from them in the August List.

Roy Fox and his Band (F5081) : " Over
My Shoulder." The first thing that always
strikes me about anything Roy Fox does is
his efficiency. Even the smallest detail is
handled with meticulous care.

I was present at the recording of the above,
and I was much struck by the care Fox took,
and the experiments he made in order to
get a true balance and a vitality of per-
formance. He appears to be trying to get
every ounce of personality into his records,
and he has been specially rewarded in his
version of " Over My Shoulder."

Brunswick
Connie Boswell (01816) : " All I Do is

Dream of You." What a perfect artist
Connie Boswell is ! She always manages
to find a different interpretation to a song,
after hearing which others sound, com-
monplace. At least, that is how I feel.
Whenever a new " hit " is born I at once
make enquiries as to whether Connie Bos-
well is going to record it. One only has to
look through a Brunswick catalogue to find
such classics as " Time on My Hands,"
" I Cover the Waterfront," It's the
Talk of the Town," " Dinner at Eight,"
" Emperor Jones," " Where, I Wonder
Where," etc., etc., to find that her recording
of these numbers is superb. They stand
alone. She is, to me, the perfect " Blues "
singer-an expression I don't care for,
but it seems to be the accepted term.

Again she has surpassed herself in "All I
do is Dream of You," although I do not,
frankly, care for the other side, " Little
Man, You've Had a Busy Day." I under-
stand, however, that such touches are
popular in America.

But in spite of this first fall from grace,
the other side more than makes amends
for it. Please hear it.

A Calloway Concatenation
Cab Calloway and his Orchestra (01792) :

" Sweet Georgia Brown." Another record
for the hot fans, played in characteristic
Calloway style.

Casa Loma Orchestra (01793) : " Love
Me." " Love Me " is a sweet number
written by that prolific writer, Victor
Young, who is, incidentally, the musical
director of Brunswick Company. The
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Casa Loma Orchestra, apart from the
beauty of its playing, is quickly identified
by the vocal refrains of Kenny Sargent,
who is rather like Jack Teagarden in style.
They both have that " sleepy " style of the
negro singers, _which is ideally suited to
vocal refrains. The band is acknowledged
to be one of the greatest in the world,
and is composed of ex -college boys, work-
ing on a co-operative basis. They are, at
the moment, playing at Glen Island Casino,
on. Long Island, one of the smartest
country clubs for the rich New Yorkers.

Decca-Polydor
The Decca-Polydor List does not contain

anything that is particularly exciting for
the thoroughly initiated music -lover. A
popular list has been drawn up in order to
attempt to cater for those less experienced
in standard music-those who like good
music for entertainment rather than for
intellectual exercise.

Erna Berger (Soprano) (P05100) : " My
Dear Marquis " and " I'll Play the Innocent
Country Maid." I would draw attention
to the exquisite record of Erna Berger of
two songs from the Johann Strauss opera,
" The Bat."

Alexander Brailowsky (Pianist)
(DE7029) : " Polonaise in A Flat Major,
Op. 53 " {Chopin). Brailowsky, one of the
greatest pianists of our time, has not
appeared lately in our lists, and his return
will be cordially welcomed. He plays the
very famous " Polonaise in A Flat Major."
This is also a record to which I venture
to draw your attention,

The Glorious " Fifth "
-Symphony, that is, by Beethoven.

It would be, I think, safe to wager that if
a hundred musically cultured folk were
told they could take only one piece to
the postulated desert island-this would
be chosen by the majority.

Now there is one factor which militates
against universal popularity of many of
the great symphonies and sonatas-one
which our more astute modern composers
would be wise to avoid whenever possible.
This factor is the unfortunate titling of
this or that symphony as No. 2 in A flat
Major (Opus 99). If oily this feast
prepared for us by Beethoven could have
been first given a title which envisaged
the " plot " behind the music (for Beethoven
drew his ideas from the most natural
and commonplace sources) we may safely
say that tens of thousands would revel
in, say, " Life," where " Symphony No. 5 in
C Minor" remains unheard. It should be
pointed out that it was written during an
ardent love affair, and we are told that a
commentator sees in it a portrait of the
composer and his fiancee. Hear it for
yourself and you will find that perhaps
you yourself are just as strongly drawn.
There are four records in this new recording
-Columbia D%516-519-and the very
beautiful interpretation is by the London
Philharmonic Orchestra under Weingartner.
I mentioned above the omnipresence of a
vital message in this symphony. What
is it ? This can be interpreted only by
the listener, but once a concept has been
formed, nothing will shake a  belief in
what will have become one of the eternal
verities to that listener. At any rate,
here is beauty of the rare, stirring, simple
kind, which everyone may dress as he-
chooses to his lasting spiritual benefit.
Hear, then, Beethoven's " Fifth," and
re -title it for yourself;
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SPECIAL NOTE
We wish to draw the reader's attention to the
fact that the Queries Service is intended only I
for the solution of problems * or difficulties
arising from the construction of receivers I
described in our pages; from articles appearing
in our pages, or on general wireless matters.
We reget that we cannot, for obvious reasons- i

I
(I) Supply circuit diagrams of complete

multi -valve receivers..

!

(2) Suggest alterations or modifications of i
receivers described in our contem- i
poraries.

(3) Suggest alterations or modifications to
c 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 i
and address of the sender.

LO,M101=104111110111.=10111.0.4114=10041111.141Mr1111.1=1.111

Voltage Dropping Resistances
" I have built a three -valve set using

2 -volt valves and wish to operate this from
a D.C. eliminator giving 60-80 for screen ;
60 volts for detector and 120-150 volts at
19 mA. I should be obliged if you could let
me know what type and value of resistances
I should have to use to give me the correct
H.T. at the anodes of the valves, and whether
the resistances could be incorporated in the
set to act as decoupling resistances at the
same time."-A. H. B. (Coatbridge).

Theoretically there should be no necessity
to use voltage dropping resistances with
this combination, as the outputs from the
various terminals will suit the receiver.
Thus the 60-80 tapping should be joined to
the screening grid, the 60 -volt to the
detector anode, and the 120-150 volt
tapping to the anodes of the H.F. and
output valves. In the 'event, however, of
any instability arising and decoupling
being necessary, a value of 5,000 ohms for
the H.F. anode should be found quite
satisfactory, and it may be found better to
use a 50,000 -ohm resistance in the anode
circuit of the detector valve and join this
to the maximum tapping instead of to the
60 -volt tapping. The customary fixed
condensers must also be used in conjunction
with the resistances.

Increasing D.C. Mains Output
" I have a small battery set operated from

a D.C. mains eliminator. This gives -an
output of 120 volts, but I wish to use mains
valves, taking 15,2 to 200 volts. I have
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LET OUR TECHNICAL- STAFF SOLVE
YOUR PROBLEMS

iii ofa :.::: ialta°cfhertvoeerveryusquery
be

i The coupon on Page i

 -...............................................s

If a postal reply is
desired, at stamped ad-
dressed envelope mast
be enclosed. Every
q nary and drawing
which is sent mast bear
the name and address of the sender. Sena
your queries to the Editor, PRACTICAL
WIRELESS, Ceo. Newnes, Ltd., 8-11,
Southampton St.. Strand. London, W.C.2.

arranged for the heater supply, but am not
certain how to increase the H.T. output.
Could I connect an H.T. battery in series
with the eliminator to step up the H.T.
only ? "-R. F. G. (Staines).

The idea is quite workable, but as the
valves to be used are mains valves they
will presumably operate with 200 volts
H.T., and if your mains are higher than
this you only require a small resistance to
reduce the voltage to 200. You could then
use a simple smoothing circuit, and do
away with the eliminator. However, if
you wish to retain this, an 80 -volt battery
connected in series with the positive lead
to the eliminator will be quite satisfactory.

The A.C. Selectone
" Will you please tell me whether you

can supply me with a copy of Practical
Wireless ' dated April 29th, 1933, No. 32,
Vol. 2. I understand a wiring diagram was
given in that issue of a two-valver. Could
you also tell me whether arrangements were
made in that circuit for biasing the detector
valve when used for gramophone -record
reproduction."-L. G. R. (Rugby).

A copy of the back number in quest
may be obtained from our Back Numb
Department, price 4d. post free.
detector valve was so designed that when

NQUIRIES
by Our Technical Staff

switched over to gramophone reproduction
the necessary biasing resistance was in-
cluded in the cathode circuit. The output
valve of this receiver was a Mazda AC/P, the
output of which is rated at 650 milliwatts.

An All -Power Eliminator
" Please let me know whether you can

supply a plan for an eliminator which pro-
vides H.T., G.B., and L.F. I want to do
away with the batteries for good and plug
into the A.C. mains."-G. G. A. C. (South-
ampton).

In PRACTICAL WIRELESS NO. 5 we pub-
lished a detailed constructional article of
an all -power mains unit which should meet
your requirements. This did not provide
grid -bias voltages, as these are generally
obtained by inserting a suitable resistance
in the cathode of the valve which requires
negative bias. Various articles have been
published by us showing how to ascertain
the value of the required resistance, and
you should find no difficulty in con-
verting your receiver.

STENio
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Miscellaneous Advertisements
Advertisements are accepted for these
columns at the rate of 3d. per word
prepaid - minimum charge 3/. per
paragraph -and must reach this office
not later than Tuesday for the following
week's issue, Radio Components adver-
tised at below list price do not carry
manufacturers' guarantee. All communi-
cations should be addressed to the
Advertisement Manager, ," Practical Wire-
less," 8, Southampton Street, Strand,

London.

PREMIER SUPPLY STORES
Offer the Following Manufacturers' Surplus New
Goods at a Fraction of the Original Cost; all goods
guaranteed perfect, carriage paid over 5/-, under 5/ -
postage 6d. extra, I.F.S. and abroad, carriage extra.
Orders under 5/- cannot be sent C.O.D. PLEASE
SEND FOR ILLUSTRATED CATALOGUE POST
FREE.

TUPENDOUS Purchase of Set Manufacturers'S Stock. All -electric 3 Valve (8.0. Dot. Pen.) Set in
Walnut Cabinet with moving -coil speaker 200-250
volt 40-60 cycles. Chassis built. 200-2,000 metres
with 4 valves, i4/19/6.

SPECIAL Offer of P.M. and Energised M.G. Speakers.
Purchased from well-known gramophone co.

'TYPE 10971G. Oin. diameter, 115 ohm field,
1 120/200 m.a. with power output transformer.

Handles 4 watts, 17/6.
TYPE 10971C, Gin. diameter, 2,000 ohm field, 40/70

m.a., Pentode transformer. Handles 4 watts,
17/6.
'TYPE 10955F, 91n. diameter, 11,650 ohm field,

20/30 ma., auditorium type power transformer.
Handles 10 watts, 30/-.
"TYPE 10055H, gin. diameter, 115 ohm field, 350/400

m.a., auditorium type Pentode transformer.
Handles 10 watts, 30/-. A.C. Kit 20/-.

TYPE 4480, gin. diameter, permanent magnet.
Handles 4 watts. 7 ohms speech coil, 13/6.

Multi -ratio transformer, 4/6 extra.

PREMIER
SUPPLY STORES Announce the Pur-

chase of the Complete Stock of a World Famous
Continental Valve Manufacturer; all the following
standard mains types, fully guaranteed, 4/6 each,
If, ILL., L. power. High, Medium, Low magnifies- -
tion and Variable -Mu Screen Grid. Directly heated
Pentodes, 1 watt, 3 watt and 4 watt A.C. outputs.
250v. 60 milllamp, full wave rectifier.
-"THE Following Type, 5/6 each : 350 v. and 500 v.,

1 120 milliamp full wave rectifiers, 2} watt indirectly
heated of,,,utaio

PETO-SCOT
August 11th, 1934

Originators of Kits of Parts in 1919,
we supply ail your Radio Needs
CASH, C.O.D., or EAS !WAY.
Our Customers are invited to
tare ad antage of our FREE
Technic'.! Service or call for
Demonstration at our Showrooms
77, City Road, London, E.C.1,
or 62, High Holborn, London,
W.C.2.

IJ717.14 6)1f.A
10 *13 ll'i=1:4411
PETO-SCOTT
HAS IT FIRST... send to Peto-Scott
for the latest in Radio.
Everything new at

OLYMPIA for

s,,, rumen qu. t.wil. ....,.,-urn

H. W. HOLMES, 29, FOLEY STREET,

Great Portland Street, London, W.11,
'Phone: Museum 1414.

TESTING AND
TESTINGThere are degrees of accuracy.

Specify SIFAM Meters and be
certain of complete accuracy in your radio tests.

,MOVING COIL METERS. New dials
,make readings simple. Knife-edge
Epointers give greater accuracy. Media-

ism perfectly balanced and tested.
om 27/6.

AGNETIC CONTROLLED METERS.
commended by leading technicians for

reneral radio and charging purposes.
luaranteed accuracy. In moulded cases, 2in.
tverall, 21n. hole in panel. From 7,6.

SE METERS

ikuile-edge

pointers.

Find
scale

 divisions.
Acciusoy

guarantee.,

SIFAM ELECTRICAL
INSTRUMENT CO.,

LTD.,
York Works, Browning St.,
S.E.17. Tel. Rodney 3573

(Continueti from foot of column one)
riOLLARO Gramo. Unit consisting of A.C. motor.

200-250v. high quality pick-up and volume
control, 49/- ; withput volume control, 46/-.

EDISON Bell Double Spring Gramophone Motors,
complete with turn -table and all fittings, a

really sound job, 15/-.
SPECIAL Offer of Wire Wound Resistances, 4 watts,

any value up to 50,000 ohms, 1/-; 8 watts, any
value up to 15,000 ohms, 1/6 ; 15 watts, any value up
to 50,000 ohms, 2/- ; 25 watts, any value up to 50,000
ohms, 2/6.

WIRE Wound Potentiometers, 15,000 ohms, 1/0;
50,000 ohms, 2/- ; 500,000 Ohms, 3/. ; 1,000 ohms

wire -wound semi -variable resistances, carry 150m.a.,
rIENTRALAB Potentiometers, 50,000, meg. any

value, 2/-; 200 ohms' wire wound, 1/-.
POLAR Star, manufacturers' model, 3 -gang con -
1 deniers, fully screened, 7/0 ; with trimmers.
A MERICAN Triple Gang 0.0005 Condensers, with

P-1. trimmers, 4/11 ; Utility. Bakelite 2 -gang 0.0005
screened with uniknob trimmer, 3/6; Polar Bakelite
condensers, complete with knob, 0 00015, 0.00035,
0.0009, 0.0005, 1/-.
rRMOND Condensers, 0.0005 2 -gang semi -shielded, 2/6 ; brass vanes, with trimmers, 3/6. British
Radiophone 110 itc/s Intermediate, 3/-.

MAGNAVOX D.C. 152, 2.500 ohms, 17/6 D.C.154,
2,500 ohms, 12/6 ; D.C.152 magna, 2,500 ohms,

37/6, all complete with humbucking coils ; please
state whether power or Pentode required ; A.C.
conversion kit for above types, 10/-; Magnavox
P.M. 71n. cone, 18/6.

RELIABLE Canned Coils with Circuit, accurately
matched, dual range,  3/- per coil; ditto, iron -

cored, 3/6.
RELIABLE Intervalve Transformers, 2/-; multi
1A, ratio output transformers, 4/6.

HELLSENmf Electrolytic Condensers, 435
volts working, /3ergnditto,lio.

[)OLAR 2 -gang Uniknob Condenser with Trimmers'
1 and complete Slow motion Dial, 6/..

WESTERN ELECTRIC Condensers, 250v. working,
2 ref., 1/,

T.C.C. Electrolytic Condensers, 550v. working, 650v.
iak, 8 mf., 4/-; 4 mf. or 8 mf. 440v. working,

3/- ; 15 mf. 50v. working, 1/- , 25v. working, 25 mf.,
1/3 ; 6 mf. 50v. working anti 2 rat 100v. working, C.d.

PREMIER SUPPLY STORES
20-22, High St., Clapham, S.W.4. Telephone : Macaulay
2188. Nearest Station, Clapham North -Underground

WOBURN Radio's New Purchase:-

WESTERN ELECTRIC Microphones, super
sensitive, boxed, listed 21/-, 2/8 each, post free.

W.R.C. Eliminators, guaranteed 12 months, 150v.
30 MA, Three positive H.T. Tappings, D.C. 9/6,
A.C. 21/-, A.C. with trickle charger 32/6, Trickle
chargers (2-v., 4-v., 6-v., i amp.) 12/6. -Universal
A.C/D.C. 21/- (post 1/- extra). TRADE LIST now
ready. All orders over 5/ -err. free. Let us quote
for Kits, components, and valves.

WOBURN RADIO CO., 9, Sandland Street, W.C.1
Holborn 7289.

PEARL & PEARL
190, Bishopsgate, London, E.C.2. All the following
bargains guaranteed new goods. Cash or C.O.D.
Carriage Paid.
SOVEREIGN Iron Cored Coils, with circuits, 2/11

each.
f GRANIC Pentode tapped Choke, provides tappings
t from 1-1 to 6-1. List 7/6 ; our price 3/11.

TRIOTRON 4 -pole balanced armature speaker
units, type " B " ; sensitive, beautiful tone;

list 2216, our 'price 6/11.

200
MARCONIPHONE 2 -Valve Receivers with

Speaker and Marconi valves, in handsome oak
cabinet. 28/11 Carriage Forward.
All Mail Orders Direct to PEARL & PEARL, 190,
Bishopsgate, London, E.C.2. Tele : Bishopsgate 1212.

VAUXHALL.
-Magnavox Permanent Magnet

Loudspeakers, universal, suitable for Class B
power of pentode ; 51in. cone, 15/6 ; 7in. cone, 17/6 ;
101n. cone, 23/-. Energised 2,500 or 6,500, 10in.
cone, 22/- ; 7in. cone, 15/3. All new with humbucking
coils.

VAUXHALL.-Radiophone Radlopalts, Band-pass
or R.F. superhet., with Lucerne wavelength

station -named scales, medium and long, complete,32/6.
VAUXHALL. -Radiophone I.F. transformers,

with terminals, 6/-. Radiophone volume controls,
with switch, 3/6.

AUXHALL.-Coils, set of three on base with
switch, 16/6. Three -gang condensers, with

covers-superhet 14/6, ordinary type 12/6. Disc
drives, complete, 4/9.

VAUXHALL. - Pick-ups, 8/-12. Write for
quotation. .State make. H.T.H. Collard Motors,

32/6. Gramophone switches, 3/6.
VAUXHALL. -Valve -holders, chassis type, 5 -pin

W.B., Clix 7 -pin, 7d, ; resistors, Dubilier,
1 watt. 7d. , fixed condensers, T.C.C., 0.002, 8d. ;
Ormond, 0.001, 7d. ; 0.01, 1/..,

CASH with Order, post paid over 2/6, or c.o.d. ;
all goods unused manufacturers' surplus;

guaranteed perfect. Lists free.
VAUXHALL UTILITIES, 163a, Strand, W.C.2.

'Phone : Temple Bar 9338 (Facing Bush House,
over Dennys.)
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SOUTHERN RADIO'S Bargains.-Manufacturer's
guaranteed surplus.

VARIABLE Condensers.-Lotus. All 0.0005. Com-
V with dials, escutcheons, knobs. Fully

screened with trimmers. 3 -gang, 12/6 ; 2 -gang, 8/6 ;
single. 4/9. (List 9/6.) Hydra block condenser, 16 rad.
(2X 2x 8x 2x 1 x 1), 1,000v. D.C., 7/-. Dubilier 4 nifd.
(2X 1 x 1), 1.000v. D.C., 2/9 ; Utility Midget 2 -gang,
variable condensers, 0.0005, with concentric trimmers,
3/5.
SPEAKERS.-Blue Spot permanent magnet, uni-

versal transformer for power, super power,
pentode and Class B, 23/- (list 39/6); Celestion
Soundex permanent magnet, 15/- (list 27/6).
BLUE Spot, genuine 100U, inductor speaker on

chassis ; 13/6 (list 30/6).

IGRANIC Coils, set of four (1 osc., 2 I.F. with pig-
tails, 1 I.F. plain), 1.2/6 (list 50/-).

TORANIC Band Pass, 3 Coils Unit iron-eored,
1 screened on base, with switch; 14/- (list 33/-).

L1SSEN Super -het. 3 Coils Unit, screened, gariiret1
on base with wave -change and filament switchc,

type 1,315181 for battery or mains, 12/6 (list 30/-).
VARLEY Constant Square Peak Coils, with all

accessoriei, new, boxed ; IIP5 ; 2/4 each
(list 15/-).
wARLEY H.F. Inter -valve Coils, BP6, 2/3 (list,
V 8/(5).

VALVE Class B Superhet, Chassis by Plessy,
5 wired ready for use, with 5 Mallard valves, new,
in sealed cartons, £3/17/6; (list £12/12) ; valves
alone are priced £3.

EKCO A.C. Eliminators, each new and boxed in
original sealed cartons, type K25, with trickle

charger, 25 milhamp.s., 30/6 (list £5/7/6) ; type A.C.2.5,
33/6 (list 13/17/6) ; type K.12 with trickle charger,
37/- (list £3/17/(1) ; Ekco trickle chargers, type T.C.I.,
for 2-4 and 6 -volt accumulators, 20/- (list 42/-).
LISSEN Base Revolving Turntables, 1/6 (list 5/-).

SPECIAL Offer of Lewcos Spaghetti Resistances, all
sizes, in original sealed boxes, 4/- per dozen,

assorted.
MAINS Transformers.-Full list of mains trans-

formers and chokes sent free; specials can
be supplied in 3 days ; transformers and chokes
guaranteed 12 months.

MISCELLANEOUS.-Rotorolun and Radiophone
volume controls, all values 3/- switch, 3/3 (list

1016); Westinghouse metal rectifiers, H.T. 6, 7, 8,
9/3 each ; Ferranti chokes, 20 henry 60 619 each.

ALL Goods Guaranteed and Sent Carriage Paid.

BRANCHES at 271-275, High Rd., Willesden Green,
N.W.10, and at 4(5, Lisle St., W.C.2. Please

send all post orders to 323, Euston Rd., N.W.1.
QOUTHERN RADIO, 323, Euston Rd., London,

N.W.1 (near Warren St. Tube). 'Phone .
Museum 6324.

MORE AMAZING BARGAINS BY OLYMPIA
RADIO LIMITED.

EKCO 1934 Model K.25 A.C. Eliminator. 25 m/a
Output. Variable S.G. Tapping, complete with

Trickle Charger, for 2, 4 or 6 volt Accumulator. List
Price I:5 7s. Our price 45/-.
OELESTION Souudex P.M. Moving Coil Loud-

speaker. List price 27/6. Our price 12/9.
CELESTION P.P.M/W. List price 45/-. Our

price 17/6.
RAMPIAN Nipper P.M. Loudspeakers. List

15_1 price 27/6. Our price 17/6.
GRAMPIAN P.M. Dual " Owl " Loudspeakers,

complete with Baffle. List price 55/-. Our
price 27/6.
A MPLION A.R.19 Horn Loudspeakers with Wooden

Flare. Original list price 105/-. Oar price
9/11. Ideal for Extension Loudspeaker.

REVO Horn Loudspeakers-Metal Flare. Original
list price 65/-. Our price 6/11. Suitable for

Extension Speaker.
UNIVERSE Picku and Tont-lam complete with

Volume ControlList price 22/6. Our price
12/11.
IGRANIC 2 Gang Condensers, complete with cover
1 (plain boxes). List price 12/6. Our price 6/9.
1IGRANIC 3 Gang Condensers. List price 17/6. Our

price 8/11.
WONDERMicrophones. List price 7/6 each. Our

price 4/9.
TIOTRON Class " B " Amplifier with Tone

Control but without Valves. List price 25/6.
Our price 10/6 each.

MILLGATE A.C. Trickle Charger, fitted with
Westinghouse Metal Rectifier, for 2, 4, or 6 volt.

List price 27/6. Our price 17/6.
WE also have a large number of amazing bargains

in BATTERY di A.C. RECEIVERS-Repos-
session and Decontrolled Models-Lists on application.
Also other numerous''' bargains in various lines ii
Components.

TERMS-Cash with Order, or C.O.D. All y;
Carriage Paid. Everything Guaranteed

Money refunded if not satisfactory. Please 14,titsi,
this paper when replying.

OLYMPIA RADIO LTD., Mail Order pitert,,,,,
49a, Shudehill, MANCHESTER:,

BRANCHES in all PrincioseTowns.

HIGHEST possible &Iowa/ice made on iced wir.4e's
sets or parts in exchange For any new loaf kit

or parts. Peto-Scott kits suppled. Good -bought
for cash.-R. Wigfield, Furlong Read., =erinliffliorpe,
Yorks.
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MAINS
POWER

If you are interested in running your
radio from the mains, be sure to visit the
Radio Show at Olympia-Stand 24.
This will be the home of HEAYBERD
the MAINS SPECIALISTS. There you
will be able to inspect the new range of
Heavy Duty Transformers, Portable
Battery Chargers, Amplifiers, Mains Units
and new mains apparatus of all description.
If you cannot come to Olympia, send your
name and address attaching this advertise-
ment and 3d. in
stamps, and we will
forward you a copy
of our NE1V 1935
Radio Handbook.
10, FINSBURY ST.,

LONDON, E.C.2.

: a1,t. 751618. MONARCH OF THE MAINS.

ELECTRADIX
Home Broadcasting

Microphones
55. 11. Home Mike for a ireless. A
complete solo Microphone for hand or
stand in fine Bakelite case, with back
terminals, trout metal grille. Finely

NO. I 5/6 finished. Only 5/6,,
PARTS FOR HOME CONSTRUCTORS. Microphone Carbon
Granules, in glass capsule, enough for four buttons. Grade No. 1,
8d.; No. 2. Medium, 1;-; No. 3. Fine, Le; Carbon, solid back,
blocks, 3d. Mouthpieces, curved or straight, 10d. Carbon diaphragm,
55 man., 45. Panel Brackets, pivoted, BI-. Reed Receiver Unit, for
mnplilier making, 3/-. Headphones, 2/9 pair.
For 1.000 other Hamming, send I stamp for New Illustrated
,*.le List ' N." State your renuirements.ELECTRADIX RADIOS,

218, UPPER THAMES STREET, E.C.4.
Telephone rent nil 4511

SEND TO FOYLES
FOR BOOKS!

New and second-hand hooks en Wirs:ess and all other
subjects. Over two million volumes in stock. Catalogues

free on mentioning your interests.
119-125, CHARING CROSS RD., LONDON, W.C.2.

Telephone : Gerrard 5660 (7 lines).

There are many GOOD valves but

NONE
SETTER

THAN soon
Post Free11ept141. Trade.Dept-W77

362 RADIO VALVE CO., LTD..
STONEHAM RD.. LONDON E.S.

0 H.T. THAT LASTS YEARS
" 14 months' going every day on a 3v. setand still kicks up 80v."-E. K., Reading. Installa Standard Wet Battery. Replenish at, long intervals-
that's all. All Standard Battery Spares. 120v. 2,500m.a. £2 complete. Carr. paid.-write Wet H.T.Battery Co.. 26, Lisle Street, London, W.C.2.

THE following unused Set Manufacturers' Surplus;
all goods guaranteed perfect ; Immediate delivery.

FERROCART coils, GI, 02, G3, or GI, G2, 08
with switch, 27/6. 010, (511, G12, G13, with

switch, 34/-. Colverdynes (Ferrocart), 7/6.
J)UBILIRR or Erie resistors, I watt type, 7d.,

2 watt type, 1/2, Marconi K 19 pick-ups, 22/6.
Radiophone IF transformers, 110KC or 117.5KC, 6/6.

WESTINGHOUSE rectifiers, HTS, 9/6, 11T9, HTIO,
LT4, LT5, 11/-. Regentone transfomiers for

HTS or IIT9 with 4v -4a LT winding, 7/6.
MAINS transformers, 350-0-350v., 60ma., 4-4a,

4v -2a, 12/6. Eliminators, outputs, 150v.
25ma, S.C. and detector. A.C. type with Westing-
house rectifier, 25/-. D.C. type. 12/6. Collard gramo-
bmne motors, 100-250v. A.C., 34/-.

111311.1ER dry electrolytic condensers, 8mf. or
4inf, 500v. working, 50v, 50 mf, 3/6.

ROTOROHM volume controls, with switch, 2/6.
BTH pick-up tone arms, 3/-.

A LL types of brand new American valves in stock,
.(-1. first -dais nukes, guaranteed. 247, 235, 551;-
89, 18, 19, 46, 59, 6A7, 15, 42, 41, 38, 39, 78, 75, 57,
58, 24, 44, 36, 43, 12/-. UX171A, UX109, 11X280,
1121245, UX226, U Y227, 8/-. 11X250, UX281,
11X210, 18/-.
DTH-RK speakers, 6v field, suitable for P.A. work,
Di 27/6. A.C. type with field rectifier, 12/7/6.

MAGNAVOX speakers, complete with hum -bucking
coils, output transformers, etc.. 152 (gin. cone),

22/6. 154 (7in. cone), 15/9. Rola F6 (7in. cone),
17/6, with all 2,500 or 6,500 ohm fields. Magnavox
PI1254, 18/-. Carriage paid, cash with order or C.O..D.

WARD, 2nd floor, 45, Farringdon Street, London,
E.C.4. Telephone, Holborn, 9703.

V,k111,EY Constant Square Peak Baud -Pass Coils,
type B.P. 5. Complete, all accessories and

instructions. New, boxed, 2/4. (List, 15/-.)
POLAR 3 -gang Star Minor Condenser, full screened,

trimmers, new, 7/-. (List, 18/9.)
EMUSSON 3-1 L.F. Transformers, new and guaran-

teed, 2/3. (List, 17/6.)
001.LARO Electric Gramo Motor A.C. 100-250v.

with pick-up and volume control. Auto Start
and Stop. Brand new. . List price, £4. Our price,
47/6 carr. paid. Bankrupt set maker's stock.
VOLUME Controls, 50,000 ohms, New, 1/3.

CELESTION Energised M.C. Speaker, 2.500 ohms.
Model D.C. 2054, with universal transformer.

List price, £21510. Our price, 12/6.
PIONEER RADIO MFG. CO., LTD., Coptic Street,

London, W.C.1. Museum 9607.
REPAIRS-REWINDING-OVERHAULS. NEW
I\ cones and centres fitted any make M/c chassis,
Me/s rewound. Mains transformers, etc. Receivers
converted D.C. to A.C. Write Repair Dept. C.

WEEDON P.L.R. Co., 80, Lonsdale Avenue,
London, E.6 (Grangewood 1837)

"
MELFO-RAD" for all Receivers, Kits, Com-

ponents, etc.-Lowest prices-Cash/C.0.1).
or H.P. Quotations and Lists Free.-Queen's Place,
Hove. (Trade Supplied.)

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.

YOUNG men trained for all branches of Wireless
Profession. Britain's leading College, situated

on sea -front. Boarders accepted. Training fee pay-
able after appointment. Prospectus free. The

WIRELESS COLLEGE, COLWYN RAY.
ELIMINATORS, 25 MA., D.C. 10/-, A.C. 21/-;

Transformers 3-1, 5-1, 1/9. British -made valves,
B.F., L.F., and Dect., 1/9. Power 2/-. 8.G. 5/-.
Carriage Paid Cash with Order.-Radio Electrical
Supplies, 237, Camberwell Road, London, S.E.5.

ACCORDEONS, Saxophones, Guitars. Send for
Free Catalogues. Easy Terms. Messy's,

18-20, Manchester Street, Liverpool.

FREE ADVICE BUREAU
COUPON

This coupon is avuilable until August 18th,
1934, and must be attached to all letters con-

taining queries.
PRACTICAL WIRELESS, 11/8/34.
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FREE
IF YOU'RE KEEN
ON PHOTOGRAPHY!

NO matter whether you use a cheap box -camera or a costly
Reflex ; whether you have your " snaps " developed and
printed by the local Chemist or do all the work

yourself . . . . you will be able to make better pictures and
cut down needless expenditure if you read "The Home
Photographer."
To prove our statement, we will send you a copy of this
beautifully produced sixpenny monthly entirely free of cost
and obligation, if you will use the form below. You will find
its many illustrations, articles and hints both helpful and inspir-
ing . . . will learn from it (as by no other means) how to
use your camera to the best advantage and how to reduce
waste and disappointment to a minimum. Worth it, don't
you think ? Then, write to -day !

It won't cost you a Penny!
CUT out the label alongside, as

indicated, and paste. it securely
on the front of an unstamped

post -card or other card suitable for
transmission under Post Office regu-,
lations. - Then write on the back 'of
the card your name and address .

in plain block _letters,' and put it in '11

the post. On receipt, we will
postage, and send you a iopy. of " The
Home Phyogreipher " postfree,,sp that 5
you may judge its merits for yourself. 0
If you like it (and we think you I'will!)
we hope you will order it regularly
from your Newsagent-but. you'll be

under no obligation.

--- - --CUT HERE ----
POSTAGE

WILL BE

PAID BY
GEO. NEWNES,

LIMITED.

BUSINESS REPLY LABEL
Licence No. 11568

The Publisher,'
HOME PHOTOGRi-THER;

(Om Netenes, Lid.)

8-11, Southampton Street, Strand,
Condon,

NO POSTAGE
STAMP

--NECESSARY
IF POSTED IN

CT. BRITAIN OR
NORTHERN

IRELAND.
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