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FROM THE NEWNES"
LIST OF WIRELESS
PUBLICATIONS

L
The Wireless
i _Constructors
} Encyclopaedia
by F. J. CAMM

(Editer of PRACTICAL WIRELE=x)
(3rd Edition) 5’- net by post 5/6

Wiseless terms and definitions stated and explained

i concise, clear langhiage by ane of the best-known

and mest popular designers- and. writers on the
practieal side of wireless construction.  Profusely .=
i[lustrated. “A~ veritable “treasury of wireless
knowledge. .

Fifty Tested Circuits
by F. J. CAMM

2’6 net by post 2/10

Medern: circuits of practically every type from
crystal to superhet. Diagrams. and instructions
for assembling and wiring. Details of components

‘“\\-S\le C;«:l:ly mducﬁr-‘l_iﬁllﬁ;; and netes on operation..
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“\&\\ FULL WIRING INSTRUCTIONS | E Wireless
FOR INCORPORATING A IB. S’[ep by Step

UNIVERSAL - LINACORE UNIT
by “DICTRON"

B $OUR SET. . . . . . .
(1oth Edition) 2’6 net by post 2/10

We are offering you—for only 3d. {4d. Post |

Free}—a large broadsheet ‘' Vivid Radio"”

containing three full-size blue-prints and full The fact that this little handbook has reached its

wiring instructions for incorporating a J.B. 10th edition is proof of its popularity . . . and
that, again; 18, convincing evidence of 1ts successful

bandling of the subject wath which it deals,

UNIVERSAL " LUINACORE" in your set.
Finding Foreign

Post the coupon today, and be sure of
getting your broadsheet before they are

Wireless~ Stations
by RALPH W. HALLOWS

cut of printi
3’6 net by post 3/10

Even in these days of standard sets with dials
fully marked, there are many enthusiasts, home-
constructors and so forth who like te do their own
station-Ainding. Here is a book that will help
them: to obtain the best possible results.

Send postcard for Full List of Wireless Publications.
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To Jacksen Brothers (London} Lid., %

72 St. Thomas’ Street, London, SE.1. s 2
Please send me uVivid Radio,”, | enclose 4d. in stamps to cover rom .all. Booksellers, etc., or by post.frem
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GEO. NEWNES LTD., 8-11,- Southampton
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The perfect uni-
formity of move-
ment in a well-
trained chorus is
not as easy to
achieveasit looks.
it calls for ex-
perience, endless practice
and endless patience. So it is with
T.M.C.-HYDRA condensers. Patient and careful
checking is carried out at every stage in their manu-
facture. Stringent tests are applied to ensure uniform
accuracy within the narrowest of limits. And so you
know that every o[ .M.C.-HYDRA condenser you buy
is absolutely reliable.

T.M.C.

BRITISH MADE

HYDRA

CONDENSERS

The special method of sealing T.M.C.-HYDRA condensers definitely
prevents the penetration of moisture and so preserves the high
electrical properties of the condensers. T.M.C.-HYDRA condensers
of ail types are sold by your radic dealer, but if you have any
difficulty in obtaining supplies, write to the Sole Distributors:

T.M.C.-HARWELL (SALES) LTD

Britannia House, 233 Shaftesbury Avenue

London, W.C.2. (A few doors from New Oxford Street)
Telephone : Temple Bar 0055 (3 lines)

Made by TELEPHONE MANUFACTURING Co.Ltd.
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THE WESTINGHOUSE BRAKE AND SAXBY SIGNAL CO.,
LTD.,
82 YORK ROAD, KING'S CROSS, LONDON, N.1.

Please send immediately a copy of the Al
Metal Way 1935" for which | enclose 3d. in stamps

NAME

ADDRESS
PLEASE WRITE IN BLOCK CAPITALS
PRA 22934
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A superb
de luxe RECEIVER |

incorporating EVERY
up-to-date development

The NEW

CoOSSOR

ALL-ELECTRIC
SUPERHET RECEIVER

Heére is truly de luxe radio—an up-to-the-minute all-electric
Superhet, designed and built on entirely new lines. With its
neon tuning, its full A.V.C. and its many other features it
brings you, with ease, real entertainment from the station of
your choice, unmarred by other powerful transmissions.

De luxe in appearance as well as performance—at its modest

., price it sets a standard of value hitherto impossible in the
world of radio.

~

[
SPECIFICATION :
Cossor All-Electric Super-het Model 535 as illustrated. com-
plere with five Cossor Valves. viz.. Pentagnd vaquenc'
Changer, H F. Screened Pentode, Tntemmediate Frequency
Amplifier. Double Diode Second Detector, High -Slope
Power Pentode Output and  Heavy Duty  Full- Wave
Rectifier. Delayed AVC lllumlnared Full-Vision Scale
with travel pointer, calibrated in wave-lengths, Four- Way
combined On/Of, Wavechange snd Gramophone Pick:Up
Switch, Single Knob Tuning with Neon Indicator, Volume
Conttol with special scale, and Tone Control. Mains
Energised Moving Coil l.nudspc:kcr of the latest type, Mag-
nificently finished cabinet of modern design. 20* high. 16° wide,
and 101" deep. Complete with plug and sockets fot
gramophone pick-up. and for

extension loudspeaker, For = -

A.C. Mains only 200/250 volts

(adjustabie) 40/100 cycles.

Hire Purchase Terms. 40f- de- gk N
posit and 12 monthly payments

of z0-.
Prices do not apply in LF.S. 1

'CONTROLS FOR TONE AND

With
NEON TUNING INDICATOR
FULL DELAYED A.V.C.

and
PENTAGRID FREQUENCY
CHA‘NGEROENERGISED MOVING
COIL LOUD SPEAKER ¢ MANUAL

VOLUME e FIVE VALVES
{INC. RECT.) ¢ HANDSOME
CABINET WORK

KINGS OF THE AIR==

ST R AN it

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

Please send me, free of charge, 1 copy of Folder L120. which ‘gives full-details of
the new Cossor Supetheterodyne Reccivet Model 535.

[NGE [ e "y — e Y

Address N

@.5364
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BUILDING THE ALL-PENTODE THREE——See
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ROUND #4e WORLD of WIRELESS

Greetings

MANY thanks to the many readers who
have sent messages of goodwill in

_connection with our second birthday—

and the completion of Vol. IV.

¢ Newnes’ Television and Short-
Wave Handbook

E latest addition to our series of

. presentation volumes, ‘‘ NEWNES’

TELEVISION© AND SHORT-WAVE

HANDBOOK,” is available to all regular -

readers who comply with the simple con-
ditions given on pages 24 and 25. of
this week’s 1ssue
once.

Microphonicity
E observe in a contemporary a new
word—microphonicity ! Ugh ! ! After
this we may expect telephonicity, tele-

graphicity,metaphysicity, telescopicity, and |

microscopicity. Personally, we prefer
the correct dictionary word—microphony !

Index to Vol. IV Now Ready
HOSE readers who are having their
copies of Vol. IV bound (Nos. 79-104,
comprising issues dated March 24th, 1934,
to September 15th, 1934) may have copies
of the title page and index for 3d., or by
post 4d. It is now ready. Binding cases,
complete with title page and index, cost
2s. 9d.

At the Blue Moon
‘8 NCE in a Blue Moon,” described as
‘A romantic play with musie,”
will be heard by London and Midland
Regional listeners on September 25th.
Francis Durbridge is the author of the
*“ book,” and music and lyrics are by Jack
Hill. The scene is the Blue Moon Caté, and
the cast includes artists well-known to
broadcasting : Gladys Joiner, Alma Vane,
Wortley Allen, Dorothy Summers, Hugh
Morton and many others. Martyn C.
Webster will be the producer.

The Harmony Boys
HE Harmony Boys will be heéard again
on September 27th in a programme
with the Govan Burgh Band, conducted
by Gregor J. Grant, and Jackson Dodds

Reserve your copy. at.

(entertainer). The Harmony Boys—a com-
bination which orlgmated in one of the
many ex-service men’s clubs which sprang
into existence in the years immediately
after the War—first broadcast ten years
ago, and in the interval have become
widely known in Scotland.

From Sadler’s Wells
prologie and Act 1 of Rimsky-
Korsakov’s opera, “The Snow
Maiden,” will be relayed from Sadler’s Wells
Theatre in the National programme on

1 September 25th, which is the opening night
‘of the season.

The scene of the prologue is the edge of

. OUR SECOND "~ |
BIRTHDAY !

; Turnto pages 24 and 25 and read
about our latest Presentation

Book offer. A copy of

NEWNES' TELEVISION
AND SHORT-WAVE
HANDBOOK

4 is available for every regular
i reader. Reserve yours now!

the forest near the Red Mountain of Yarilo
at the end of winter, and that of Act I
is the village of the Berendeys in spring.
The cast includes John Greenwood, Betsy
de la Porte, Roderick Lloyd, Olive Dyer,
Powell Lloyd, Susan Turner, Edith Coates,
Ruth Naylor, and Sumner Austin. The
conductor will be Lawrence Collingwood.
Clive Carey will be the producer, and the
chorus master will be Geoffrey Corbett.

‘Bristol’s Radio Exhibition

E Bristol and West of England Radio
and Home Entertainments Exhibition,

organized by the Bristol Evening World,-

will be held in the Colston Hall, Bristol.
from September 24th to 29th. A relay of
variety will be taken for West Regional
listeners on the opening day, when Tom
Webster, the sporting cartoonist, will
introduce the artists. Included in the

programme will be Ronald Hill, Bertha
Willmott, Tom Burke, and Freddie Wﬂham
son and lua Dance Band. A concert will
be relayed on Wednesday, September 26th.
The artists will be Esmé Dunning-Moore,
Ridgway and Partner, and the Lockier
Grosvenor Sextet.

S O S Analysis
URING the second quarter of 1934,
149 SO S and policc messages were
broadcast Nationally and twenty-eight from

. provincial stations.

In the case of those given Nationally,

1 107 were in respect of illness, seventy-one of

which were successful, thirty-three un-’
successful, and three unknown. The per-
centages were 66.36, 30.84, and 2.8 re-
spectively. Forty messages called for wit-
nesses of accidents, twenty-three, or 57.5
per cent., of which were successful, and
seventeen, or 42.5 per cent., unsuccessful.
Two were special or crime messages, neither
of which met with success.

Of twenty-eight broadcasts from pro-
vincial stations, twelve were in respect of
illness, four, or 33.33 per cent., being suc-
cessful, and eight, or 66.67 per cent., unsuc-
cessful. For witnesses of accidents there
were ten messages, half of which were
successful. Six crime or special messages
were broadcast, three being successful.

A Choral Event

N September 23rd, the Wisbech Male
Vmce Choir, thnce winners of “ the
open’’ at the Norwich Festival, and
holders for two years of the South Midland
Championship Cup, have their first Regional
broadcast from the Midland station. They
have sung at Broadecasting House for the
National programme, and _still recall a
hectic afternoon in May, 1932, when they
made two singing films in London, recorded
and broadecast. Mr. F. Ingram, who
founded the Choir eight years ago, is the
conductor. There are over forty members,
several of whom have to travel fron: March
to Wisbech for rchearsals’
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ROUND the WORLD of WIRELESS (Continued)

America’s Cup
HE first race in the series for the
America’s Cup took place on Septem-
ber 15th. To secure the trophy one of the
competing yachts must win four races, and
consequently the deciding race cannot “take
place before September 19th. It is more
probable, however, that the issue will not
be reached until perhaps September 22nd,
or even a later date should postponements
occur on account of
bad weather.

On the evening
on which the de-
ciding race is com-
pleted a special
programme entitled
“Endeavour’s
Challenge for the
America’s Cup’’
will be broadcast
on the National
Wavelength at,
approximately,
1115 pm. This
will be an experi-
ment in news
presentation, and
will include a brief
history of the Cup
and the competing
yachts. It will also
give incidents in
Endeavour's short
career. Itis hoped
to conclude this
composite pro-
gramme with a
relay from Americd.
The programme
will be devised and
produced by Gerald
A. Cock.

Cornish Harvest Customs
. K. HAMILTON JENKIN will give
a talk for West Regional listeners on
Friday, September 28th, on Cornish har-
vest customs. In this talk Mr. Hamilton
Jenkin will describe the ceremony associated
with the cutting of the last few handfuls of
standing corn in the harvest field, which was
known as ‘ crying the neck ”’: it is only
within the last thirty or forty years that the
custom of erying the neck has ceased to be
observed in the Duchy. A. K. Hamilton
Jenkin is an acknowledged authority on the
old customsofthe Duchy,and has donemuch,
not only in his talks, but also in his writings,
to shed light on many ancient rites and
ceremonies of which the truth was obscured
or misunderstood. Of course, his reassuring
must be accepted merely as opinions.

Midland "Auto Club
N June, Whitney Straight made a new
record for the Shelsley Walsh Hill
Climb, recognized as the British event for
the Hill Climbing Championship of Europe.
He did the thousand-yard eclimb, which
includes two sharp corners, in forty seconds.
Whether this will stand for two years, as
Hans Von Stuck’s old record did, remains
to be seen. The opportunity for beating it
will occur on September 29th, when the
Midland Automobile Club have organized
the autumn open event. Major V. Brook
will, as usual, give the running com-
mentaries for listeners. The outside broad-
cast hut, van and lines arrangement follow
the plan which has worked smoothly and

INTERESTING and TOPICAL
PARAGRAPHS

o §
IS

successfully at previous meetings on this
famous Worcestershire hill.

¢ Gaelic To-day ”

ON September 28th Sheriff McMaster
Campbell will give a talk for the

A PICK-UP RESPONSE TESTER

. B - LT ' -
Visitors to the Radio Exhibition were very interested in the H.M.V. tester shown above.
The response curve is shown on the screen whilst the pick-up is working.

scopic edge to the turntable.

SOIVE THIS?

PROBLEM No. 105. f

Miller found a nnmber of wireless com-
ponents on sale at a junk store, and purchased
a three-gang condenser of the superhet. type,
i together with a pair of L.F. transformers and a
: set of three superhet. coils. He connected
+ these together, following the Premier Super-
het. Circuit which was recently published in
these pages, but when tested out he found that
although he could receive the local stations at
very good strength, it was jmpossible to hear
any others. He carefully adjusted the trimming
eontrols on the gang condenser, as well as the
trimmers on the I.F. transformers, and found
that when adjusted to various points different
stations could only be heard when the trimmers
were adjusted. Why was this ? Three books
will be awarded for the first three correct solu-
tions opened. Address your envelopes to The
Editor, PRACTICAL WIRELESS, (ieo. Newnes,
Ltd., 8- 11, Southampton Street Strand, i
London, W.C.2. Envelopes must be marked
Problem No. 105, and must be posted to reach
here not later than the first post Monday,
‘October 1st, 1034.

Solution to Problem No. 104.

Martin had so chosen the value of coupling condenser
that it had a resonant frequency low down in the
audio range. If he had tried condensers of different
value he would have fonnd that reproduction was
satisfactory.

The following three readers sucecssfully solved
Problem No. 103 and books have accordingly been
forwarded to them: Benjamin Bernstein, 25, Win-
chester Street, Bethnal Green, ¥.2; F. W, Cooper,
74, Peel Street, Birmingham 18; J. N. Avery, 73,
Barmston Street, Huli.

| Scottish Regional on “ Gaelic To-day, and
the Mod,” preceding the relay from the
concludmg concert of the National Mod
being held at Oban. This festival of Gaelic
is of great importance to the Highlands of
Scotland and so great is the interest shown
in it that folk gather from all parts of the
British Isles and sometimes even from
abroad. The relay is from the concludmg
concert, at which the prize winners will
appear.
Salonika
Reunion
E Salonika
Reunion
Association Service,
conducted by the
Rev.H.G.Marshall,
Assistant Chaplain-
General, Eastern
Command, will be
relayed to National
programme lis-
teners on Septem-
ber 30th, from the
Horse Guards
Parade,.

The service will
be opened by the
singing of “O
valiant hearts, who
to your glory
came,” and follow-
ing prayers the
Rev. G. ‘Mar-
shall will give his
address. Then

‘God of our
Fathers, known of
old” will be sung,
and the service will
conclude with
Benediction and the
playing of the Last Post. By permission
of Lieut.-Colonel ‘R. E. K. Leatham,
D.S.0., the music will be rendered by the
Band of H.M. Welsh Guards, conducted
by Major A. Harris, Senior Director of
Music, Brigade of Guards.

Note the strobo-

¢ Squaring the Circle ”
“ QQUARING THE CIRCLE,” which

will: be broadcast on September
26th in the Regional programme, and on
September 28th in the National, is a farce
dealing with the housing problem of the
post-revolution period in Moscow. It
carries no political significance whatever,
and is written in an extremely amusing
vein. The author is Valentine Kataev, and
N. Goold-Verschoyle was responsible
for the translation from Russian into
English.

** Squaring the Circle ” was staged at
Ashley Duke’s Mercury Theatre, where it
was seen by the B.B.C. Director of Drama,
Val Gielgud, who will produce the broadcast
version. The adaptation for broadcasting
is by Marianne Helweg. Only five artists
will be required for the cast.

Another New Cinema Organ
NEW cinema organ comes into the
Midland Regional programme for the
first time on September 24th, namely, that
at the Ritz, Nottingham, which, with its
220 *““tabs,” is one of the largest cinema
organs in Europe. The player will be Jack
Helyer, organist at the cinema.
{Continued on page 30)
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( !O I J S I R l | ( I OR A-Num!:er of Suggestions for the Construction

and Use of Simple Tuning Indicators are Given on This and the Following Page.

ISUAL-TUNING indicators are to'|
-AV.C

be found on nearly all modern
commercial receivers of the more
pretentious type, and there are probably
many constructors who would like to fit

bear in mind the function of all systems of
.V.C.: a minute portion of the signal
voltage applied to the grid of the detector
(the second detector of a superheterodyne)
is- rectified and passed back to the grids
of the H.F. valves
as negative bias.

L

/7

fiee 1ot L)

Fig, 1.—This pictorial circuit shows how a milliammeter or other visual !
tuning indicalor is connected in the H.F. + lead to the anodes of Vearies

V.-M. valves.

such devices to their own sets. Before
describing some methods of providing
visual means of tuning it- might be
advisable to point out the particular
advantages and difficulties which are
attendant upon it. In the first place it
should be emphasised that the full benefits
of visual tuning can only be obtained in
the case of a receiver provided with
automatic volume control. With sets of
this type it is practically impossible to
make rapid tuning adjustments by ear,
due to the fact that, as the set is slightly
de-tuned from the resonant point of any
particular transmission, the amplification
of the H.F. stages becomes greater, with a
result that signal strength does not decrease,
but sometimes actually seems to become
greater,

De-Tuning Produces Distortion
But, particularly when the set is very
selective, slight de-tuning immediately
produces distortion, due to .the over-.
emphasis of one side-band and -the partial
suppression of the other. Thus, in tuning
such a receiver by ear, one must not tune
to the loudest point, but. to the position at_
which there is no distortion—a difficult
procedure. When a system of visual
tuning is ‘provided, however, all that is
necessary is to select the approximatc®
tuning position for the desired station,
and then carefully set the tuning dial until
the visual device (which may take one of
many forms) indicates exact resonance.
Contrary to popular opinion, a visual-
tuning, indicator is by no means a com-
plicated device, and its method of opera-
tion is easy to follow. Additionally, it is

generally a perfectly simple matter to |

construct a visual indicator from simple
and comparatively inexpensive parts. To
understand exactly how it works, one must -

Consequently, a8
-the detector
receives a greater
signal voltage, so
the H.F. valves are
more heavily
biased. And it is
a principle of the
valve that the
anodecurrent which
it passesis inversely
proportional to the
grid-bias  voltage.
In other words, the
anode current be-
comes less as the
G.B. voltage'in-
creases.
Anode Current
with
Signal Strength

It will now be clearly understood that

if a milliammeter is inserted in the anode
circuit of one or more of the H.F. valves its

Aluminium Exlension o inler

Lo Bezel
Peaper Scale. o a A o
o Milliammeler™

Fig. 2.—Showing a simple method of convert-
ing an ordinary milliammeler into a horizontal-
scale visual-tuning indicator. The néw
aluminum-wire pointer may be attached to

the original needle by means of a spot of wax.

reading will be at a minimum when a
station is exactly tuned in. A meter of
this kind, connected as shown in Fig. 1,
is the simplest form of visual-tuning
indicator and is used in several com-
mereial receivers. The only slight objec-
tion is that the reading of the needle
becomes lower as signal strength increases.
This can readily be overcome, however, by
the simple process of making a new scale
which reads anti-clockwise. The scale

By FRANK PRESTON.

need not be calibrated in milliamps, but
should pveferably be divided into about ten
equal sections.

To avoid possible instability due to the
resistance of the meter in the anode circuit
it is generally necessary to connect a 2-mfd.
fixed condenser in parallel with the mecter
as shown. It is by no means esscntial
that the meter for visual tuning should
be accurately calibrated, and it is therefore
quite permissible to use a cheap instrument
costing no more than ten shillings. The
most important point is that the meter
should have a full-scale deflection of no
more than the maximum current con-
sumption of the valve in whose anode
circuit it is connected. For example,
when’ used with a single battery-operated
variable-mu H.F. pentode, a maximum'
reading of 5 milliamps. will generally be
most suitable ; when the meter passes the
combined anode currents of two mains-
operated variable-mu valves a suitable
full-scale reading would be 10 milliamps.

Although many readers may be aware
-of the fact, it is intcresting to point out
that there are on the market a few special
meters made expressly for visual tuning.
These are made with the * reversed”
scale mentioned above, and are available
in threc main patterns: with normal
arc-shaped scale, with straight horizontal
scale, and with straight vertical scale.
Those who already have a suitable milli-
ammeter can easily modify 1t to be more in
keeping with the receiver controls by
extending the pointer by attaching to it
a short length of thin aluminium wire bent
to a right-angle, as shown in Fig. 2. This
can be made to read over a curved scale
made by gluing a strip of paper or white
celluloid over the edge of a wooden dise
or an old condenser drum.

Shadow Tuning .
Another form of visual indicator, which
is somewhat more spectacular than the
(Continued overleaf)

Window In Panel. . Mall Cellulowd

Black Papver
Glued 70
Uplurned
Potnler:

Fig. 3.—A simple form of light-tuning in.
dicalor can be made as shown in this drawing.
It is explained in the lext.
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(Continued from previous page)

simple meter, is that in which the length of
a shadow, or of a strip of light, is made to
vary according to the strength of the
signal being received. Some of the devices
used are rather complicated—and they
are not sold to the home constructor—but
there are several arrangements which the
constructor can devise, simply by making
use of a sligchtly modified meter. One of
these is shown in Fig. 3, where it will be
seen that a strip of thin black paper is
attached to the upturned pointer of the

Windouw:.
v ! | \!_Qllul ad
Mt]]‘[a/r';mel?r = .S'Cgen.

F
\\
Black Paper

Glued’o ' .\
Poinler

Fig. 4—A simple form of shadow tuning

indicator. The general arrangement is similar

{o that shown in Fig. 3. In some cases it might

be necessary to screen the light on the right-
hand side.

meter and an ordinary dial light is placed
behind this. The complete indicator is
mounted on a small shelf behind an opening
in the cabinet front, which is covered on
the inside with a strip of matt celluloid
or even tissue or tracing paper. The
meter and light are so placed that when
the set is completely off tune (maximum
anode current) the black paper completely
screens the light from the panel opening.
Then, as the set is tuned, the needle is
deflected and the screen becomes illumi-
nated, the length of the light strip being
dependent upon the strength of the signal
—a strong signal will give a long. strip,
and a weak one a short strip.

Light-strip Tuning
This arrangement can be reversed, so
that the screen’is normally illuminated, a

PRACTICAL WIRELESS
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shadow appearing as the exact tuning-
point is reached. To do this it simply
means that the meter must be rotated in
a clockwise direction, the light being
moved a little to one side. An entirely
different system can be set up by gluing
a strip of thin black paper to the- milli-
ammeter pointer (without bending it),
turning the meter so that the edge of the
paper is exactly in line with the end of the
screen when the valves are passing their
maximum current, and placing the light
in line with the paper, as shown in Fig. 4.
It will be seen that as the needle is deflected
the width of the shadow will be increased.

The above are only suggestions, and
many other ideas will present themselves
to readers if the general principles déscribed
are borne in mind.

Visual Tuning without A.V.C.

Although, as mentioned above, the chief
advantages of visual tuning are only to
be obtained when A.V.C. is employed,
there is one benefit to be derived when
A V.C.isnot present. This is that stations
can be tuned in correctly without any
sound being emitted from the speaker. To
secure this result an L.F. volume control
must be fitted, so that it can be turned to
its lowest position whilst tuning; it can
be turned to its most suitable position
after tuning has been completed. In this
case, however, the meter cannot be placed
in the anode circuit of the H.F. stages,
but must be wired in the detector circuit.
It is preferable that the detector should

operate on the anode-bend principle; since
a wider variation in

the reading of the meter will increase as
the set is brought to resonance.

A similar arrangement, which is also
shown in Fig. 5, can be employed when
the detector operates on the leaky-grid
principle, but the meter must then have a
full-scale deflection of about 5 milliamps.
when A.C. valves are used, or 2 milliamps.
for battery valves, and the deflection is
considerably smaller, so that accurate
tuning adjustments cannot be made quite
so easily. Additionally, it should be noted
that with leaky-grid detection the current
becomes less as resonance is reached.
With all the arrangements described, a
certain magnification of the needle move-
ment can be obtained by placing the meter
farther from the screen, or by lengthening
the pointer. In making the pointer longer,
however, care should be taken that the
extra length does not weight it down
or otherwise restrict its movement. In
addition, it will be found that the screen
must be recessed into the cabinet so that
it is shielded from outside light, otherwise
the intensity of the indicator light will be
insufficient to make the shadow or light-
strip clearly visible.

In this article special reference has
been made to indicators which the con-
structor can make for himself, and those
who wish to fit one of the neon visual
tuning devices, which are now available
fairly cheaply, will find .the necessary
information on another page in this issue.

The Cossor neon tube visual indicator is
described 'and its method of connection
given in the article entitled ‘Those Old
Bulbs.”

current can usually
be obtained from such
a circuit. The meter
should show a full-
scale deflection on no
more than 2 milli-
amps. (even a 1-milli-
amp. meter is better,
provided that the

valve does not. pass a
greater maximum

current than- this), Fig. 5.—The connec-

and should again be tion for a visual-
shunted by a 2-mfd. tuning device for use
fixed condenser. With with a grid-leak

detector are shown
in this drawing.

these connections
(shown in Fig. 5)

¢ Radio Pie”’
ONALD HILL has arranged forty-five
minutes of Variety for West Regional
listeners on October 4, when he will present
a “‘Radio Pie.” Included in the programme
will be some songs, West Country legends,
piano music and sketches. Ronald Hill’s
career is of special interest to West Regional
listeners. His home 1is at Langford,
Somerset, and he broadcast for the first
time from Cardiff while still an under-
graduate. He played opposite Adéle Dixon
in Cecil Lewis’s broadcast play “ Honey-
moon in Paris,”” and he has written the
music for several shows of which perhaps
the most successful was “ Tickets, Please.”

Bristol Male Voice Choir

E Bristol - Harmonic Male Voice
.Choir will be heard by West Regional
listeners in a programme of part-songs and
Negro Spirituals on October 1st. The con-
ductor, Joseph Jenkins, went to Bristol
from his native Wales 35 ‘years ago and

{ TOPICAL PARAGRAPHS '

ram

liked it so much that he made his home
there : he has trained scores of singers and
has also established a number of choirs.
In recent years his work has extended to
North Devon, where he trains choirs and
singers:

Cornish Fare

A CORNISH concert will be relayed
from the Foster Hall, Bodmin, on
October 5th, for West Regional listeners,
when the artists will be Marcel Kingdon
(tenor), Tom Robins (baritone), Morris
Gilbert (pianoforte), and the Bodmin
Centenary Choir conducted by A. M.
Hearn. This choir is the oldest Methodist
Church Choir in Cornwall and, in May, 1934,
it obtained the Smith Shield at the Cornwall

Musical Festival. Marcel Kingdon is de-
scribed as one of Cornwall’s leading tenors :

he broadcast last year for the first time and
has since sung in London and also at the
Torquay Pavilion with the Municipal
Orchestra.

Air Race Commentary

A RUNNING commentary on the finish
of the London-Cardiff Air Race, or-

ganized by the Cardiff Acroplane Club forthe

*“ Western Mail ” Trophy, will be given for

West Regional listeners by Captain W, R.

{ Bailey on October 6th. This will be the

fourth annual race: the three previous
races were started from Heston Airport
and, this year, by kind permission of the
De Havilland Aircraft Co., Ltd., the race is
being started from Hatfield Aerodrome.
All aircraft entering the race will be handi-
capped by Mr. W. Dancy, who has an
international reputation as handicapper
for the principal air races in Europe. All
machines entering for this race fly non-
stop from Hatfield Aerodrome to Cardiff
Airport, with a compulsory turning point
at Beachley, near Chepstow.
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NEW DROITWICH

STATION

Interesting Facts about the New BBC. ngh -power ‘Transmitter

—~HE Dr01t,w1ch station las ' been
designed -a dua]-pro«n Amme
transmlttmg statlon, and in time it

will house the new Midland Regional trans-
mitter. * In this article we propose to deal
only with the long-wave transmitter that
came into general use on Thursday,
September 6th. -The main points of differ-

ence in the design of the Droitwich station.

as compared with the four Regional stations
are :—

(1) The power housc generates alter-
nating instead of direct current.

(2) Series modulation has been employed
for the transmitter.

(3) The high-tension supply is normally
obtained from mercury-arc steel-tank recti-
fiers and not from motor generators.
(Actually at the time of the switch-over on
Thursday, however, motor generators were
used. These will normally function in the
new Midland Regional transmitter.)

(4) An important unit, which has been
termed the * transducer,” has been intro-
duced between the output of the transmitter
and the feeder lines to the aerial trans-
former house to overcome the difficulty in
obtaining a good response at the high-
audible frequencies on the long wavelength.

{5) The masts are 700 feet in height, the

GGGG”nmmm o .

The swilchboard and one of the generators.

‘highest previously used by the B.B.C. being
500 feet.

The acrial is fed from the aerial-trans-
former house, supply bemt7 led to the latter
through the so-called * tr ausducer *’ {which
will be mentioned again later) from the
transmitter.

The transmitter is made up as follows :—

(A) One three-stage low-frequency power
amplifier with four 10-kW water-cooled
valves in parallel working on 10,000 volts.

(B) One two-stage high-frequency power

.

General view of the transmitting

Ny

amplifier with four 15-kW water-cooled
power transiitting valves. (The final stages
of (A) and (B) are connected in series.)
(C1) and (C2). The two halves of the final
push-pull-modulated high-frequeney stage,
each with three water-dooled, ncw type
trandmitting valves, each capable of a
maximum output of 50 kW., one valve in
cach ecircuit acting as spare.
C(D) The tuning circuits for (Cl) and
(C2).

Governing the transmitter is the power-

station from the north side.

conttol table, which has all essential trans-
mitter controls. The transmitter requires
an H.T. supply of about 30 amps. at 20,000
volts. This is normally supplied by one of
two mercury-arc rectifiers, the other being
used as a stand-by. In place of either of
these, however, two H.T. motor-generators,
having a maximum voltage of 12,000 each,
may be used, though their normal purpose
will eventually be to feed the new Regional
(Continued overicaf)

One of the valves in a ** C" unit.



(Continucd from previous page)

transmitter. The power house contains
four 750 b.h.p. six-cylinder Diesel engines
and the same number of 470 kW threc-
phase alternators, each complete set being
directly coupled. Normal speed is 375
r.p.m. and the output 415 volts. The
maximum capacity of the power house is
1,880 kW., but the normal load will be
1,000 kW. There is a battery room con-
taining a 1,500 amp.-hour 220-volt battery,

"

unit.

Front view of a** B

for lighting, ete., when no programme is
being radiated. Fuel-oil storage is provided
by two tanks, each having a capaeity of
150 tomns.

The * transduecer,” which is situated
between the output of the transmitter and
the feeder lines to the aerial-transformer
house, contains high-frequency circuits, the
main function of which is to reduce attenua-
‘tion of the higher audio-frequency side-
bands, thus enabling the long-wave trans-
mitter to have a straight-line frequency
‘response up to about 9,000 cycles per
second. :

The aerial circuits are situated centrally
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between the two masts, and, of course, at
the foot of the vertical down-lead. Two
complete sets of aerial-tuning circuits have
been installed in the aerial-transformer
house, one acting as a stand-by to the other.
This principle has been adopted by the
B.B.C. for the first time in this station,
owing to the possibility of damage to this
part of the circuit by a lightning flash which
may not be cleared by the lightning arrestors.
Situated immediately outside the aerial-
transformer house is a steel pylon, carrying
the lightning arrestors, and the termination
of the down-lead from the aerial.

The station is connected to the simul-

1 taneous broadcasting land-line network by
| means of buricd cables to Birmingham. A
| special input control room contains, in

addition to the line relay switching circuit,
all the necessary line-amplifiers, programme
meters, and ‘" line-monitoring ”’ circuits.
The amplifiers are mains-driven, the H.T.
supply coming from rectifiers and the L.T.
supply from motor generators, through
suitable smoothing circuits.

The Part Droitwich Will Play

The new transmitter was designed for
a power of 150 kW. to its aerial, that is, at
least three times the power of any station
previously built by the B.B.C. It should
give a satisfactory service under average
atmospheric conditions to nearly the whole
of the British Isles. It is anticipated that
it will in time be possible to withdraw the
National transmitters at Washford Cross,
Moorside Edge, and Brookmans Park. It
will not be possible to determine the exact
performance of the station until it has been
in regular service for at least a year and all
types of atmospheric conditions have been
encountered. )

Where Inconvenience May Result

Users of unselective receivers in the
immediate neighbourhood of Droitwich will
undoubtedly have something to contend
against in receiving other stations without
interference, and to a lesser extent will
users of unselective receivers elsewhere,
owing to the greatly increased signal
strength provided by the new transmitter.
This applies whether the interference occurs
when receiving foreign stations fairly near
in frequency to the Droitwich transmission,
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or even when transmissions separated
widely in frequency are being received,
depending on the degree of selectivity. The
carrier-wave frequency- of Droitwich being’
200 kiloeycles per second, the band of fre-
quencies occupied is from 191 to 209 kilo-
eycles per second, and this spread will have
to be reckoned with at present transmission
power. The remedy, of course, is to make
the receiver sufficiently selective to cope
with the changed conditions. Those who
live within a small heart-shaped area
surrounding Daventry (the flattened part of
the heart pointing towards Droitwich) will
find transmission weaker than they have
been accustomed to by virtue of their
extreme proximity to the former trans-
mission, but only those who have been
taking advantage of an aecident of birth,
as it were, and making do with a receiver
that is only practicable at very short range.
A certain amount of grousing there may be,
but it is worth remembering that what the
B.B.C. have done is undoubtedly for the
benefit of the majority of listeners.

o
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A corner of the machine room, showing an H.T.
transformer, mercury-arc rectifier, and switch-
board.

WHAT IS YOUR
FAVOURITE CIRCUIT ?

Competition Result Next Week.

We have received many thou-
sands of entries for the ¢ What
is Your Favourite Circuit ?”’
Competition which appeared on
page 618 of our issue dated
August 18th (First Special Show
Number). The work of de-
ciding the favourite circuit as
decided by the votes of the
competitors has been extremely
heavy, and it was impossible
therefore to include the results

as promised in our issue dated
Sept. 15th.

The following, however, is
an analysis of the voting;
and readers will agree that this
provides really valuable infor-
mation for our designers and
enables them to design receivers
of popular demand.

Our Competition Editor is
busily at work judging the
competition, and the names and
addresses of the winners of
the Fifty W.B. Stentorian Loud-
speakers will definitely appear
next week.

Order of Voting.

Battery .. = o | .. 1,875
Mains .. .. .. A 2,822
All-Wave .. e ;i .. 1,897
Broadcast P oo » .. 2,603
Short-Wave Bands 104
Superhet i .. - .. 2,165
Straight Circuit B . - .. 2,303
Power Output Over = 2,273
Under 2 Watts . . 2,137
Self-contained 2,502
External Speaker 1,877
Table .. -E e a0 1,925
Console Cabinet 13 2,455
Combined Bo .. , 2,211
Separate Controls 2,194
Radiogram .. .13 2,078
Provision for Pick-up 2,295
Self-contained 468

External Aerial 3,729
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Preparing for Winter Reception

Some Methods of Improving Selectivity, Particularly on the Long-wave Band, which will Soon Present a Difficuliy
Due to the Opening of the Droitwich Station, are Described Below.

[/I'
a2
| J—

N first thought it might appear
that the title of this article is
scarcely justified, and that no

special preparation for reception during
the darker months is called for. But those
who have built a receiver (particularly if
it is of the simpler type) during the past
few months will already have noticed that
reception conditions are rapidly changing.
HTr

100/750
Vo/ll's

Pelint
60/80 Vs

LS

——
it
- LT
e
7 \—4’:

23000
Ohms
e

.
GE-9r Gor

Fig. 1.—Circuit of an efficient H.F. amplify-

ing stage.

The first sign is that a considerably greater
number of stations can now be received
than was the case, say, a month ago. The
chief reason is that the hours of daylight are
shorter and reception conditions are always
much better after dark. In many ways it
is an advantage to have more stations
available, but there is also the accom-
panying disadvarttage that the problem of
cutting out unwanted stations is more
difficuit of solution. It is therefore found
that the set’s selectivity must be increased.
Wireless >’

“ Practical Selectivity

Booklet

A number of methods of improving
selectivity were described in the booklet
which was given free with PracTiCAL
WireLESS dated January 20th, 1934,
and it is not proposed to repeat the
information given there. It might be
mentioned, however, that back numbers of
the copy referred to can be obtained for
4d, post paid from : The Publishing Depart-
ment, Messrs. Geo. Newnes, Ltd., Exeter
Street, London, W.C.2.

One of the simplest (and also the most
effective) methods of increasing selectivity
is by adding an H.F. amplifier to the
existing receiver, and a design for such a
unit was published in this journal for
November 25th, 1933 ; for the convenience
of new readers the circuit of this amplifier
is reproduced in Fig. 1 on this page.
Although it is nearly a year since this
design was given, the unit is still eminently

up to date, and the only recent improve-
ment which it is suggested might be
incorporated is a variable-mu H.F. pentode
valve. A Cossor VPT 210 is suitable, and

this can be obtained with a four-pin base, -

so that it can simply be inserted in place
of the plain variable-mu originally specified
without any alteration to the wiring being
called for.

An ‘A.C. H.F. Amplifier

Owners of mains-operated receivers are
rather at a disadvantage when it is desired
to provide an additional valve stage because
the power-supply unit is not always
capable of supplying the éxtra current
required. In most instances therc is a
little surplus H.T. current, but on the
L.T. side the transformer is generally
designed to give the current required by
the valves in the set, and no more. Insuch
instances the simplest method of over-
coming the difficulty is by providing the
extra amplifier with its own L.T. trans-
former, as is shown in Fig. 2, which is a
eircuit similar to that in Fig. 1, but modi-
fied for A.C. operation. The lay-out of the
components might be practically the same
as in the battery amplifier referred to
above, whilst the method of connecting
to the receiver is evident.

In the case of a set which is alrcady
provided with an H.F. stage, and when
selectivity is almost suflicient, it will
often be found that a suitable improve-
ment can be secured by the simple process
of replacing the ordinary S.G. or V.M.
valve by a corresponding one of the H.F.
pentode type. In many instances the sct
will not require to be modified in any way,
although it will sometimes be desirable
to change the resistance values slightly.
In buying the new valve care should be
taken to ensure that it is not of the seven-pin
type, since if it is a new valve holder will
be called for, and the wiring will have
to be altered to a certain extent.

The H.F. pentodc is appreciably more
stable than the previous four-electrode

WNew Tuning Condr..

derial lead in

T =¥ 9
' "
3
!
130 7urns of No.32
SW.G. Enamalled |
Wire. i
0003 M. 7o Aercal Term.
Pre-Sel. On Sel. .
Fig. 4 —A simple wave-trap for usc on the
long waves.

valve, so that it will frequently be found
that greater selectivity can be secured
(by tapping down the coils or by a similar
method) without introducing parasitic
oscillation or instability which might have
been troublesome before. It should also
be pointed out that the tuning can very
often - be sharpened very appreciably by
replacing the * plain *’ high-frequency valve
by a variable-mu. Reducing the volume,
by increasing the grid bias on the valve, in-
creases the effective impedance of the valve,
and thereby minimises the damping effect.

On the Long Waves

. Quite apart from all the points mentioned
in the opening paragraph it must be born:c
(Continued overleaf)

New Wind/ng.

Fig. 3.—How inductive coupling windings can be added to ordinary dual-range coils to
orm an inductive band-pass filter.



10

-PREPARING FOR WINTER
RECEPTION
(Continued from previous page)

in mind that the new Droitwich transmitter
will be in regular operation during the
winter, and this, due to the very high power
to be employed, will considerably increase
the difficulty of station separation, not
only on the long waves, but also very often
on the medium-wave band. It is rather
early to speculate as to the eventual effect
of Droitwich, but its preliminary experi-
ments give some indication with regard
to what might be expected. 'The trans-
mission has been received at tremendous
strength, and it has been found that it
occupies the whole of the long-wave band
on many of the older-type sets which are
in use, whilst it can still be heard at the
*top "’ of the medium waveband. Long-
wave selectivity has very largely been
ignored in the past, because it has seldom
heen of very great importance. but it must
be faced now. Moreover, it is by no means
un easy matter to get really sharp tuning
on the long waves when a det.-L.F. style
of set is in use; the methods which are
effective on the medium waves—such as
using a series-aerial condenser, providing
& loosely-coupled aerial winding, and
tapping down the coil-—are seldom of
much value. The most reliable method of
all is to employ a band-pass filter, and this
should preferably incorporate inductive
coupling. This will generally make it
necessary to buy a new pair of coils, as
‘well as a new variable condenser to cover
the extra tuning circuit. At the same time
- it might be possible to make use of the coil
at present fitted to the set in conjunction
with another similar one. * Coupling”
windings will have to be placed on both
coils, and these may consist of a total of
seventy turns of 32-gauge d.c.c. wire of
which twenty turns are wound near. to
the medium-wave, and the other seventy
on top of the long-wave windings. The
turns should be wound in the same direction
as those of the original coil, and the

“ coupling ” windings should be cross-
connected as shown in Fig. 3. To secure
1eally satisfactory results by this method
will probably involve a good deal of
expertmentation in order to find the
optimum position and numbers of turns for
the new windings.

PRACTICAL WIRELESS

Using a Wave-trap

Although it is a method which is not
recommended too strongly, long-wave tun-
ing can be much improved by the use of a
simple wave-trap, which will prove valuable
to those whose aerials are within fifty
miles of Droitwich. The wave-trap will
consist simply of a coil and condenser
wired in parallel, one end of the eircuit
being joined to the aerial terminal on the
set, and the other to the aerial lead-in,
as shown in Fig. 4. The coil may be a
No. 150 plug-in type, .or may consist of a
winding of 130 turns of 32-gauge enamelled
wire on a 24in. diameter cardboard former,
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whilst the condenser may be of the usual
type or may be a pre-set one of .0003 mfd.
maximum capacity.

The idea of this series wave-trap is that
if it is tuned to the wavelength of the
interfering station it will * reject > the
signals from that station. The method of
adjusting it is first to tune in the interfering
station to its maximum strength, and then
to vary the capacity of the pre-set con-
denser until the signals disappear or

become very weak. Once that has been
done the wave-trap need not be touched
again unless the powerful transmission
(Drolthch in the case under consideration)
is required

50.000 Ohms
S

i
50.000 Oﬁms..\lr\

o H.T.+
on Set .

'—a— Aerial
. on Set.
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receiver.

/Mr’a/ /ooo Ohms.

on Set.

2.—Circuit for an H.F. uniti for use in conjunction with an A.C.
It is similar (o

Fig. 4

“ The Stuff of Radio”

LANCE SIEVEKING, the B.B.C.
play\\rlght has just done a new
and highly original book, * The Stuff of
Radio.” ertmg for the Microphone ;
Acting before the Microphone ; Producing
the Play, and eight complete plays by
Sieveking, are but a few of the items in
this remarkable book. There are a dozen
photographs and drawings, some discus-
sion of other books on the same subject,
and comprehensive appendices with dia-
grams. For those who like speculation
about the Future there are Prophecies.
Containing over 400 pages, it costs 8s. 6d.

Winter Season of Promenade
Concerts

E B.B.C. announces that a two-
weeks’ scason of Promenade Con-
certs will be given at Queen’s Hall from
December 31 to January 12, inclusive.
The winter season will be run on the same
lines as the famous summer concerts, and
the services of Sir. Henry Wood have been
sccured.

PARS ABOUT PRO-
! GRAMMES & PERSONS

) e

=
|

-:»-0.0_

Composers of the North
THE fifth ipstalment of the ‘‘ Contem-
porary Composers of the North
series of anniversary concerts will be broad-
cast on September 24th. It will be devoted
to the works of CyrilScott, born at Oxton,
in Cheshire, on September 27th, 1879.
Scott will take part in the concert himself,
playing a number of piano solos, including
“ Bells,”” *‘“ Paradise Birds,” * Pierrot
Triste,” and *‘ Lotusland.”” Isobel Baillie,
well-known Manchester soprano (who has
co-operated with Scott in previous broad-
casts), will sing * The Blackbird’s Song,”

*“Don’t come in, Sir, please,” and other
songs.
“Jannock ”’ Postponed

NFORESEEN circumstances have

necessitated the postponement of
D. G. Bridson’s feature, *Jannock.” from

September 18th to November 12th ; in its
place on the earlier date *° Muggleston on
the Map : a Municipal Mockery,” by A. V.
Williams and Ernest Milligan, will be broad-
cast. This short play tells the tale of a
small Lancashire township in which nothing
ever seemcd to happen, until His Worship
the Mayor (also a local brewer) decided to
institute a police raid on a rival public-
house. Then things woke up with a ven:
geance.

A Train Secretary

ORNA C. PHELPS, train secretary on

~the London and North Eastern
expresses hetween Newcastle and London,
comes to the microphone on September 25th
to tell West Regional listeners about her
work. She was born in Cardiff, but began
her business career in London at the age
of sixteen. She has typed letters on the
train for Cabinet Ministers, business men,
and lovers; she deals with the corre-
spondence of foreign visitors, and does not
get confused by the strange dialects from
the remote parts of the British Isles which
come her wav
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—’fl\ Sets Out Of Date
R AFTER SEPT. 6

Here are three important news announcements about
radio :—

Four million wireless sets in British homes will
become out of date with the opening of the B.B.C.'s
wew high-poser station st Droitwaich on Septeinber 6. 9

'\ L [t b Ovders wo.th,

D04 vitateg the show,

4,000,000 Sets are
rendered out of date
by the new Droitwich
high-power Trans-
mitting Station . . .
those 4,000,000 Sets

can be modernised lncrease Selectivity With

with SLOT!

The new conditions call for
super-selectivity, otherwise you
simply cannot get the Stations
you want without interference.
If the selectivity of your set
could be better—if your favourite
station is swamped out—don’t
worry—SLOT makes reception
keener, clearer, it conquers in-
terference ; it brings in more

AERIAL FILTER

stations. No need to buy a new
Set for the new conditions—try
SLOT on your present Receiver,
it takes but a moment to fit.

Obtainable from

all Dealers or post

free from sole
manufacturers

1

SPECIFIED
FORTHEALL
PENTODE
THREE

LITLOS
Reaction Condenser

A very carefully constructed
Condenser, compact in size and
efficient in design, with accu
rately gauged bakelite dielc
trics and solid brass pigtail con-
nection to moving vaues,
All capacities up to
0005 mid. l
Price e

‘MAX’
TRANSFORMER

MAX Parallet Feed Transformer.
One of the most astounding
Graham Farish contributions to
better and lower priced 1935
Radio.  Alternative ratios -of
1-1, 1-2, 1-3, 1-4, 1-5 and 1-6
are obtainable with the same
transformer. Black bakelite
case fitted with the new type
of terminal developed by
Grabam Farish for the home
constructor. Without doubt
the greatest value

in radio to-day.
Price 4/ 6

OHMITE
RESISTANCES

The most popular and efficient
type of fixed resistance for all
general purposes. ‘“ Better
than wire wound.”

All values, 60 ohms to 'l6
5 megohms, 1} watt

Heavy duty type, 3
watt = 2 3

PRODUCTS OF GRAHAM FARISH LTD,,

BROMLEY,

KENT.
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93 Prices do not
apply in L.F.S.

ONLY “ATLA
HAS THESE 6 OUTPUTS

This [wonderful new ¢¢ Atlas’’ T.10/30 is quite unique. It has
no less than 6 TAPPED OUTPUTS. This ensures correct H.T.
supply to any and every battery set—straight, superhet, Class ¢* B *°
and ‘“ Q.P.P.”” Not only is it the ideal mains unit for your present
set, but it is also the ideal unit for every set you may buy or con-
struct in-the future.

In addition to H.T. supply it embodies a trickle-charger to keep
your accumulator always fully charged.

FOR A.C. MAINS

H.T. Tappings 60/80 v. (min. and max. )» 50/90 v. (min., med. and
mzx.}, 120 v, and 150 v. Tappeg Outputs 10, 20, or 30 m/A at
120 or 150 v. Trickle Charger £ v. at 0.5 amps. Westinghouse
Rectifiers. Guaranteed 12 months.
H.P. Terms : 10/- deposit and 8 monthly payments of 8/6 each.
Ask your dealer to-day for a demonstration.

OTHER MODELS FROM 39/6 CASH OR 10/- DEPOSIT.

ATILA

MAINS UNITS

'H. CLARKE & CO .(M/CR.), LTD., Patricroft, Manchester. London: Bush
House, W.C.2. Glasgow : G.E.S. Co ., Ltd., 38, Oswald St. LF.S. Distributors :
R. Marks, Ltd., 27, Upper Liffey Street, Dublin. P I7

POST THIS COUPON HNOW!

Messrs. H. Clarke & Co. (M/cr.), Lid., Patricroft, Manchester.
hpl&ase send me FREE copy of Folder 95, telling me how to run my battery set from
the Mains.

September 22nd, 1934

for your

ALL-PENTODE THREE

use these

‘GANG CONDENSERS
AND DRIVES

Send for
NEW
POLAR
Catalogue

POLAR
* MIDGET ’ GANG
CONDENSERS

Steel frame and cover. Ball-
bearing shaft. Small overall
dimensions. Trimmers
operated from top. Matched
within 1% or 1 mfd., which- -

ever is the greater.

3 CANC (conguzl_uvszn) 16/6

(Sultable for the All-Pentode Three)

Other‘ Midget ' Condensers
2 Gang (condenser onlyl)

THE HORIZONTAL DRIVE

shown on the condenser above

g is slow motion with vertical

(con- ™Moving pointer and is provided 6,6
16/- s.

3 Gang S"Pﬂ’h“ | with two Lamp-holder:

denser only) .

POLAR ¢ ARCUATE’ DRIVE
(for use in the ALL-PENTODE THREE)

Aslow motion drive with bevelled

gale and mc;luldfd escutcheon.
omplete wit amp-

holder ... 5,9

The two drives illustrated and the
new Polar Vertical C.K. drive (Price
6/6) are all| interchangeable for use
with the ¢Midget,” ‘Minor’ and
other Polar Condensers.

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

'Phone: Temple Bar 2244. Works: OLD SWAN, LIVERPOOL
- — —  — —  ——— ___———=—___———"]
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RUNNING YOUR Si

TH.

L MAINS

Several Methods of Operating a Battery Receiver from A.C. and D.C. Mains Supplies are Described ahd

HE proportion of mains-operated to
battery-operated receivers now in
use is steadily increasing. There

are several reasons for this, one rather
obvious reason being that the electrical
grid scheme 1is taking electricity into
hundreds of new homes every week.
Another reason is that it is now almost.as
cheap to build (or even to buy) a mains
set as one intended for battery operation ;
and it is well known that the cost of operat-
ing a mains receiver is infinitesial by
comparison with that of running a similar
type of mains instrument. Added to these
advantages, there is the almost complete
and unfailing reliability of the mains set
as compared with the constant risk of run-
down battertes—always when a programme
is mast required.

When we turn to home construction we
find that the number of mains-operated
sets, compared with the number of battery
recetvers, is not nearly so high as the
corresponding ratio where ready-made sets
are -concerned. -This .is no doubt - partly
due to the faet that many constructors
feel somewhat afraid of building gnains
apparatus, feeling that there is a certain-
amount of risk attached to such an under-
taking. It is certainly wise to treat a
230-volt mains supply with all due respect
but, provided thut reasonable precautions
are taken, there is nothing to fear, and

lllustrated in This Article.

nothing very difficult
to do.

The Simplest
System

. There are a variety
of different. methods
of  converting an
existing battery set
for mains operation,
the most suitable being
largely dependent
upon the kind of sup-
ply, the type of
receiver, and the
amount which one is
prepared to spend.
The simplest method
of obtaining all-
mains working is
to employ an H.T.
battery eliminator of
the type provided
with a trickle charger
for keeping the accu-
mulator * up.” This
system can be adopted
without making any
alteration to the receiver itself, and the
general arrangement is shown in Fig. 1.
It will be seen that a change-over switch
i3 used to switch on and off the eliminator,

with

30 Henry Choke
25 Amp Fuse
4

Fig. 2.—This circuit shows the components
used in a lypical mains unit, and also the
connections in the receiver which are different
from thase used when the set was batlery operated.

{

HT= HT+ i

TN
N

‘:'\ Trickle Charger.

Fig. V.—The arrangement for obtaining all-mains operation

an ordinary baltery receiver.

trickle charger, and accumulator, .the idea
being that when the switch is “on” the
accumulator is connected directly to the
L.T. terminals of the receiver, the trickle
charger is out of use, and the H.T. supply
from the eliminator is applied to the set.

| When the switch is turned to the * off ” or

‘“ charge ”’ position the aceumulator is dis-
connected from the set and joined to the
output terminals of the trickle charger,

| the HL.T. supply being cut off.

Not Economical on D.C.

Details of the eliminator and charger are
not given in the drawing, but these may be
of standard type and can easily bhe-made
according to instructions which have
previously been given in these pages, or
they can be bought recady made from all
makers of mains equipment. It is also
possible to buy complete eliminators which
are complete with trickle charger and the
change-over switch referred to. )

The method just dealt with is applicable
to both A.C. and D.C. supplies, although it
is by no means economical when direct
current is used because the mains voltage
must be * dropped,” by means of a resist-
ance, to that of the accumulator while the
latter is being charged. This means that,
if the accumulator has a voltage of 2 and
is to be charged at .5 ampere it will consune
1 watt (volts times amps.). But to obtain
this amount of power the drain on the mains
supply is .5 amp. at, say, 220 volts, or
110 watts. Thus, for every watt used 109
are wasted. In terms of expense it means
that the approximate cost of charging a
2-volt, 30-a.h. acoumulator will be 1s. 1d.
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s,

when current costs 2d. per unit. There
arc other methods of operating a set from
D.C., but these entail certain modifications
?f the set itsclf, and will be considered
ater.

Using Mains Valves

Reverting for the time being to A.C., it
should be mentioned that the full benefit of
mains working is not obtained by retaining
the battery valves and using an accumu-
lator and eliminator.
heated A.C. valves are considerably more
efficient and afford considerably better
reception, the only objections to their use
being the additional expensc and the
fact that the circuit must be modified to
a certain extent. The modification is of
a simple enough nature in the case of a
standard type of three-valve receiver, but
the reader is not advised to attempt it with
a more pretentious type of circuit. In
the latter case it is hetter entirely to re-
build the set, for otherwise it is almost
certain that several difficulties will present
themselves, the chief one being that of
instability. i

When the receiver is of the popular S.G.,
dct., pen. variety the principal modifications
concern the L.T. circuit, due to the fact
that A.C. valves do not have a filament, but
a heater and a cathode take its place. The
arrangement of the mains unit, as well as
the wiring of the heater and cathode cireuits,
is shown in Fig. 2. The mains transformer
has two secondary windings, one of which
supplies the L.T. current for the valves
(4 volt, 4 amp.), the other giving the voltage
necessary for feeding the netal rectifier,

which is connected on the * voltage doubler ™

principle. The output from the rectifier is
250 volts at 60 milliamps, but this is
brought down to liftle over 200 volts by the
resistance of the 30-henry smoothing
choke shown. The A.C. valves will take an
anode voltage of 200, but a certain amount
of decoupling will already be provided in
the set, and this will reduce the voltage
(cspecially to the detector valve) still
farther. If the screening-grid of the first
valve was previously fed through a potentio-
meter it is unlikely that any alteration will
be necessary in that direction, but if a

Modern indireetly- |
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Fig. 3.—A simple three-valve circuit for A.C./D.C. operation.
Universal valves are employed.

mu valve were to be employed this fixed
resistance would have to be replaced by a
variable one having a maximum value of
about 2,000 ohms. The pentode output
valve is also biased automatically, but the
value "of the biasing resistance is not
marked since it will depend entirely upon
the exact make and type of valve used. In
any case, the correct resistance value is
stated on the makers’ instruction sheet.

The only important alterations,in addition
to these in the heater and cathode circuits
just mentioned, concern the method of
“returning ’ the detector grid leak and
the secondary winding of the L.F. trans-
former ; both are now connected direct to
the H.T. negative earth line.

When the set is to be used with a pick-up
yet another slight alteration is called for,
this being the insertion of a suitable bias
resistance and shunt condenser in the
cathode circuit of the detector. The value
of the resistance can be about 750 ohms
for practically any type of detector valve.

Universal Mains Working ’

There is one point concerning the mains

2 2.000 Obm:s
3~

10.000 OMMS
>4

0003 Mid.
>4

M. 5=

30,000 0hm s D000 O/TS |

Emid | Smooth
L‘halve"

lAmp Fuse.

Fig. 4.—This circuit illustrates a circuil arrangement which is very useful when
converling a D.C. set for universal operation.

scparate H.T. positive tapping was pro-
vided it will be necessary to fit a fixed poten-
tiometer as shown, the values of the two
fixed resistances being approximately 25,000
ohms cach.

Biasing the Valves

It will also bo seen that a small bias
voltage is applied to the grid of the first
valve by means of a 500-ohm resistance

equipment and H.T. circuits of the rﬂceiver
which should be emphasised. This is that
all the fixed condensers used for decoupling
and smoothing should be of a type having
a rated working voltage of no less than 400.
Also, from the point of view of complete
safety, the fuses shown should on no
account be omitted.

There has recently been a growing ten-
dency to build universal receivers which can

inserted in the cathode lead. If a variable- | be operated cqually well from either A.C.

or D.C. supplies. Sets of this type have the
advantage that no mains transformer is
required, thus making for reduced cost and
additional simplicity of construction. Mains-
voltage (heaters) indirectly-heated valves
can be obtained, and the heaters of these
are simply wired in parallel and connected
straight to the A.C. or D.C. supply. A
rectifying valve is included in the set, but'
on D.C. it functions only as a small series
resistance. The method of converting a
battery set into one of the universal mains
type is very similar to that of modifying
for A.C. operation, and the circuit given in
Fig. 3 will make the idea quite plain. The
circuit actually shown is for an ultra-simple
type of three-valve universal receiver, but it
servesgto demonstrate the chief features.
A practical wiring plan is not given, but it
will be understood that the general arrange-
ment is almost the same as in the case of
A.C. working.

Modifying a D.C. Set

It is worth mentioning in this article
that those readers who at present have a
D.C. set can modify it for universal or A.C.
working fairly simply by adopting an
arrangement something like that illustrated
theoretically in Fig. 4. In this case ordinary
indirectly-heated D.C. valves are used, the
heaters being connected in series with one
another and with a * ballast ” resistance
and a 25-ohm variable resistance, by means
of which the exact voltage required by the
heaters can be obtained. In this circuit a
metal rectifier is employed, and this feeds
directly into the H.T. circuit through the
customary 30-henry smoothing . choke.
Electrolytic condensers are used for smooth-
ing, and thiese are generally most effective in
any mains receiver, the only objection being
that care must be taken in inserting the
power plug into a D.C. supply socket to
ensure that correct polarity is obtained,’

‘| otherwise there is a danger of some types of

condenser being damaged.

THE WIRELESS
CONSTRUCTOR’S
ENCYCLOPAEDIA

(2nd Edition)

By F. J. CAMM
(Editor of ** Practical Wireless")
Oblainoble_at oll Booksellers or by post
/6 from Geo. Newnes, Lid., 8-11, Socths
ampton Street, Strand, London, W'C.2,

5/.




~ September . 22nd, 1934 PRACTICAL WIRELESS 15
(/4

e /) 3 [/ n J
‘4 “,4‘1‘4 /‘4‘ ‘/‘A‘
/

“Mansfield"
Magnet  incor-
porating the

am«IJziflg new alloy ey o
exclusive to W.B, improved ' Micro-
** Stentorians.” | lode ** feature giving

accurate matching

P Whiteley

New non-resonant Speech  Coil ex-
cost chassis. i

chassis | clusive to \'\"B N

** Stentorians.

Throwover
switch in
“Microtode™

100% protection
from dust,

Oversize cone.

The extraordinary performance of these new moving-coil speakers is now universally
acknowledged. “You have surpassed yourselves,” says Mr. F. J.
Camm, editor of #Practical Wireless,” and in enthusiastic reports other
leading technicians have expressed their delight at the results obtained.

Every leading wireless journal has announced its wholehearted approval of the new
design, and specified a W.B. “Stentorian” as exclusive or first choice for every
important “constructor . receiver published.

Theiillustration shows some of the unique features which bring this revolutionary performance

Test a W.B. “Stentorian” on your set. Listen to the greatly
increased volume, clearer definition, and new, vivid ‘“realism.”
You will be amazed at the improvement it brings for such a
modest outlay.

Stentorian Senior (PMS1) as .
illustrated - - - 42/ oo
(100 per cent. dust protection. .
Oversize cone). .
Stentorian Standard (PMS2) 32/3 i
Stentorian Baby (PMS6) - 22/6

e for . """ PERMANENT MAGNET MOVING-COIL SPEAKERS

Whiteley Electrical Radio Co., Ltd, Dept. D, Radio Works, Mansfield, Notts.

Sole Agents in Scotlanci: Radiovision Ltd.. 233, St. Vincent Street. Glasgow. C.2. Sole Agents in [.LF.S: Kelly & Shiel, Ltd., 47. Fleet Strcct. Dublia.
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ALL WAVE TUNER

This famous coil, covering al
wave lengths from 14.5 to 2,000
metres, still remains the most
successful of all all-wave tuners.

Its remarkable popularity is
due to the superb workmanship,
reasonable price and, above all,
its unequalled efficiency.

Easy fixing and
simpie tuning.

9'6

British General Manutacturing Co., Ltd., .
Brockiey Works, London, S.E.4. direct.
Telephone : Lee Green 5053,

——

B_ A T T E R Y JUST the Aerial for
N\ Droitwich!
The incomparable Radio Battery with exclusive N 7 A igne 1 -
features, which can be depended upon to provide b says : ty Mercury ™ exper
the maximum of enjoyment from your wireless s » Tried against Droitwich when
set, and the best possible service at the lowest = ’JJ”ZZLZ?S:&&'::;,“J‘V:.:::,;

cost consistent with dependability. — = in long-wave selectivity on an
Buy one to-day, it proves its value by performance. // ordinary three-valve set.’
: 7
SIGNIFICANT ] 7 “SILTIT "
Full O'Power Batteries have been exclusively specified IE‘.VZR'!A(A?II'SITI
for the “All Pentode Three” | e bl

through patent spread- A
ing antenmu. No
metal terminals to cor-
n rode—the b-ft. lead-im  §
ia part of every * it
tit" earth. 160 per
ceot. cficient in any

THE WORLD'S BEST | ;e

8-1t. leud-in wire

AERIAL

Neater and far more efficient than the
old-fashioned ugly pole aerial. Enables
you to tune in stations never heard be-
fore on your set, increasing volume and
reducing interference. Is non-direc-
tional, designed for modern congested
wave-lengths, Especially valuable to
flat-dwellers,
10/6 Complete with all fittings

BRITISH MADE BY SIEMENS wooLwiCH R L AT

NORTHERN RADIO!

. EXHIBITION,
*BE SURE AND ASK YOUR DEALER FOR A SIEMENS FULL-O-POWER BATIERY Mancuester,. STAND 37
Adv. ot Siemens Electric Lamps & Supplies Ltd., Sole Conctes ;- CentralEquipaie ot

38/39, Upper Thames Street, London E.C.4. Ltd., 188-192, London Road, Liverpool.

Sloched by ovee 1500 agm/;% Dealus

Forbes Keir Advertising
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ASKED AND
ANSWERED
AT

This Article Gives a Brief Résumd of the
Various Inquiries Dealt with by - Our
Technical Staff at the 1934 Radio Exhibition

HE "~ Pgacrica WiIRELESS Advice
Bureau endeavours to give readers
free advice of a reliable nature, but

it is sometimes found very dlﬁcult to .
ascertain the nature of a receiver fault’
from information’ given in a Metter.. We
therefore welcomed : the arrival -of - Radi-
olympia, as .by personal contact’ with our
readers we were better able to solve their
problems than is possible by means of a
postal reply.

During the recent exlnbmon, thousands”
of readers visited .our stand in-order to
avail themselves of our free advice service,
and many ‘intricate problems were ‘solved
by the technical staff in- attendance.
Other readers called to submit suggestions,
and we would assure them that these are
being given careful consideration.,

PRACTICAL WIRELESS Receivers

We were not able to exhibit all the sets
we have designed during the past twelve
months, but the most popular ones were
available for inspection.

The receiver that created a great deal of
interest, especially with the ladies, was the
Atom Lightweight Portable—our midget
three-valver, with throw-out. aerial.. We
are now convinced that there is a greater
demand for a compact set of this type than
for the frame-aerial type of portable, and,
therefore, the advent of a Super-Atom next
summer is practically assured..

The Leader series of receivers also created
a good deal of interest, mainly because
they have proved that home construction is
worth while, even from the economy point
of view. The greatest advantage of home
construction lies in the fact that the
receiver circuit is known to the constructor,
and, therefore, he is able .to conduct his,
own repairs and effect improvements
when more modern components are avail-
able. The Leader sets were designed with
a view to lowering the price of home-made
sets, however, and only absolutely essential
components were ‘used. Thousands® of
readers have had surprisingly good results
with these receivers, and the queries asked
at the Exhibition indicate that poor per-
formance is mainly due to bad construc-
tional work—especially poor soldering.
Soldered joints are undoubtedly better
than pressure joints, but there still seems
to be a number of constructors who find
soldering difficult. If care is taken to
clean the soldering iron and the surface
to be soldered, and to keep the tip of the
iron tinned with solder, no difficulty should
be experienced.

It is also evident that the purpose of the

PRACTICAL WIRELESS

metallized baseboard is mot clearly under-
stood by some constructors. The .metal-
lized surface takes the place of a metal
sheet, but is much -more easily. worked
‘| than metal, and therefore .lends itself
admirably fto:<home construction. The
metal is only a coating on the surface of the
wood, however, and' therefore,-to ensure
good contact, it is advisable to fit a metal
washer underneath the wire that has to
be connected to this surface. .

. Many querists .asked for a superhet
design, and we would again assure these
readers that the matter is receiving our
careful attention. Past experience ‘has
-indicated, however, that the average con-
structor finds it less difficult to construct a
straight receiver than a superhet, this
being mainly due to the high degree of

selectivity obtained with the latter type’

of receiver, with the consequent necessity
for greater care being taken in adjusting
the trimmer condensers. Past season
superhets have also proved more expensive
to run than straight receivers owing to the
use of more valves. Manufacturers have
concentrated on the design of economieal
multi-electrode valves for use in superhets
during the past few ‘months, however, and
therefore, it is to be hoped that during
the coming season it will be possible to
design a three- or four-valve superhet that
will compare in sensitivity with a straight
receiver having the same number of valves
—this, by the way, can hardly be said of
last season’s supers.

Servicing Difficulties

Judging from the number of inquiries
received concerning receiver servicing,
there is seemingly a great demand for
up-to-date data on this subject. Fault
tracing has been dealt with in a series of
articles in Practicat WIRELESS, but in
the interests of new readers, this subject
will be fully dealt with in a further series
during the coming season.

It is evident, however, that many ser-
vicing difficulties which beset the average
constructor could be cleared very easily
if a knowledge of Ohm’s Law and the
theory of the ammeter were acquired.
Most receiver faults can be located by
means of an ammeter fitted with external
series and shunt resistances for measuring
voltage and resistance values.

Short-wave Troubles

" The number of inquiries made -relative
to short-wave reception tends to_ indicate
that there is a growing interest being taken
in this branch of wireless. The main
difficulties experienced by constructors are
concerned with the .methods adopted for
converting existing broadcast band re-
ceivers for short-wave reception. Briefly,
an adaptor is required if the receiver has
no H.F. amplifying stage, the adaptor plug
being inserted in the detector valve-holder.
When the broadeast receiver is fitted with
one or more H.F. stages, however, a con-
verter should be used. 1t is only necessary
to connect the output lead of this to the
aerial terminal of the receiver, and sct
the receiver tuning dial at long-wave maxi-
mum ; the converter-receiver combination
will then function as a short-wave superhet.

Postal Inquiries

In conclusion, we would assure readers
that we are anxious to help them in their
difficulties, and every query is carefully
dealt with, but we would point out that
all available details pertaining to their
problem should be given, and if this
relates to apparatus described in Prac-
TICAL WIRELESS, delay will be avoided by
stating the issue and page number on which
the article appeared. Long, rambling
letters containing vague requests take up
so large a portion of the staff’s time that
legitimate queries are sometimes delayed
in consequence. We would, therefore, ask

{ querists to co-operate with us in this

matter, by ascertaining that their query
comes within the scope of the Advice
Service, as outlined on the Inquiries page,
and by giving full details of their difficulty
as mentioned above.

S ) G ) ) G { | - Y

REMEMBER

] OUR

| QUERY SERVICE
IS FREE

TO ALL READERS
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HOW THE CAR SET GETS ITS HT.

Some Effective Schemes which are Employed for Car

HE designer of the car-r#io receiver
has a number of difficulties to
confront him which are additional

to those found in ordinary rcceiver design.
From every point of view the car radio
works under exceptional difficulties.

Firstly, it is impossible to fit a good
aerial in such a limited space, while the
presence of so much metal, especially in
steel body work, acts as a shield against
the pick-up of signals. The aerial, such as
it is, must have but little directional effect
if the strength of signals is to remain
independent of the direction of travel. The
chassis of the car must provide the only
earth, which, apart Jfrom its obvious
inefficiency, introduces yet another diffi-
culty to successful reception—electrical
interference from the magneto, distributor,
sparking plugs, and even the electric screen-
wiper. Finding a suitable site for the loud-
speaker and the receiver is not always easy,
but if the designer has solved all his
problems of the H.T. supply he can tackle
his other troubles with confidence.

Different Methods of obtaining Car
H.T.

The generator and vibrator systems are
most commonly used. The former is the
better system in every respect except the
question of first cost. It is foolproof and
practically faultproof and has an efficiency
of about 85 per cent. Both generator and
vibrator obtain their power from the car
accumulator, which makes reception in-
dependent of the running of the car. In
some systems, the valves obtain their L.T.
supply direct from the accumulator. One
or two commercial firms use the new
universal valves for their car radio receivers,
s0 that only one input voltage is required
for the receiver, which operates exactly as
an ordinary A.C.-D.C. set.

A Compact Generator

A very compact and efficient generator
for supplying H.T. from the car battery of
6 or 12 volts is the M.L. Anode Converter.
In this machine a common armature
carries the L.T. and H.T. windings, a
commutator for each being arranged at
either end. Field losses are eliminated by
the use of permanent-magnet fields. This

double:wound rotary transformer is housed
in an aluminium case containing all the
necessary H.T. smoothing apparatus and
an anti-interference device. The generator
system has proved its reliability, but its
comparatively high cost has led to the
development of the vibrator.

Fig. 1.—The wiring of the electric bell or
buzzer is the basis of the vibrator used for
supplying the car-radio’s H.T.

The Vibrator System

There are two main types of vibrator, one
having a valve rectifier and the other
mechanical rectification. These two sys-
tems will be explained after the theory and
the design of the vibrator have been
considered. Fig. 1 shows an interrupter
circuit exactly as found in the electric bell
or buzzer. In a position of rest, the steel
spring A makes contact with B, so that
the circuit is completed when the bell-
push or switch is closed. _The current then
flowing through the coil L magnetizes
the iron core and attracts the end of the
spring away from the contact B, so
that the current stops. The iron core loses
its magnetism and the spring returns to
contact B. As it completes the circuit
by this action, the entire cycle of move-
ment is continued repeatedly so long as the
switch is kept closed. The speed of the
make and break will depend upon the
strength and inertia of the spring, the
amount of its travel and the power of the
magnetic force.

Just at the moment of the break of the
circuit the self-induction of the coil causes

Lm0
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Fig. 2—This circuil is now employed for full-
wave reclification using the vibrator.

a high voltage to be produced, which, if not
usefully employed, will discharge across
the contacts and seriously pit them.

The Valve Rectifier Vibrator

The circuit in Fig. 1 has been developed
into the more elaborate form of the valve-
rectifier vibrator illustrated in Fig. 2. The
interrupter circuit will be recognized at the
coil L, with its iron core, and the spring
A with the contact screw at B. The
spring stops midway between the two
contacts B and C in its position
of rest. A special iron-cored transformer,
centre-tapped on the primary winding, is
connceted at its outer ends to these two
contacts. The secondary of the trans-
former can be regarded as an ordinary
H.T. secondary winding connecting to the
anodes of a rectifier valve in the usual way.

A condenser is wired across the trans-
former primary to flatten out the high-
potential peaks which, as previously
mentioned, are created at the collapse of
thec magnetic circuit and to prevent
excessive sparking at the contacts. The
second condenser assists in this, and with
the choke in the L.T. lead suppresses any
H.F. interference.

When the switch is closed, the circuit is
completed through the coil L, and half
the transformer winding. The core be-
comes magnetized and pulls the spring

Radio Receivers

A to make contact with B. Now
the coil L is short-circuited and its
hold over the spring is lost. The latter
flies back to C so that current flows in
the second half of the transformer. With
the coil no .longer shorted the spring is
pulled again to contact B to start the

L ﬁmﬁg
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Fig. 3.—In the mechanical vibrator shown

here, the rectifying contacts C are operated
by the interrupter spring A.

cycle once more. Thus each half of the
transformer winding “becomes energized in
turn, and the A.C. output is rectified on the
secondary side in the usual way. A
rectifier of this type has an efficiency of 40
to 60 per cent. and can deal with 50
milliamperes at 200 volts. The frequency
of the A.C. output is about 200 cycles per
second.

The Mechanical Rectifier Vibrator

The circuit of the mechanical rectifier
vibrator is given in Fig. 3. It differs from
the valve rectifier type only in the method
of rectification. The secondary winding of
the transformer connects to a set of
contacts mechanically coupled to the
interrupter B, A, and C. The efficiency
of this system is not quite so high as the
valve rectifier and, with the additional
contacts, is not as reliable. Troubles with
vibrators of either type described are nearly
always connected with wear, pitting, or
mal-adjustment of the contacts.

- *

et AT =4
J “RADIO SERVICING SIMPLIFIED " §

i
A HANDY service manual has just been
issued by the Automatic Coil Winder
& Electrical Equipment Co., Ltd., makers
of the well-known Avo-meter, Avo-minor,
Avo-daptor, etc. This book contains some
valuable information regarding the testing
of wireless receivers and wireless compon-
ents and will prove invaluable to the service
engineer as well as to the keen experimenter.
Among the contents are : Standard Valve
Tests, Standard Resistance Tests, Standard
Condenser Tests, Inductance and Capacity
Tests, Graphs for Determining Values of
Inductances, Routine Tests for Receivers,
Ganging a Straight H.F. Recéiver, Super-
heterodyne H.F. and L.F. Circuits, Ganging
Superheterodyne Receivers, Automatic
Volume Control, and Gramophone Pick-
up Arrangements. In addition the book
contains numerous diagrams and graphs
and an abac connecting amps, volts, and
ohms. The price of the book is 2s. 6d.
(2s. 9d. post free) from the above-mentioned
company. The address is Winder House,
Douglas Street, London, S.W.1.

- Py
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Universal-angle Soldering Iron
ANY wircless constructors will find
this adjustable soldering iron very
useful when wiring sets. It is made from
two 16-gauge cycle spokes. Rivets are
made from brass springs. The iron can be
screwed or soldered with silver
solder. By pressing loop A the
iron can be put to any angle
between 100 and 30 degrees.—
H. PeeBLEs (Glasgow).

A Clothes-peg ‘‘ Synchro-
nizer ”’
SIMPLE device which acts
very well as a television
synchronizer can be made from
a spring-type clothes peg.

Two holes, one about 3in.
diam., the other about 3/16in.,
are drilled, one in each tapering
end of the peg. [A length of

An adjustable soldering iron
which has many useful
applications.

B.A. rod is passed through both holes and
oné end is secured at the small hole by
means of two nuts. The sloping side of
the peg will have to be squared to allow
the nuts to rest parallel to each other.

t A large nut is then placed on the pro-
truding end of the rod. By screwing this
in or out the pressure on the motor spindle,

MOTOR SPINDLE

LARGE NUT FOR
ADJUSTING

STAND SIZE TO SUIT
HEIGHT OF MO
- SPINDLE

A simple device for controlling the speed
of a television-receiver disc.

THAT DODGE OF YOURS !
Every Reader of “PRACTICAL WIRE-
LESS’

must have originated some little
dodge which would interest other readers.
Why not pass it on to us ? We pay £1-10-0
for the best wrinkle submltted and for every
other item published on this page we will pay
half-a-guinea. Turn (ha( idea of yours to
account by sendinmg it im to us addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Lid., 8-11, Southampton
Street, Strand, W . Put your name and
address on every item. Please note that every

-

notion sent in must be original. Mark

envelopes * Radio Wrinkles.”’ Do NOT

enclose Queries with your Wrinkle. £
= )

which passes through the top of the peg,
can be altercd, thus changing the speed of
the motor. If the spindle is not gripped

when the peg is tightly closed the rounded |

surfaces of the peg can be lined with rubber.
The * synchronizer ”’ is mounted on a
stand or bracket, its size depending on the
height of the motor spindie from the base-
board.—G. G. SxurH (Blackheath).

Galvo. from Old Brass Watch Case

HE description of the construction of

a pocket galvo. from an old brass

watch case will serve as a guide for making
one from almost any size of case.

Remove one of the brass plates. In the
centre of one drill a small hole to suit an
end stone, such as jewellers use in watches.
Cut a piece of brass to fit across the diameter
of the plate. This strip should be }in. wide
and 3/16in. thick. Drill a hole at each end
to correspond with holes in the plate.
Mount this strip by means of two small
pillars lin. in diameter by }in. long. Drill
a central hole in strip to correspond with
h}(l)le in plate, and fit another end stone in
this.

Taper a piece of watch-spring at each end
from the centre to form a pointer. Drill
a 1/32in. hole in it and fit a shaft in it
tight to the hand. Magnetize the pointer,
and pivot the shaft at the ends to suit the
end stones.

Cut a piece of tin to the shape shown
below in the main sketch. Lap it with silk
tape. Varnish and lap it once more with
about 8ft. of 28 8.W.G. silk-covered wire.

Take a piece of spring steel 1/16in. in
diameter by 1}in. long, magnetize it and
fasten in cross section to the horseshoe
magnet after taping and varnishing. Fasten
the two magnets to the back of the brass
plate by means of a short piece of ebonite
and small screws at the ends. Drill two
holes at each side of the case for the
placing of two terminals, and connect as
shown in sketch.: A graduated scale
should be fixed to suit.—W. H.
GrayrLinNg (Cambridge).

Keeping Records Clean
BICYCLE-BELL elip, on
the grubscrew of which

a small cut-down paint brush

has been mounted, will be

found useful for obtaining better repro-
duction from gramophone records, if
fitted to the carrier-arm of a pick-up.

The brush cleans the dust from the
grooves before the needle traverses them.~—
D. Burston (Liverpool).

N —

How to construct a galvanometer from
an old watch case.

50 Tested Wireless Circuits
By F. J. Camm (Editor of “Practical Wireless")

This handbook contains every modern circuit com-
plete with instructions for assembling, component,
values and notes on operation.

Ohiainable al all Bookatals or by post 2/9 from Gen, Newnes,
Lid.,, 811, Southamplon Streei, Sirgnd, London, W.0.2.

2/6

This handy device keeps dust ouf of the
grooves of the gramophone record.
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CONSTRUCTION AL DETAILS OF

Ultra Selectivity—Simple Construction—Powerful Output—Tone Control—Fretless Cabinet—

ERE are construc-
tional details of my
Jatest receiver. I
want no fanfare of trum-
pets to proclaim the many
important featurcs which
it incorporates. I prefer
the receiver literally to
speak foritsclf. The design
carries with it my assur- -
ance that this it is well
able to do in a convineing
manner. It has always
been part of my policy to
originate—to start fashions,
rather than to follow them.
I think itis génerally agreed
that I have brought some
degree of originality to
home construction in the
two years encompassed by
the weekly issues of
PracticaL WIRELESS. The
“Fury Four,” the
* Featherweight Portable
Class B Four,” the ‘“ Atom Lightweight
Portable,” the ** Leader > series of cheap
receivers, and the “Summit,” are but a few of
the designs which have left the beaten track
and definitely revived interest in home-con-
structed receivers. Until the publication
of PracticaL. WIRELESS, the flat baseboard
and panel system of construction had held
sway from the very inception of wireless
as a hobby. This journal was responsible
for standardizing the wooden chassis
system, and later the metallized chassis.

Mz,

This journal is the only one which guaran- .

tees its receivers when constructed from the
parts we specify (no alternatives!) to
function in the manner claimed. It is the
only journal which makes no charge for
its Query Service. That our policy has
been soundly designed and was long over-
due is supported by the goodwill we have
built up in the brief space of two years;
in spite of the fact that our policy is

The ** All-Pentode Three” is housed in an atiractive fretless cabinet designed by
F. J. Camm and made

by Peto-Scott, Ltd.

marked advance in cabinet design,

This

unfettered by  advertising interests, we
enjoy the goodwill and the co-operation of
many thousands of readers and the entire
radio industry.

-

: v
SPECIAL FEATURES.

Variable-Mu H.F. Pentode—for long range,
selectivity, distortionless volume control,
and complete stability.

Screened Pentode Detector—for maximum
amplification and smooth reaction.
Pentode Output Valve—for economy, high~
class reproduction and high L.F. ampli-

fication.

Inductive Band-pass Filter—for uniformly
high selectivity on both wave-bands, and
best results from the new Droitwich
transmitter.

Auto-choke L.F. coupling—for greatest
step-up at minimum expense.

Tone correction on L.F. coupling—for best
reproduction.

New “Practical Wireless” design of fretless
cabinet.

It is a plain statement of
fact to say that PracricaL
WireLEss lifted radio as
a hobby from the rut into
which it had fallen.
Those readers who have a
complete file from No. 1
of this journal will find it
interesting to compare the
vast strides for which we
have been responsible in
two years with the com-
paratively slow rate of
growth during the previous
twelve years. Not only
have we sought to improve
home-constructed receivers,
we have endeavoured to
cheapen them. Regular
readers will be well aware
of the success attending
our efforts if they compare
the prices of valves and
components with those
ruling a year ago.

A Real Advance

The * All-Pentode Three *’ marks another
step forward in our policy of originality.
It is not just another set. The only reason
for inviting readers of this journal to make
another receiver is that it should mark an
advance on previous designs. My designs
have been so popular in the past that they
are still being made, notwithstanding the
fact that my later designs represent a
marked advance. The ¢ All-Pentode
Three ’ is my best receiver. It would not
be presented to you if it were not. If you
are interested in a receiver which gives
equal selectivity on both wave-bands with-
out loss of signal strength, which has a really
healthy output, which employs iron-core
coils, which has graded and extremely
smooth volume control, which contains no
stunt knob introduced merely as a stunt,
employs tone correction on the output

represenls a

H.

OH.T.+

:

F.C.

H.T-

Theoretical circuit of the All-Pentode Three, specially designed by Mr. F. J. Camm for © Practical Wireless > readers.
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THE ALL-PENTODE THREE

Speaker Attached to Lid—Few Controls—Combined Wavechange and Radiogram Switch

valve, in fact, if you are interested in a
receiver which represents the very latest
for home constructors, the *“ All Pentode
Three ’ merits construction. Even the
cabinet marks an advance; it is fretless.
The. speaker is attached underneath the
lid and the sound escapes through the slots |
provided by a raised portion. ’
have long ‘been of opinion that §
the fretted grille will be relegated Y.
to the limbo where repose the
fretted-front pianos of the Vie-
toriandays. It is quite unneoces-
3ary, and whilst designers of radio
receivers (like the designers of
motor-cars who seem to think that

the shape of the radiator is the
only part of the car which can be
improved) have conocentrated
their attention on producing
some new design of grille, none

of them, except myself, has
thought it desirable to get rid of

it altogether. You will like the
arrangement. Not only does it
permit a symmetrical arrangement

of the cabinet; it also makes
use of a waste piece of space
between the valves and the lid.
Microphony is markedly absent,
and merely by raising the lid the
internals are revealed for adjust-
ment if and when necessary.

Simple Construction

You will find that the con-
struction of the receiver is sim-
plicity itself ; the chassis can be obtained
ready built up and only requiring to have
a few holes bored in it. Also, as it is
made of wood (the surface being metal-.
lized, of course), all the components can be
mounted merely by the use of ordinary
wood screws. In fact, so simple is thel

construction that to many readers a
complete description of the process to be

followed will be unnecessary. As, how-
ever, the set is sure to be made up by
hundreds of readers who have not pre-
viously made a receiver for themselves,
the following constructional details are
given,.

A top view of the ** All-Pentode Three.”

Positioning the Components

Having obtained the chassis, . the first
thing is to place the components in their
approximate positions, which are clearly
shown on the full-size free blueprint given
with this isue, and also in the various
photographs.  Lightly mark in pencil the
positions and then take the components

The arrangement of the sub-chassis components of the ** All-Pentode Three: and (right)

away in readiness for drilling holes for the
valve-holders and terminal-socket strips.
The holes for the valve-holders are all
lin. in diameter and can therefore ‘easilyI
be made by means of a brace and centre
bit. It is hardly necessary to mention that'
each hole should be started from the top
surface of the chassis baseboard,
the circle traced on the underside,
and the hole then completed from'
the top; this avoids any pos-
sibility of the wood being split or
the holes being made jagged.

The holes required for the
terminal-socket strips are §in. in
diameter and §in. between their,
centres. Two pairs of these
holes are required, one for the
aerial-earth strip, at the back of
the chassis, and the other for the
speaker connector on the left-
hand side.

After attaching the valve-hold—
ers, it will be found most con-
venient to turn the chassis upside
down and then to mount the few
components on the underside ;
this will prevent any possible |
damage to such components as
the tuning condenser and coil
assembly. Next, attention should
be paid to the variable conden-
ser, which is attached to the
chassis by means of three jin.
screws  which are supplied
with it.  The positions for the
screw holes in the chassis are
easily determined by using the
template which the makers thoughtfully
provide. The holes should be made
5/32in. in diameter by means of a twist
drill, when the screws can be inserted from
below. Care must be taken in mounting
the condenser to ensure that the spindle
of the * Arcuate” drive will
project sufficiently fan through
the front of the cabinet {

a side view. Note the speaker lead strip.



Front view of the ** All-Pentode Three""
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Compare with the front of chassis

lay-out given in the top right-hand corner of the facing page.

BAND-PASS  DETECTOR GRID
COILS:G(8G>5 - COIL _G3 -

H.F VALVE.

OUTPUT PENTODE \

ON-OFF SWITCH.

RADIO-GRAM SWITCH

Our artist’s impression of the All-Pentode Three.

September 22nd, 1934

MANY NOVEL FEATURES
MOST IMPORTANT RECEIVER
FOR HOME CONSTRUCTORS.

WILL BECOME

for the knob to be securely attached. This ~

will be obtained by so placing the condenser
that the extreme end of its operating spindle
comes to within }in. from the front edge of
the chassis.

Coil and Condenser Assemblies

Little need be said concerning the
mounting of the coil assembly, since this is
held in place by means of two %in. screws,
the front of the metal chassis being approxi-
mately }in. from the front edge of the
chassis. It will be noticed that two
component brackets are used to support
the reaction condenser and the variable-mu
volume control. Both of these are screwed
to the underside of the chassis and, in the
case of the volume control, the screw should
not be more- than in. long, otherwise they
will touch the metal coating on the upper

REACTION
CONDENSER.

VOLUME CONTROL.
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INCORPORATED N

DESIGNED THIS YEAR
THESE INGENIOUS FEATURES

STANDARD PRACTICE

surface and might thereby short-circuit
the potentiometer.

Easy To Wire

The wiring is just as simple as the
assembly of the components, and ean be
undertaken with complete confidence.
First of all, it will be found most convenient
to connect up the coil assembly, and this
matter is very much simplified by the
provision of colour-coded leads which are
attached to this assembly. Start hy
connecting the three yellow leads (from
terminals 1) on the right-hand side of the
unit to the three soldering contacts on the
left-hand side of the gang condenser. After
that the other coil connections can be
dealt with in any order. It will be apparent
from the blueprint that some leads go
through holes in the chassis to components
mounted on the underside, and the necessary
holes can be made as the oonstruction |
proceeds, by means of a 5f32-in. twist
drill. The Q.M.B. switech mounted on the
bracket at the rear of the eoil assembly can
next be dealt with, and it will be seen that
two of the leads to this are from the battery
cord assembly, another one being for the
G.B.4 'connection, whilst the fourth one is
connected to the metallized chassis. This
connection, as well as one or two others, is
made by means of a wood screw with a
small washer placed under its head. The
washer should not be omitted pecause it

PRACTICAL WIRELESS

THE

WAVECHANGE
AND ON-OFF
SWIT
CH ~

CONTROL

12

Front of chassis lay-out, with drilling dimensions for the cabinet.

helps to maintain a perfect contact between
the wire and the chassis, and prevents the
looped end from being splayed out.

Using a Pick-up

Thers is a radiogram switch (the black
bakelite box) on the front of the coil
assembly, and this is provided with three
terminals. In the original set iltustrated
actual pick-up terminals have not been
fitted, but a pick-up can be connected very
easily by joining one lead to the front
(vacant) terminal on the radiogram

switch and attaching a wander plug
to the other and placing this in the

Full Size Blue-print Wiring Diagram |

LIST OF PARTS FOR THE ALL-PENTODE
THREE

One Ferrocart ganged coil assembly, type Gl, 2 and
3 (Colvern).

One Baby 3-gang condenser (Jackson Bros.).

One Arcuate drive (Jackson Bros.). -

One .00015 mfd. reaction condenser, C7 (Graham
Farish),

One .0001 mfd. fixed condenser, type M, C8 (T.C.C.).

One .0002 mfd. fixed condenser, type M, C10 (T.C.C.).

One .001 mfd. fixed condenser, type M, C4 (T.C.C.).

Two .0003 mfd. fixed condensers, type M, C6 and
Ci13 (T.C.C.).

One .1 mfd. fixed condenser, type 65, C12 (T.C.C.).

One 2 mfd. fixed condenser, type 65, C11 (T.C.C.).

Two .1 mid. tubular condensers, C5 and C9 (T.M.C.).

One 500 ohm ohmite resistor, R4 (Graham Farish).

One 10,000 ohm ohmite resistor, R7 (Graham Farish).

One 30,000 ohm ohmite resistor, R2 {Graham Farish).

One 80,000 ohm ohmite resistor, R8 {Graham Farish).

One 130,000 ohm ohmite resistor, R6 (Ggaham
Farish).
Two .5 megohm ohmite resistors, Rl and RS

{Graham Farish).

One 50,000 ohm volume control, R3 (Ferranti).

One screened binocular choke (Telsen

One standard screened choke (Telsen).

One Max. transformer {Graham Farish).

Two 4-pin wvalveholders (Clix).

One 5+pin valveholder (Clix).

Two component brackets (2%in.) (BR.G.).

Two socket strips (A, E, and L.S.) (Belling Lee).

One G.B. battery clip (Bulgin), .

One 4-way batterycord with Wandetfuse {Belling Lee).

Three Bowspring wander plugs, G.B.,
G.B.—2 (Belling Lee).

One Metaplex chassis, 12in. by 8in.,with 3in. runners
{Peto-Scott).

One Cossor 210 VPT valve.

One Cossor 210 SPT vaive.

One Cossor 220 HPT valve.

One Steatorian standard speaker (PMS2) {W.B.).

One “ All-P de Three”’ cabi {Peto-Scott).

Wire for connections, screws, flex, etc.

One 120-volt Full O’Power H.T. battery {Siemens).

One 2-volt L.T. accumulator.

Oune 9-volt G.B. battery (Siemens).

.B.—1,

e

11 volt tapping on the G.B. battery.
If desired, it will be a perfectly simple

matter to fit permanent pick-up terminalson
the chassis, and these could be in the form
of a terminal-socket strip similar to,
and symmetrical with, the aerial-earth
strip on the rear of the chassis. If this
is done it is desirable in the interests
of stability and with the idea of avoiding
possible high-pitched whistles, to screen the
lead from the terminal strip to the appro-
priate terminal on the radiogram switch.
No matter which way the pick-up is con-
nected it will be brought into eircuit by the
simple process of turning the wave-change
knob to its third, or * gram.” position.

The ¢ All-Pentode Three ”’ makes an ex-
cellent gramophoné amplifier and can
well form the nucleus of a complete radio-
gram.

Top view of the All-Pentode Three.
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WRITTEN BY

.. CAMM

(Editor of * Practical Wireles:
+angd * Pr ctical Television '
this up-to-date work is
strongly bound in Tur-
quoise Blue Cloth, and
consists of 280 pages.
including 24 pages of
half-tone illustrations.and
numerous practical line
drawings.

PRACTICAL WIRELESS

for only

26 and

NINE GI‘F"'
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GREATEST &
OFFER |

» FVERY READER .

elevision is uppermost in the thoughts of
every keen Wireless Constructor to-day.
Great things are happening; greater
things are promised in the near future. Soon
Television will become a regular part of our
daily Broadcast programmes. The question
is : how best to equip yourself with a thorough
knowledge of practical Television methods
of transmission and reception and all the
details connected therewith. The answer is
contained in this Book.

It is the book the Wireless world has been
waiting for ! It has been written by F. J.
CAMM (Editor of  Practical Wireless,” and
“ Practical Television ”’) expressly for readers
of “ Practical Wireless,” and will come to
them hot from ‘the press, packed with sound,
up-to-date information on this newest Science.
This Handbook deals with Television
thoroughly and from every angle. Im it are

described all the latest methods and types of apparatus, from the
simplest to the most elaborate. The reader will learn all there is to
know about Mirror Drums, Mirror Screws,.Scanning Discs and other
Scanning Systems, Neon Lamps, the Cathode Ray Oscillograph, etc. ;
will be shownhow to build Short-Wave Receivers and Ultra-Short-Wave
Receivers—of the straight and Superhet types—and will be given
invaluable hints on how to obtain the best results.
trated by hundreds of practical diagrams and photographs, and neither
trouble nor expense has been spared to make this the most complete

and up-to-date Work on the Subject.

Every reader of this paper, new or old, is entitled to a Presentation Copy of
Newnes’ TELEVISION AND SHORT-WAVE HANDBOOK, subject to

compliance with the Simple Conditions printed below.

The response is bound to be tremendous. Be well advised: don’t leave it
until too late ! Post your Reservation Form to-day and thus make sure ot

obtaining your copy of this epoch-making Work.

CON DIT'ONS Sssusersenanacsnuun M E s naewuEn)

ADDRESS LABEL

If undelivered, please return to

Ltd., 14, South- mast be : PRACTICAL WIRELESS

amplon Slnw,glzrand, Londan, ‘affixed herve. Presentation Department,
s

1f you are not a regular reader of ¢* Practical
Wireless,?” place an order with your newsagen®
to-day.,

Affix to the Subscription Voucher which we
post fto you on receipt of your Reservation
¥ pu 9 Gift Tokens cut from the bottom left-
1‘1‘7}(1 corner of the back cover of ‘¢ Practical

ireless > for 9 weeks commencing this
week. [T1|

hen your Subscription Voucher is com-
, send it, together with a Postal Order for.
5d;, to include the cost of registrdtion,
posfage, packing, insurance, etc., to ‘¢ Prac-

tical Wireless > Presentation Department,
and your Volume will be despatched to you
immediately. No reader may qualify for more
than ofte copy of the Encyclopeedia.

" Thig_offer applies to persons residing in
Great Britain and Ireland. Readers in the
Jrish Free State must pay any duty imposed.
Any guery regarding this offer’ must be accom-
anied b; S ped- addressed

onawssCUT HEREssusssnam

envelope. County

IMPORTANT

Geo. Newnes,

Name "o oo tle

Street ‘easdesos..

TOUJ" and. sea

PRACTICAL WIRELESS

Directly your Reserva-
tion Form is received a
Copy of Newnes’ TELE-
VISION AND SHORT-
WAVE HANDBOOK will
be set aside in your name,

The sooner your Appli-
cation is received, the
sooner you will be able
to qualify for it.

All applications will be
dealt with in strict rota-
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NEW SPEAK.
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September 22nd, 1934

FRS FOR OLD

Some Interesting Details Concerning the Design of Modern Loud-speakers
By THE PRACTICAL WIRELESS TECHNICAL STAFF

CAREFUL review of the latest types
of speaker scen at Radiolympia
this year reveals that the general

standard of reproduction has been improved
to an almost amazing extent, with the
result that the best among modern speakers,
allied to the best in modern receiver design,
will yield results to satisfy the most
critical. These improvements affect almost
every aspect of radio reception. In many
cases they are so pronounced, and, indeed,
so radical in principle, as to render it
difficult to classify them and to set them
out in logical sequence.

Improved Sensitivity

One of the most striking of the develop-
ments is the improved sensitivity of the
present-day moving-coil speaker, and more
particularly to that of the permanent-
magnet type. Without delving too deeply
into the mechaniecs of speaker design it is
obvious that the sensitivity depends in
part upon the flexibility of the suspension,
and in part upon the magnetic field.
v In these connections, modern methods
of centring the moving-coil in the air gap
and of supporting the periphery of the cone,
give ample axial flexibility to provide a
wide range of displacement, while at the
same time rendering the risk of the coil
getting out of centre a very remote con-
tingency. Thus, one factor in high
sensitivity is assured and the mechanical
strength of the speaker greatly improved.
The second requirement for high sensitivity
is a strong magnetic field. The strength
of a magnetic field, or “ flux density ” as it
is called, is measured by the number of
hypothetical “ magnetic lines ’’ per square
centimetre across the field. By a reduction
of the length of the air gap and by an
improvement in the material of which the
magnets are made, flux densities very

The new W. B. speaker which incorporates a

special matching transformer, as well as a
new magnel system giving great field strength.

much greater than those hitherto employed
are now being ohtained.

A New Magnet Steel

It is, of course, a comparatively easy
matter to obtain a high flux density in a
mains-energized
material of ample section is used for the
magrnet, and ample magnetizing force is
provided by the ampere turns of the
field winding. But in the case of
permanent-magnet instruments everything
must depend upon the design and strength
of the permanent magnet itself. :

Hitherto, using the best tungsten steel
or chrome steel magnets, flux densities
have not been greatly in excess of 8,000
lines for the average permanent-magnet
loud-speaker. Much of the improvement
in this year’s permanent-magnet models
is the result of the discovery of a new
magnet steel containing carefully balanced
proportions of nickel and aluminium.

This nickel-alaminium-steel is not only
capable of being magnetized to a higher
degree than previous types of magnet
steel, but it also retains its magnetism
better and is not so liable to lose a
proportion of its strength after a period of
use. Many makers claim that their new
speakers have a density in the region of
11,500 lines.

In fact, the modern permanent-magnet
loud-speaker is little, if any, inferior to an
instrument of the energized type. Im-
provement in performance is also in many
cases due to better design of the magnet
itself, which is specially shaped to reduce
magnetic leakage to a minimum.

Better Response

Another important seriesofimprovements
has to do with the general quality of
reproduction.. Even the smallest speakers
have an adequate and natural bass
response, and instead of a monotonous
thump, the bass section of an orchestral
performance is a colourful reproduction
in which the tones of the different
drums are easily distingnished and the
distinctive character of double bass and
other low-toned instruments stand out
in all their realism.

At the other end of the scale, also,
response has been greatly augmented,
with the result that the somewhat
dead reproduction which resulted from
full middle register response and defi-
ciency in the upper register has been
replaced by a brilliance which enables
the characteristic colouration of each
instrument in a full orchestra to be
reproduced with remarkable fidelity. In
addition, improved methods of suspen-
sion give that crispness which musicians
term “ attack.”

These improvements are mainly the
result of a better understanding of
the principles of cone design and
suspension. They are also in great
measure due to better design of the
chassis itself. Even in the smallest
speakers, steel pressings of deep

girder section and containing adequate |

speaker provided that®

amounts of metal result in a rigid
construction, while the larger instru-
ments employ heavy-section castings so
proportioned that resonance within the
audio-frequeney range cannot oceur. In
some cases, in order to save weight, thesc
castings are made from aluminium.
Another factor which has reacted greatly
towards improvement in toral reproduction

A
The Michell and Brown Lampshade Model.

completely new design in loud-speakers.

is the further development of the dual type
of speaker. The system of employing a
large cone, whose duty it is to reproduce
mainly the bass and lower middle register,
and a second and smaller cone charged
with the task of reproducing the higher
frequencies is not new, but this year is

‘employed by an extended number of

manufacturers. In‘one instance the smaller
cone with its driving unit is mounted
concentrically on the larger cone, while
other manufacturers prefer to use two
distinct chassis side by side on 2 common
casting. In all cases, however, a suitable
filtering device is incorporated in the
output so that the low-frequency com-
ponent is diverted to the larger unit and
the upper register components to the
smaller unit in correct proportion to give a
faithful and natural reproduction. In
some speakers the input to the high note
section of the dual speaker can be adjusted
to suit the listeners’ own personal taste.

Proper Matching

One of the most important factors in
speaker application is the question of
matching the speaker impedance to that
of the output valve or valves.

There is at present no complete unanimity
among speaker manufacturers as to—the
most convenient method of arranging for
the all essential matching. Three general
methods are in vogue. In some cases
speakers are supplied with no transformer
and are therefore intended to be used

{Continued on page 28)



September 22nd, 193 4

PRACTICAL WIRELESS

EST.

1919

on our system of Easy Payments.
BRITAIN ONLY). OVERSEAS
packed free.

NEW LISSEN SKYSCRAPER FOUR ALL-
WAVE CHASSIS MODEL. - Complete Kit

Send

comprises all components, including set of 10 ,

Lissen Valves. Cash or C.0.D. Carriage A
Paid, £5/12/6. only

Balance in 11 monthly payments of 10/3.

TELSEN $.G.3 KIT, less valves, Cash or Send

C.0.D. Carriage Pald £1/19/6. 2,6

Balance in 8 mouthly payments of 5/-.

If valves required, add £1/11/6 to Cash Price ;

only
H.P., 6/- Deposit and 11 monthly payments. ofG/G

GRAHAM FARISH SKYRAIDER 3. Complete  Send’
Kit for building. Less Valves and Cabinet. 6,
Cash or C.0.D. Carrfage Paid, £3/7/6. r
Balance in 11monthly paymentsof 6/-.  only
\ig) 1f reqmred with Valves and Cabinet.
Cash or C.0.D. Carriage Paid £6/4/0
or 12 monthly payments of 11/3.
COSSOR 352. Three-valve battery Complete Send
kit with all components, valves, cabinet and 10 ,
movlng-coll speaker. Cash or C.0.D. Carriage o
Paid, £5/19/0. only
Balance in 12 monthly payments of 10/-.
COSSOR 340 KIT. Three-valve battery. Com- Send
plete kit, including valves, cabinet and 8 ,6
moving-xron speaker, Cashor C.0.D. Carriage
id, £5/1/3. only

alance in 12 monthly payments of 8/6.

NEW ELIMINATORS

PETO-SCOTT

PILOT AUTHOR KIT
EXACT 10O SPECIFICATION

SEND US YOUR ENQUIRIES FOR EVERYTHING RADIO.
Send us a list of your wants.

CUSTOMERS CAN SEND TO US WITH CONFIDENGCE.

Send full value plus sufficient for half carriage.

We will quote you by return.

Kl
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Miscellaneous Components, Parts, Kits, Finished Receivers or Accessories for Cash or €.0.D. or H.P.
€.0.D. orders value over 10/- sent carriage and post charges paid (GREAT
We carry a special export staff and save all defay.
Any surplus refunded immediately. Hire purchase Terms are NOT available to Irish and Overseas customers.

o ALL PENTODE THREE -
" SH or C.O.D ELRINT

We pay half carriage—

ATLAS C.A.25, for A.C. Mains, Class B and

Send
Q.P.P., four tappmgs 3 60/80, 50/90, 120, 5,
150 volt, 25 m.a. Cash or C.0.D, Carriage -
Paid, £2/I 9/6. only
Balance in 11 monthly payments of 5/6.
B.T.H. NEEDLE ARMATURE PICK-UP and Send
TONE ARM, includln% Volume Control. Cash 2 ,6
or C.0.D. Carriage Paid, £2/0/0.
Balance in 10 monthly payments of 4/3. only
NEW GARRARD MODEL 202A. 12-in. Turn- Send
table. Electric Motor for A.C. mains. Cash 5,
or C.0.D. Carriage Paid, £2/10/0. N
Balance in 10 monthly pn:yments of 5/-. only
BLOCK (Plateless) H.T. ACCUMULATOR. Send
2-60v., 5,000 m.a, Cashor C.0.D, Carriage 6,
Paid, £3/15/0. a2
Balance in 11 monthly payments of 7/-. only
W.B. STENTORIAN SENIOR PERMA- Send
NENT MAGNET M.C. SPEAKER. For Power 2,6
Pentode and Class B. Cash or C.0.D.
Carriage Paid, £2/2/0. only
Balance in 11 monthly payments of 4/-.
CELESTION P.P.M.6 PERMANENT-
MAGNET M.C. SPEAKER. For Power or Send
Pentode. Cash or C.0.D. Carr. Paid, £1/7/6. 2,6
Balance in 11 monthl% payments of 2/6
If required for Class B or Q.P.P. state when only
ordering.
ROLA FR6PM. Permanent Magnet Moving- Send
coll Speaker. Cash or C.0.D. Carriage Paid, 2 ,6
£1/19/6.
Balance in 10 monthly payments of 4/3. only

We are the Largest RADIO-BY-
MAIL HOUSE. SEND US YOUR

®
ENQUIRIES—Quotations by Return—

for EVERYTHING RADIO on
EASY TERMS.

These are the Parts the Author Used. KIT “A”

Author’'s Kit of

£ s d.
1 Peto-Scott Metaplex chassis, 12 by 8in, with
3in. runners 3
1 Colvern Ferrocart g:mged coil nssemb]y
type G.1, 2 and 3 with 3-pt. switch .. 117
14.B. 3-g:mc' Baby condenser, type 2122 15
1 J.B. arcuate drive, type 2125 5
1 Graham Farish .00015 mfd. reaction con-
denser
5 T.C.C. type M condensers : 0001 5
0002; .001, and .0003 mfd (2). .
2T. c2ting_ype “d5 condensers : .1 mfd and
2 T.M.C. .1 mfd. tubular condensers. . 0
7 Graham Farish Ohmite resistances : 500;
10,000 ; 30,000 ; 80,000; 150,000 ohms;
and 2, .6 megi ohm e
1 Ferranti .)0 000 ohm volume control
1 Telsen screened binocular choke .. Ho
1 Telsen standard screened choke .. oo
1 Graham Farish max transformer ..
2 Clix 4-pin chassis mounting valveholders. .
1 Clix 5-pin chassis mounting vnlveholder B
2 B.R.G. component brackets, 23 i
2 Belling Lee socket strips, A.E. and L.S.
1 Bulgin G.B. battery clip, No. 2
1 Belling-Lee 4-way battery cord with wander
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fuse
3 Bellmg-Lee & Bowsprmg * "wander plugs,
G.B+, G G 45
Wire for connectlons, screws, ﬂex ete 6o 2

KIT *A,” Gash or G.0.D. Carriage Paid.. £5 12 6

ax

SENT

BARGAINS

ATLAS CLASS “B” BATTERY 4
et £11.17.6 o0&, £7.19.6

or yours for

and 11 monthly
1 payments of 14/6

Factory built and

tested. Supplied
ready built—
BRAND NEW-—

and fully goaran-
teed in working order by
PETO-SCOTT.

Absolutely comptete with Cabinet, Valves. Speaker,
and Hellesen and Exide Batteries. READY TO PLAY,
FULLY - SCREENED — BAND-PASS TUNING.
MAINS PERFORMANGE with only 8 mja
Quiescent H.T. Battery Consumption.

B.V.A. Variable-Mu @ Illuminated Wave-
S.G. Detector,Class “*B** length Scale.
Driver and Power Valves. @ Combined Volume-

@ All Metal Chassis.
@ Permanent - Magnet

Reaction Control.
@ Output 1} watt.

in Mannfactarer’s Sealed Carton,
to play.

Ready Payments

of 13/6.

Bury ¢y Post- s QM%—CAH.—C.O.D.—EASIWY

ANY {TEM SUPPLIED SEPARATELY —ORDERS OVER 10/.
C.O.D. CARRIAGE AND POST CHARGES PAID

<

Moving-Coil Speaker. @ Single-knob Tuning. PETO-SCOTT CO., LTD., 5
H
H
ATLAS S.G.3 A.C. SET o i CIIC RGNS, LORBONY E.0.1. £
LIST ‘elephone : Ol ncell 9400{7. West End Showrooms * 623 High a
PRICE £9 " 17 u 6 PRIOE£7 7 0 Holdorn, Fondon, W.0.1. Telephone : Holborn 3248, b,
Model 934, Varable-Mu S.G. Detector or Yours for Dear Sirs.—Flease send'me CASHIC.0.D.(HLE. =
and Power Valves. Westinghouse Rectifier. 0 0t 0 0t 04 08 0 0t 0t Bt 50 04 B 0t 04 8 B 0 0t ot B 04 0a 0 B
Full-vision illuminated \Xavelength Scale. ] 3 , 6 A o U
Sockets for Pick-up and extra Bpeaker. N oS U | & for which I evelose € .. e L ... "
A.C. Mains, 200/250 volts, 40/120 cycles, I;’;s‘;,“;g"l,’,,,%ﬁ‘,xﬁ """" Sy -
Complete with Valves, Speaker and Balance in e e 5 -

Cabinet.  Guaranteed BRAND KEW 11 monthly ADDBEEB 7 T i

Yours for
First Sgpecified Parts,
less Valves, Cabinet and Speaker.

Cashor C.0.D. Carriage Paid £5/12/6. |0/3

Balanee in 11 montbly payments of 10/3
!l A sfor

KIT “B " A for KIT ¢« oTep
TRA

but with act of 3 speci- buiagith fetiot 3 speclﬂed

fled Valves, less Cabinet . ;‘ec"];‘e A w&bm{iw-si?::

““3 DS.pcukE;mag\;.aa}l;’n]gr Baffle-Board, less Speaker.

£7/18/0, Or 12 mouthly Caslt or C.0.D. Carriage

s Pald, £8/8/0. o]
paymenta of 14/-. m‘:mthly ;a;ments olrl7/132;
£ s, d.
@ Set of 3 Cossor Valves, as specified 2 06
@ 1 W.B. Stentorian Standard Speaker 1126

EXCLUSIVELY SPECIFIED—/———
PETO-SCOTT TABLE
A beautiful cabinet, Walnut cABI N T

soundly constructed
snd finished, hand®
french pohsbed
Specially designed
for the All Pentode
3 by the Editor,
Mr. F, J. Camm,
Cash or C.0.D,

35/-

Carriage and Pack-
ing 2/8 estra.

" L ”
Scmply Plugd-%..
1935 PILOT CLASS B

SPEAKER-AMPLIFIER KIT

GIVE A NEW LEASE OF LIFE TO

YOUR PRESENT BATTERY SET.
This amazing unit will give
seven times the volume with
mains quality from your
existing battery set. B.V.A,
Class B Valve, 1935 Peto-
Scott Permanent-Magnet
Moving-Coil Speaker, B.R.G.
Driver Transformer and
7-pin Valve Holder. Peto-
Scott Baffie and Baseboard
Asscmbly, all Wires and
Screws, With full-size Dia-
grams and Assembly in-
structions. YOURS FOR

Complete Kit as illustrated. Cash or C.0.D.. 5,

-

Carriage Paid. 45/-.
~CONVERTS ANY BATTERY SET=

Balance in 9 monthly payments of 5§/-

PR.
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] (Continued from page 26)
with a separate transformer. - Other
speakers are fitted with a built-in trans-
former wound for a definite ratio ; others,
again, have built-in transformers which,
by means of numcrous tappings, permit a
more or less wide variation in the transfor-
mation ratio.

Dealing first with the instrument which
has no self-contained transformer, it should
be noted that universal-type transformers
for use with such speakers are available
in several types. One of the most ingenious
is arranged to give no fewer than fifty-eight
different ratios by the correct selection
among nine terminals only.

The same type of transformer is also
built-in on certain speaker models, while
other makes and models have transformers
giving slightly smaller numbers of ratios.
For example, one maker fits to his speakers
a transformer giving 8 ratios and repre-
senting load impedances ranging from 750
to 10,000 ohms. In another make, 10
ratios giving impedances between 10 ohms
and 16,000 ohms are provided, while yet
a third will give a range of no fewer than
30 transformer ratios by the manipulation
of plugs. >

An entirely new idea in impedance
matching is provided by a scheme incor-
porated ‘in one speaker, whereby the
impedance of the load is *“ tuned ” to the
optimum load of the valve by a simple
switching device. Another useful device
embodied in some speakers is a switch
which immediately readjusts the load from
the value required if the speaker is used
as the main speaker to the value necessary
when it is used as an extension instrument.

PRACTICAL WIRELESS

There are still a number of speakers

which are sold with a built-in transformer |

giving one ratio only. In each case,
however, a number of different ratios are
made and it is only a matter of specifying
the actual value required. Such speakers
are, of course, more particularly of interest
to the listener who buys or builds a set
entirely for serious listening and is not
likely to make any alteration to the type

Another- e,xamp[e of a matching device which
gives a large range of impedances.

of output valve’ he employs. On the
other hand, speakers with multi-ratio
transformers will obviously appeal more
strongly to the experimenter.

_cabinets.

September 22nd, 1934
Chassis or Cabinet Models

The vast majority of speakers are avail-
able in chassis form, but there is a growing
number of speakers mounted in a more
or less ornamental cabinet. Such speakers
are obviously intended mainly for use as
extension instruments in rooms other than
that in which the actual receiver is installed.
On the other hand, it cannot be denied
that the position which is most convenient
for the receiver itself is not always that
most suitable for the speaker either from
acoustic or artistic points of view. It thus
occurs that there are many listeners who
prefer their speaker to be a unit separate
from the receiver itself, and these listeners
are fully catered for in this year’s models.

In general, these cabinet-type speakers
are of fairly simple design, consisting of a
square or rectangular cabinet with front
fret and protected by the usual fabric.
For the most part, the cabinets are well
designed acoustically and arc free from
box resonance. The range of designs,
woods, and finishes is sufficiently wide to
cover most requirements, and there are
even models in well-designed bakelite
There is a notable ahsence
this season of freak designs, the only really
unconventional forms being a bowl-shaped
instrument and another of pendant type. In
each case, however, the form of the speaker
has not been allowed to .detract from the
efficiency of the instrument as a reproducer.

Finally, mention must be made of those
features of the latest type instruments
which make for long life and trouble-proof
operation. The greater permanence of the
present day magnet has already been
discussed, as well as the improved design
of centring devices.

Television Items

ELEVISION * lookers”” and listeners
will have an old-time programme
on September 25th, when Bertha Willmott,
John Rorke, Rosalind Wade and her
Radiolympia Girls and Sydney Jerome’s
Quintet will be seen and heard in  For Old
Time’s Sake,” with KEustace Robb as
producer. ‘

On September 28th Lydia Kyasht,
famous Russian dancer, paid a visit to the
television studio in the company of
Katherine Arkandy (soprano) and Gavin
Gordon (bass). So another distinguished
name is added to the list of well-known
dancers to appear before the scanner.

Droitwich Programme

ITH the coming of autumn and the
opening of the new National trans-
mitter at Droitwich, B.B.C. programmes
will undergo a change. Starting on October
8th, continuous alternative programmes
will be broadcast on the National and
Regional wavelengths between 10.45 a.m.
and 6.0 p.m. froom Monday to Friday each
week, and another innovation takes the
form of a regular alternative to the late
dance music: between 10.0 and 11.15 p.m.,
when a general programme will be broad-
cast from the National transmitter.

¢ Monsieur Beaucaire ”

AN adaptation of the romantic opera

* Monsieur Beaucaire,” composed by
André Messager and first produced at “the
Prince’s Theatre, London, in April, 1919,
will be broadcast Nationally on October 4th,
and Regionally on October 5th.

ODDS AND ENDS

In this broadcasting version an attempt
will be made to eliminate not only un-
important characters, but all dialogue
tending to obscure the main plot. In the
opera seven characters appear in the first
scene, while in the broadcasting version
only four voices will be heard. Certain
incidents. occurring in Booth Tarkington’s
original story, but omitted from the opera
book, will be included; and an attempt
will be made to emphasize the dramatic side
of the romance.

As the action covers a period of almost
thirty days, a narrator will be necessary,
but explanatory matter will be cut down to
an absolute minimum, and his voice will be
heard only twice during Beaucaire’s adven-
tures. Jan van der Gucht will play the
part of Molyneux, and the cast will include

- Margaret Lauder, a soprano new to broad-

casting; Mark Raphael, the well-known
concert singer; Claude MacConnell, who
made his broadecasting début in ‘‘The
Lilac Domino ”’; Marjery Wyn; Wilfred
Essex and Boris Ranevsky. The identity
of Monsieur Beaucaire himself will not be
disclosed until the conclusion of the
broadcast.

Launching the New 'Cunarder

HEN the new Cunarder 534 is launched

at Clydebank on September 26th,

the proceedings will be broadcast in the
National programme. Sir Percy Bates,
Chairman: of the Cunard-White Star Line,
will read an address of welcome, to which

the King will reply. This will be followed
by the launching by the Queen and a
running commentary will be given by Mr.
George Blake.

Promotion

LTHOUGH he is only 21, Francis
Durbridge, of Erdington, has’had two
sketches and two revues produced by
Martyn Webster for broadcasting, and has
also written several Children’s Hour plays
and stories. His first ‘‘ straight ” play in
the evening programme from the Midland
Regional will be heard on October 3rd. It
is called . * Promotion,” concerns the
rivalry for a departmental manager’s job
in a big store, and is developed in fifteen
episodes. The principal conflict is between
an oldish man, who has been with the firm
since its small beginning, and the managing
director’s son, who has become engaged to
his daughter. Vincent Curran and Hugh
Morton play the father and prospective
son-on-law;, Cecily Gay, the daughter, and
John Lang, the director.

The Abbot’s Way
A NOVEL feature will be produced for
West Regional listeners on October
6th, entitled “ The Abbot’s Way,” a trek
across Dartmoor. It is described as a
radio-drama jaunt written for broadcasting,
and listeners will follow two men on their
way from Buckfast Abbey across the Moor.
Familiar and unfamiliar spots of Dartmoor
will be introduced and many songs of old
Devon will be sung. The author, E. W.
Sanders, wrote the Devonshire episode on
the Christmas Day National programme.
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TROUBLE-TRACKING SIMPLIFIED

There are Many Receiver Faults which can be Traced Without the Use of Even Such
Simple Apparatus as a Milliammeter, as is Explained in this Article

NE of the first things which an
enthusiastic constructor. must learn
is the method of tracing faults and

minor ‘troubles which can occur in any
type of set, whether it is home constructed
or ready made. The precise system of
testing and of localizing the fault depends
very largely upon the form taken by the
trouble, but there are a number of tests
which apply in all cases, and these should
be studied first of all.

It is surprising how many really useful
tests can be made without the need for
any equipment whatever, and without
the necessity for dismantling the set
or removing any components, once a
clear understanding has been obtained
of the underlying pnnclples of receiver
operation. As an example of this it might
be mentioned that it is often possible to
tell which valve stage in the set is at fault
by merely tapping the glass bulbs of the
valves in turn, or by touching their
respective grid terminals.

Preliminary Tests

When a set is completely ¢ dead ” it is
a good plan to switch it on and off quickly,
listening for a click from the speaker. If
there is no sound at all the speaker itself
might be faulty or there might be a break
in the high- or low-tension supply circuits.
In the case of a mains set the complete
absencc of mains hum would probably
indicate a break in the H.T. circuit, but
before testing the mains equipment the
anode and cathode terminals of the
output-valve holder should be bridged
with a 10,000-ohm resistance. Should a
certain amount of hunrthen be heard, or
should there then be a click in the speaker
as the set is switched on and off, it will e
fairly evident that the last valve is defective
or making bad contact with its holder.
This test might also be applied to a battery
set and, just the same as with a mains
receiver, a click should be heard in the
speaker if one of the leads to it is connected
or disconnected.

outpul Valve Holder
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10000 Ohm Fesislance

th 2.—The output valve can be checked for

emission by connecting a 10,000-0hm resistance

between the grid and anode {erminals of its
» holder.

Another very. simple test for the valves
of a mains set is to feel' at the glass bulb
of each after the set has heen switched on
for a few minutes; each one should feel
distinctly warm, whilst the output valve
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can be carried Gl

out by using the

fingers alone. (Above) Tappmg the glass

bulbs of the valves shows whether or not the

following valves are at fault. (Below) A noise

should be heard when the grid- terminal is
touched with a moistened finger.

will almost certainly be very hot if it is
functioning properly. If any valve is
quite cold, this can be taken as an almost
certain indication that the valve is faulty,
or that its pins are not making contact
with the holder.

Checking Resistances

A very simple test which can be applied
to either a battery or mains set after it
has been switched on for some little time
is to switch off and immediately go over
all the resxstances, feeling each in turn.
If any one is more than comfortably warm
it is probable that there is a short- circuit
and that the resistance has been passing
more current than it should. An examina-
tion of the circuit in which the resistance is
included will probably lead to a solution
of the difficulty. On the contrary, a
resistance in an H.T. circuit which is found
to be quite cold might easily point to an
internal “dis.,”” or to a break in the
circuitin which it is placed. Biasresistances
in mains sets should receive special
attention in this respeet, particularly when
reproduction is poor, when the output valve
becomes abnormally hot, and if the anode-
circuit feed resistances or smoothing choke
seem unduly hot, without there bemg any
sign of a short- circuit.

Undue heating of the mains transformer

TI-IE BEGINNER'S
SUPPLEMENT

in an A.C. recciver generally points to an
overload, which might be caused by a faulty
bias resistance, a short-circuit in the
wiring, or a fixed condenser which has
developed an internal short. In the same
way, frequent ¢ blowing”’ of a fuse will
often indicate .a partial short-circuit,
always assuming that the fuse is of suitable
value. Generally speaking, the input fuse
in a mains set should be rated at 1 amp.,
or about 2 amps. when the set includes a
gramophone motor with automatie record
changer. The fuse in the main H.T.
positive lead of either a mains or battery
sct should be rated at ahout three times the
steady current which it is normally required
to carry.

Some Causes of Crackling

When a fault shows itself in the form of
crackling noiscs there are three possible
causes : the noise might be caused by
interference picked up by the aerial or by
the mains supply, it might be due to a
loose contact, ov it might be produced by
a break in one of the components. To
find which of these items is responsible
the aerial and earth leads should first be
removed. After that the set should be
tapped in various places, whilst individual
components might be gripped and an
attempt made to move them ; this test will
generally indicate the locatlon of a loose
connection. If the noise is entering the
set via the mains leads it will almost
invariably change in intensity or disappear
at certain times of the day, so that it can
be checked by watching this point. When
it is found that thie noise is unaffected by

Aerial lead

Fig. 3.-~S.G. valves can be cut out by con-
necting the aerial lead to their respective
anode terminals.

any of the tests mentioned it will generally
be safe to assume that some particular
component is responsible for it. The
component which is more prone to give rise
to crackles than any other is the L.F.
transformer (when it is connected directly
in the anode circuit of the detector) and
one check can be made by short-circuiting
the primary terminals. Even if this
entirely stops the troublesome noise one
cannot be sure that the transformer is
faulty, because the troublec might arise at
some point in the circuit previous to the
transformer. Nevertheless, it will be an indi-
cation that the transformer might well be
tested more thoroughly, or that the substi-
tution of another one might be tried.

(Continued overlcaf)
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If it is found that the crackling noises
are just the same whether the transformer
primary is shorted or not it will be clear
that the fault is confined to the L.F.
portion of the set. Consequently, the
various feed resistances, output choke
(where fitted), coupling condenser and
speaker should be tested. A fairly good
and simple check for the speaker is to
connect it in place of the transformer
primary, or coupling resistance, in the anode
circuit of the detector. In any case the
crackling will almost certainly be reduced in
strength, but if it has not wvanished

it will be reasonable to blame the speaker.
When the fault (whether it is evidenced
by crackling or lack of signals) appears to
be prior to the detector valve the best
eliminate the preceding
All of the H.F. stages

course is to
stages in turn.

Q™

= =

Fig. 4—When the accumulator is housed in
the cabinet, examine the turns of the coils for
corrosion.

which precede the detector can easily
and quickly be cut out by transferring the
aerial lead from its normal terminal to the
anode terminal of the valve immediately
before the detector. If reasonably good
reception can be obtained after this slight
‘change has been made there will be little
doubt that the fault lies in one of the
H.F. stages. When there is more than one
H.F. valve each can be brought into circuit
in turn by transferring the aerial lead to
the various anode terminals, working
towards the first valve.

Once the stage responsible for the
trouble has been found it is not usually a
difficult matter to find the actual source.
Tt might be found that one of the coil screens
is touching a lead passing through it to
one of the terminals, thereby causing a
short ; perhaps the screening can on one
coil is not properly pressed into position
with a result that it is not earthed and is
therefore making the various tuned circuits
un-matched ; the contacts of a wavechange
switch on one coil may not be touching
each other when the switch is turned to
the medium-wave position. When the
coils are unscreened and the sct is of the
console type with selMf-contained batteries
particular attention should be paid to the
~ windings of the coils, because it will often
be found that acid vapour from the
accumulator will have corroded some of the
turns, or have eaten away some of the
cotton insulation. Trouble of this kind
can be productive of various kinds of
crackling noises, whilst it might even
causc a complete cessation of signals. The
very same thing applies—although with
more force—in the case of a portable
receiver with frame aerial, for it will often
be found that the finer wire used for the
long-wave section has been corroded.
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Some Historic Events Recalled

HAT happened in 1910 ? In another
of his *“ Serapbook ”’ programmes to
be broadcast on Regional wavelength on
September 24th, and on the National
wavelength on September 25th, Leslie
Baily will assist listeners to rccall to mind
some of the most interesting events of that
vear. 'Musical comedy was at its zenith.
The first aeroplanc flight from London to
Manchester was made. Pelissier’s Follies
were at the height of their fame. The pur-
suit of Mr. Robinson took place. * The
Speckled Band,” by Conan Doyle, was
staged at a London theatre. King George V
ascended to the throne, and the Olympic
was launched. All these events will be re-
called in this microphone medley—** Scrap-
book for 1910.”

In the year under review such popular
musical comedy productions as * The Dollar
Princess,” * The Quaker Girl,” and * The
Chocolate Soldier >’ were captivating huge
audiences. The first aeroplane flight from
London to Manchester was a race staged
between M. Paulhan and Mr. Grahame-
White, for which one of the large national
papers offered a prize of £10,000. Starting
in the ’nineties, Pelissier’s Follies gradually
gained public favour, and later took London
by storm, and in 1910 the famous troupe
were still a popular feature of London’s
entertainment.- The nation was thrilled by
the launch of the Olympic, at that time
the largest ship in the world, and looked
upon as a wonder of the ‘ocean. The con-
trast between it and the Cunard-White
Star liner No. ¢ 534,” which will be launched
at Clydebank on the day following the
repeat broadcast of this programme, is very
striking. The Olympic was hardly a
quarter of the size of « 534.”

New Light Orchestra

HE New Light Orchestra will be heard
again by Scottish Regional listeners

on September 26th. The conductor will be

Ian Whyte, and an interesting feature of
the programme will be the -performance of
the ‘ Arran Suite,” by Waught Wright.
The soloist will be Robert Burnett (bari-
tone), who will sing two groups of songs—
one devoted entirely to songs of the sea.

The Launching of ¢« 534”

ONE of the most important broadecasts

of the year takes place on September
26th, when Her Majesty the Queen will
perform the launching ceremony of the
new Cunard liner. 1In addition to the
actual ceremony, listeners will hear speeches
by His Majesty the King and Sir Percy
Bates, Chairman of the Cunard Steamship
Company, and a full description of the
scene at the shipbuilding yard will be given.

Harry Kemp’s Summer Show

SCOTTISH Regional variety pro-

gramme will be given on September
25th, when an excerpt fromm Harry Kemp’s
Summer Show at the Barrfields Pavilion,
Largs, will be relayed. 'The artists taking
part in this programme need no introduc-
tion to listeners, for all the members of this
well-known cast have already been heard
“ on the air ” several times already during
the summer months. This relay concludes
the summer broadcasts from popular
holiday resorts.
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The Old Parish Church

ORSTORPHINE old parish “charch,

. Edinburgh, from which a religious
service will be broadcast on September
23rd, has a long history. It is not known
how long the site has been dedicated to the
worship of God, but a chapel was granted by
King David I to the Abbey of Holyrood in
1128, the date of its foundation being un-
known. Several changes have since taken
place, but a votive chapel, dedicated to St.
John the Baptist, which was built in. 1405,
is now represented by the chancel of the
present church. In 1905 extensive restora-
tion was’ carried out, and the church now
represents as nearly as possible the original
collegiate church as constructed in 1429.

A Self-taught Organist

ECIL CHADWICK, the organist of the
Classic Cinema, who recently gave his
one hundredth broadcast recital, always
permits his mother to draw up the pro-
gramme for his recital on her birthday.
Mr. Chadwick was originally a mill worker,
and as far as the organ is concerned he is
a self-taught player. He confesses to a
whole-hearted dislike to mills and every-
thing pertaining to them.

Symphonic Variations

NEW work by Clifton Helliwell, called
* Symphonic Variations,” which was
first performed last season at one of the
publie concerts in Belfast, will be broadcast
by the Belfast Wireless Orchestra in its
concert on September 2lst. This is Mr.
Helliwell’s first essay into the realms of
serious music, though he is already well-
known to Northern Ireland listeners for his
syncopated numbers and his adaptations of
operetta.

A Pianist at Three

HE Manchester Tuesday Mid-day
Society opens its season on September

25th with a recital by John Davies, a young
Manchester pianist. His mother relates
that Davies could play the piano by ear at

the age of three, but he did not receive

tuition until five years later. Subsequently
he studied at thé Manchester Matthay
School, at the Hochschule fiir Musik at
Berlin, and under Lamond. . Now but
twenty-four, he was featured at a Manches-
ter municipal concert last winter. Broad-
casting from the Houldsworth Hall, Man-
chesfer, on September 25th, he will play
works by Brahms and Chopin.

The Bouquets’ Farewell

E Bouquets Concert Party, presented

by Murray Ashford, are broadcasting
a farewell programme from the Spa Theatre,
Scarborough, on September 25th. On
September 27th a farewell show by Ernest
Binns’ Arcadian Follies will be relayed from
the South Pier, Blackpool, and, immediately
following, Captain Amers’ Orchestra will
broadcast a.programme of popular music
from the Royal Hall, Harrogate.

Uncle Eric’s Goodbye

NCLE ERIC'S last appearance in the
North Regional Children’s Hour is
fixed for September 26th. He then goes,
as Mr. Eric Fogg, to London to take up his
appointment as Empire Music Director.
The League of Helpful Uncles, of which he
has hitherto been a prominent member, has
arranged to give him a grand send-off in a
programme which- will include ‘many old
favourites.
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My ‘indicator’

tells you the
‘Battery Timel’

I forewarn that you may be fore-
armed. I tell you at a glance the
exact state of my. charge and there is
nothing to memorise. You can depend
on what I say. If I report *Full,”
T then I am full. I am a sure safeguard
(WY : against the nuisance of being caught
unawares by a run-down battery. No
need to run that risk. Have an Exide

i

¢ Indicator ” Battery.

PRICES WITH ‘INDICATORS’

Type p1G-C 2 volt 20 a.h. §/-
Type DFG-C 2 volt 45 a.h. 9f-
Type pxG-c 2 volt 58 a.h. 10/-
Type DMG-C 2 volt 70 a.h. 12/-
Type DHG-C 2 volt 100 a.h. 15/6

% These prices do not apply to the
Irish Free State.

'INDICATOR" BATTERY

For wireless H T. get the Exide dry battery

From Exide Service Stations and all good dealers. ExXipe BATTERIES, Exide Works, Clifton Junction, near Manchester.

Branches : London, Manchester, Birmingham, Bristol, Glasgow, Dublin and Belfast. -
’ 7

“STILL KEEP GOING WHEN -THE REST HAVE STOPPED”
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EXCLUSIVELY SPECIFIED FOR THE ﬂ ?@)Zl’baf’f‘g

TELSEN
SCREENED HF. CH

AL WA D ET designers and home constructors
0 BINOCULAR
H.F. CHOKE meet on common ground where the
Suitable for ‘all.-wave’ set ] i
B e e ] choice of Screened H.F. Chokes is concerned.
screen, Whlcl}:. is connectetll .. .. N .
art ter a
o B sminy s Telsen is the make they insist on. The name

action with other 5,6

components. W340. 1s their guarantee that each individual Choke

s is not only the finest of its type it is possible
STANDARD SCREENED .
H.F.CH to produce —triple-tested for permanent

Provides conswtent]y high

efficiency over the entire . efficiency—but also the best value at the

was:hanl%(f)or vil'&)%h itisin-
ten i & metres. . . Ty .
Shadl ard coranact, G price at which it is offered—the lowest

ete with metal screen for . 4
connecuon to earth. 3 ,6
ing terminal, W34I

ALWAYS INSIST ON TELSEN TRIPLE-TESTED GUARANTEED COMPONENTS

Announcement of THE TELSEN ELECTRIC COMPANY LIMITED, ASTON. BIRMINGHAM

consistent with quality.
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Where the Home Constructor Scores

In this Article the Author Points Out the Many Advantages the Amateur Set-builder Has Over the Owner

N one or two quarters it has been men-
tioned that the heyday of home con-
struction is passing, and that there is

little or nothing to be gained in making up a
radio receiver in the home. Let it be stated
right at the beginning that nothing can be
more erroneous, for in dozens of ways the
amateur constructor is at a great advantage
over the owner of a mass-produced com-
mercial receiver.

Consider first the.-question of freedom of
choico which the constructor possesses.
The purchaser [of a ready-made set must
take exactly what the manufacturer has
made. A certain set may he just what he
needs from the technical point of view,
but it may be too big to rest on his wireless
table or its cabinct may bc quite out of
harmony with the remainder of the furniture
in his home. Or he may sce a receiver
which would be quite an ornament to his
living-room, but its specification may be
quite unsuited to his technical require-
ments. The amateur, however, can please
himself in every direction. He can build
a sct to meet his individual needs—a family
set, a DX fan’s set, a short-waver, or a
transportable—and he can mount it in a
cabinet of any shape or size, and of any
finish to harmonize with its surroundings.
He can build it into an existing piece of
furniture or tuck it away among the books
on his bookshelf. He can incorporate a
clock in the set, and can indulge in any
fads or fancies in technical design or in
appearance.

Keeping Pace with Development

In the modern small home, where space
is at a premium, this is a point worthy of
serious consideration. Moreover, a cabinet
used for a previous receiver can be pressed
into service, thus saving considerably on
the cost of maintaining the radio equipment
in line with modern technical practice.

So rapidly do technical developments
arise that practically any commercial
receiver is quite obsolete three years after
it is made, and many sets are at least
obsolescent in [a twelvemonth. But the
home constructor can modify his set when-
ever he likes and so keep abreast of the
times. He need not even wait for his
equipment to become obsolescent, for the
latest developments can be introduced, if
he so desires, immediately they are an-
nounced—or may be postponed just as long
as he wishes. Morcover, remodelling a
home-built set does not involve scrapping
the whole of an expensive outfit. The
replacement of a coil or condenser, or of a
valve, the re-arrangement of a circuit,
and re-designing of an individual stage, all
can be done while retaining all the remain-
ing portions of the set. Such renovations
can also be carried out by instalments, as
and when convenient to the leisure and to
the pocket.

Examples of improvements which can
be made in this way could be multiplied
indefinitely, but it must suffice to men-
tion only a few. Figs. 1 and 2 show how
simple it is to replace an ordinary screcn-
grid valve or high-frequency pentode by
a variable-mu valve in the high-frequency

of a Ready-made Receiver

Fig. 1.—The normal connections for a battery-
operated H.F. pentode.

stage in the case of a battery set. The
arrangement for a mains set, although not
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Fig. 2.—The simple modifications necessar

when changing over to a variable-mu H.Fy.

pentode stage are shown above. The potentio-

meter should have an ** off \X position, otherwise
a 3-point switch is necessary.

quite so simple, since it involves a resistance
network to give the correct screen voltage
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Fig. 3.—Necessary connsctions for a mains
variable-mu H.F. stage. Component values
will depend upon the valve employed and H.T.

available.

and variable automatic bias, is perfectly
straightforward and the conncctions are

‘shown in Fig. 3. Again, a neat device for

changing over from anode-bend to leaky-
grid detection is illustrated in Fig. 4, but
none of thesc conversions would be possible
in the average mass-produced recciver.
Greatest of all among the points whereon
the constructor scores is that with a home-
built set he can definitely experiment. He
can try any device he pleases, which is
quite impossible with a commercial receiver,
and generally speaking the benefits. of
experimenting are threefold. By con-
ducting tests of all deseriptions the amateur
gradually builds up a wealth of knowledge
concerning the technicalities of radio in a
way which is far more rapid and far more
certain, than can ever be possible by mere
reading and study. Many amateurs have
found it impossible to draw =a. circuit
diagram, or even to read one until they had
built one or two sets and .éxperimented
with themm. Thercafter, technical diagrams
were no longer a sealed book, and they were
able to follow articles and descriptions
which * previously. were quite incompre-
hensible to them. Added to this, radio
experimenting is a sourcc of real plcasure,
a fascinating hobby and a highly intellectual
exercise. Finally, the ecxperimenter has
the satisfaction of knowing that his recgiver.
can always be in fashion, always up to
date, always at the height of efficiency,
always complete, yet necver  finished.

A Few Suggestions

With regard to experimenting there is very
much still to be learned about automatic
volume control-—simple A.V.C., amplified
AV.C, amplified and delayed A.V.C.,
and automatic volume control combined
with inter-carrier noise suppressor. The
number of possible circuits is legion, using
double-diode-triodes, Westectors, scparate
double-diodes and so forth. There- ig,
thanks to the new battery operatcd double-
diode-triode, ample scope for the investiga-
tion of A.V.C. in battery-operated sets.
One of the simplest arrangements is that
shown in Fig. 5.

Then different forms of output stage can
be tried—triode, pentode, quiescent push-
pull, class “B,” and so forth—while
methods of tone control, in order to achieve
high quality, is another fruitful field for
research.

To carry out even a minor rcpair on a
modern factory-made receiver is almost
impossible. Most of the essential com-

| ponents and connections are inaccessible

and frequently special tools are required.
Seldom is the complete circuit diagram of
the receiver available, and there is always
the threat that if unauthorized repairs are
undertaken the receiver is no longer
covered by the maker’s guarantec.

The constructor; on the other hand, has
no difficulty about repairs. You see, he
knows his set, having built it. He knows
just what cach component is and where
to find it ; he knows the runs of the wires,
and remembers the little places where he
had difficulty when making up the cet.

tContitued overieaf)
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He also remembers spots where breakdowns
are likely to oceur, and components about
which he had prevmusly had suspicions.
Moreover, his set is accessible, for he has
built .it with the object of pulling it to
pieces and remodelling again and again.
All repairs he can undertake himself; he
has not to wait while the set is sent to a
service depot, and he does not even have
to rely upon the tender mercies of his local
dealer.

Conversions

Another point is that people change their
place of abode. Where previously they had
torely on batteries they may now have the
boon of electric mains. Where once their
electricity supply was on the direct-current
system they
may now be
on alternating
current, or
vice versa.
The home con-
structor need
not purchase a

new set and

-L.T~

i LT
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Fig. 4.—Leaky grid or anode bend rectification

at will.
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sell his old one at a sacrifice. All he need
do is to convert his old set, usually only a
matter of a few evenings’ pleasant work and
at a very small cost. In nine cases out of
ten all that he will have to buy are new
valves and a few yards of wire, but the
owner of a commercial set must buy an
entirely new receiver, and he will be
fortunate if he can dispose of the old one
at one-fifth of its original cost.

The large variety of different cases which
arise when conslderlng the conversion of a
set from battery to mains, or from one type
of mains to another, is so great that it
would be impossible here to give any
extensive instructions for carrying out such
a conversion. It must, therefore, suffice
to point out that in the case of a battery
to mains conversion it is no doubt advisable
to employ the latest types of universal
(A.C./D.C.) valves, as this makes. the set
suitable for use on any electric light system.
If the set is ultimately to be used on an
A.C. supply there will be a considerable
saving in the cost of conversion by reason
of the fact that with universal valves, no
power transformer is required.

Finally, there is one great point on which
the constructor scores over the purchaser
of a complete receiver. This is the thrill
which every constructor experiences when
he has built a set that really works.
may not be that the home-made receiver
is quite as efficient or as neatly built as the
best commercial sets of similar design, but
it is quite conceivable on the other hand

It
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7o Greds or AF Valves

Fig. 5.—One method of applying - simple
A.V.C. in a tuned radio frequency battery
“receiver.

that it may be much better. In any case,
the builder knows that it is the work of his
own hands and possibly, to a greater or léss
extent, the product of his own brains.
There is a wonderful thrill in that, a fact
which all new readers of PracTicAL
WIRELESS can prove for themselves by
making up the * Star * set described in this
issue.

THOSE ODD “BULBS”

An Interesting Description . of the Incidental

.Barretters and

USES are desirable in many positions
in the modern set. For powerful
mains-driven receivers specially de-

signed wire fuses enclosed in glass tubes
and housed in bakelite.carriers are strongly
recommended. In battery-operated sets,
however, and also in certain positions in
the mains set, lamp bulbs of the ordinary
flashlamp type are perfectly satisfactory.
The correct position for such a fuse in a
battery receiver is in the lead joining the
H.T.— terminal to the L.T.— terminal,
and the object is, of course, to safeguard the
‘valves from destruction in the event of an

‘accidental connection between any H.T.+

lead and the filament wiring.

The diagram of connections reproduced
in Fig. 1 makes it clear that any current
derived from the H.T. battery and circu-
lating in the valve filament ecircuit must
pass through the fuse bulb. For general
use in this position an ordinary 3}-volt
flashlamp rated to carry 0.15 ampere will
be found most suitable, for it will easily
carry the normal anode current of the
receiver, but will * blow ”’ before any
excessive current can damage the valve
filaments.

Dial Lights

! The illuminated dial has two great
advantages—it facilitates the accurate
setting of the tuning condenser and it also
indicates whether the set is “ on ” or * oft,”
thus providing a warning to the listener to
switch off before retiring.

In choosing a bulb for a dial light it
should be remembered that the ordinary

XS L'amps"
Tuning Indicators.

flashlamp bulb is not designed for con-
tinuous operation at its rated voltage, but

is only intended for intermittent flashing.

Select, therefore, a bulb rated for a voltage
higher than that of the low-tension supply.
Thus, for a battery set using a 2-volt
accumulator, a 3}-volt bulb should be used.
In addition to ensuring a reasonable’ life
for the dial lamp, considerable economy in
battery consumption will result, for a bulb
rated to consume 0.3 ampere at 3.5 volts
will only take approximately .2 ampere on
2 volts.

In the case of an A.C. mains set, the
filament transformer of which gives 4 volts
a bulb intended for a 6-volt or 63- volt
supply should be used for the dial light.
Such a bulb, normally taking 0.3 ampere
will only consume 0.2 ampere in the set
when operated at 4 volts. If your sect is
of the universal type or of the D.C. mains
type having the heaters of the valves con-
nected in series, it is convenient to connect
the dial lamp also in series with the heater
circuit. In this case it is necessary to ensure
that the bulb is rated to carry continuously
at least the full current of the valve heaters.
Most modern universal valves have 0.2
ampere heaters, but some manufacturers
have adopted 0.3 amperes. There are
suitable flashlamp _bulbs for each type, a
6.0 volt 0.3 ampere lamp being recom-
mended for the 0.2 ampere heaters and a

5 volt 0.3 ampere lamp for the 0.3 ampere
series. Bulbs of the above ratings will
carry the full heater current with safety
and should give a burning light of ahout
1,000 hours.

in Radio Receivers,

By H. BEAT HEAVYCHURCH

which Include Fuses, Dial Lamps,

Some listeners find-the white light from
an illuminated dial somewhat annoying—
bright lights have a kind of fascination for
some people and distract their attention.
This can be remedied by giving the dial
lamp a coat of coloured varnish. Green
is the most restful colour, but red or orange
also give excellent results. Quite good
results can also be achieved .with coloured
gelatine or even with coloured crépe paper
ilqﬁrposed between the lamp and the tuning

ial.

Tuning Indicators

In the interests of high quality reproduc-
tion it is important that when lxstenmg
the set should be accurately * on tune.”
If the set is fitbed with automatic volume
control judgment on this point is difficult
because, when the set is * off tune ” the

(Continued on next page)
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Fig. l.~Indicating the correct position for a
fuse in a battery sel.
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automatic volume control feature will bring
up the volume to maximum. Fortunately,
devices have been developed which give a
clear visual indication when a station has
been accurately tuned in. .

Two main types of visual indicator are
available. In the first and simplest an
ordinary electric lamp bulb of the flashlamp
type is employed and a shutter is located
between the light and a screen on the
panel. The shutter is operated by the
arode current of onec of the receiving

ANODE ]
DECOUPLING RESISTANCE

CATHODE

TODET.
HF ORIF
VALVE

ANODE —
A
PRMING
CATHOI
HT-

Fig. 2—Conventional diagram to show the
operation of a neon visual-tuning indicator.

valves—usually a high-frequency or inter-
mediate-frequency amplifier in a set having
automatic volume control, but sometimes
the detector valve. The movement of the
shutter alters the shape or size or position
of the beam of light falling upon the screen,
thus showing whether the set is accurately
tuned or not.

The second type of luminous tuning
indicator makes use of a neon discharge
tube, which is again actuated indirectly
by the anode current of one of the valves.
The neon bulb for this purpose is of special
type, tubular in form and usually having
three and sometimes four electrodes. Of
these one is a cathode in the form of a
Jong rod running practically the whole
length of the tube; another is a very
short anode Jocated at the bottom of the
tube, and the third a priming cathode of
small size also situated near the bottom
of the tube.

The usual method of employing the
indicator tube is to connect the cathode to
a point in the H.T. supply giving a potential
of about 50 volts. Generally this point is
selected by means of a high-resistance
potentiometer with one fixed tapping con-
nected across the high-tension supply, which
in the normal mains receiver gives about
200/250 volts. The main anode of the
tuning indicator is then connected to the
valve side of the anode decoupling re-
gistance of one of the H.F. or LF. valves,
which is of such a value that when the
normal anode current of the high-frequency
or intermediate-frequency valve is flowing
the voltage between the cathode and anode
of the tube is about 130 wvolts. This
voltage, of course, is not sufficient to cause
the tube to glow, but the subsidiary or
priming cathode is connected through a
resistance to the high-tension negative ter-
minal so that approximately 200 volts is
applied between the priming electrode and
the anode, which is sufficient to cause a
small area of glow at the bottom of the
tubc. When, owing to reception of a
carrier signal, tho automatic volume con-
trol feature of the receiver comes into
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action,. the anode current of the H.F. or
LF. valve is gradually reduced as the set
is brought into tume. The reduction of
the anode current decreases the voltage
drop in the anode decoupling resistance
and thus increases the voltage applied
between the anode and cathode of the
indicating tube. The area of glow
therefore increases and the circuit is so
arranged that the point of optimum tuning
coincides with thel) maximum length of the
glowing column. A conventional diagram
showing the essential connections for this
arrangement is shown in Fig. 2.

Barretters

In universal sets, and also D.C. mains
sets in which the heaters of the valves are
connected in series across the lighting
.mains, some form of resistance is also
necessary in the circuit in order to absorb
the difference between the total mains
voltage and the voltage required to drive
the rated filament current through the
heaters. Thus, with the new 0.2 ampere
nominal, 13-volt universal valves a 4-valve
set, actually requires only some 85 volts
across the filaments, namely: 13 volts
each for the two high-frequency valves and
detector ; approximately 26 volts for the
output pentode and some 20 volts for the
rectifier. If the set is operated on a 200
volt circuit approximately 115 volts remain
to be absorbed by the ballast resistance
and a rather larger value if the mains
voltage is 220 or 240 volts. It is, of course,
not difficult to calculate the correct value
for a wire-wound resistance for this pur-
pose, but such a resistance would only be
suitable for one definitc mains voltage.
Moreover, commercial lighting systems are
subject to considerable voltage variations
during the day, and a fixcd value resistance
cannot automatically compensate for these
variations.

In place of a wire-wound resistance, a
barretter or regulator lamp is usually
connected in series with the heater circuit.
A barretter consists of a filament, usually
of iron wire, enclosed in a bulb filled with
some such gas as hydrogen. This com-
bination has the property that its resistance
will vary automatically in order to main-
tain the current passing through it at a
substantially constant value, even though
the voltage applied to the circuit varies
over fairly wide limits.

Barretters are available for use with the
0.2 and 0.3 ampere series-running valves
and also the older 0.18 and 0.25 D.C.
valves. Each is available in various types
to cover different voltage ranges. A
skeleton circuit of the heater arrangements
for a universal set is given in Fig. 3, and
shows where the barretter should be
connected.

Voltage Regulators

When a radio receiver employing quies-
cent push-pull or class B amplification
is operated from a mains high-tension unit,
very considerable variations in high-
tension voltage occur on account of the
very large fluctuations in anode current
in the output stage. These voltage varia-
tions are due to the fact that the internal
resistance of the ordinary vacuum type of
rectificr valve is fairly high. Two ways
of minimizing these fluctuations are avail-
able. The latest, and probably the best,
is the use of a gas-filled type of rectifier,
in which the bulb is filled with mercury
vapour. Such a rectifier has a very low
internal resistance, and the output voltage
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of a high-tension unit in which such a
rectifier is employed remains constant
within closc limits at all loads.
Alternatively, an ordinary type of rec-
tifier can be employed, and a neon stabilizer

OUTPUT
_DETECTOR PENTODE RECTIFIER

BARRETTER

MAINS

Fig. 3.—Heater circuit for an A.C./D.C. set
showing th: position of barretter.

tube connected across the H.T. output.
The voltage stabilizer may be considered
as a kind of high-capacity condenser having
a low breakdown voltage which will main-
tain the voltage substantially constant,
taking a heavier discharge when the voltage
tends to rise and thus reducing the voltage
to a normal mean value.

PROGRAMME
NOTES

“1 Want to Abolish ”

HE series of discussions entitled “I
want to Abolish,” which begins on
October 1st, is certain to arouse a great
deal of comment through the country.
Mrs. Catherine Carswell will open the
series with a strong plea for the abolition
of Burns Nichts. Those listeners who read
her recent book on the poet will know that
Mrs. Carswell knows her subject thoroughly
and is not afraid of speaking her mind.
Sheriff J. G. Jameson, who will defend
Burns Nichts, is also an expert on Burns,
and has had the advantage of presiding at
more Burns Nichts than he can remember.
Other discussions of an equally controversial
character will be broadcast at fortnightly
intervals.

Pleasley Colliery Band

HIS well-known band comes to the
Birmingham studio from a pit in
the Mansfield district for its first broadecast
on October 2nd. Most of the bandsmen
work on the coal-face. Bert Lambeth has
been the conductor since 1924, and his
son, Leslie, plays a cornet solo. This band
has won nearly £2,000 in prizes.

Back in Town

NGAGEMENTS with secaside concert
parties have prevented several radio
favourites from coming to the microphone
for some considerable time. Listeners may
remember that a few of these artists made
a fleeting visit to the studio on June 12th
in a programme entitled ‘“ Out of Town
To-night.” Now that the holiday season
is fast drawing to a close, Charles Brewer
is preparing another programme on similar
lines to extend a welcome to artists return-
ing from the seaside. This will be broad-
cast on October 8th, on the Regional
wavelength, under the title “ Back in
Town,” and will be of a high-speed nature,
representative of concert parties on the
South and East coasts.
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Lracing Faults in Superheterodynes

The Methods of Carrying Out Systemiatic Tests of a Superhet. are Described in This Article.

SHORT time ago, in an article éntitled

* Superhet. Pointers,” I explained

some of the minor difficulties which

are likely to crop up when building a super-
heterodyne receiver. - Since that article
was written, correspondence has shown
that many of those who construct superhets.
are in an absolute quandary if reception is

not immediately forthcoming. Many
veaders who are perfectly conversant with
TO L.S.
L.F TERMINALS
CHOKE OR ANODE

CIRCUIT

ACIRCUIT

the general systematic method of testing
through a “ straight” receiver do not
appreciate either that an almost identical
procedure may be followed, or that certain
valve stages can easily be eliminated.

It has been explained in these pages
before that in making stage-by-stage tests
of a ‘ straight ”’ set the idea is to cut out
thelow-frequency and high-frequency valves
one at a time, working toward the detector.
The actual method is slightly different in
the case of the superhet., because there are
two detectors, but it is possible to work
toiard each of thesc in turn. For example,
if nothing can be received, or if there is a
persistent crackling or other fault, the first
step should be to eliminate the L.F.
valve by connecting the speaker (a pair of
’phones is better, when available) in the
anode circuit of the second detector, at the
point marked A in the circuit diagram,
Fig. 1.

Eliminating the L.F. Stage

f the fault which was previously in
cvidence has disappeared after transferring
the speaker connections it will be evident
that the last valve was at fault. . On the
other hand, if the trouble is just as bad as

before, the L.F. stage is almost certainly |

blameless, and the defect is in one of the
previous valve cireuits. In this respect
it must, of course, be borne in mind that
signals will, in any case, be weaker when
the L.F. valve is out of use, and, therefore,
such faults as crackles, hum, etc., will
not be heard so loudly. It should be

mentioned inl passing that, in the case of a
mains-operated  receiver, ’phones (when
used) should not be connected directly in
the high-tension circuit, but must be isolated
by means of a low-frequency choke (the
primary or secondary of an old L.F, trans-

Fig. 2—When connecting "phones to a

MFD.
mains-operaled receiver it is desirable to
ANODE I isolate them by mear;s of a circuil on these
ines.

former will often suffice) and a couple of
fixed condensers of between .01 mfd. and
2 mfd. The connections are shown in
Fig. 2.
The First and Second Detectors
After the last stage has been checked,
either the first or second detector can be
tested ; in most cases it does not matter
which is dealt with first. If the first
detector is being dealt with the ’phones
(or speaker) should be inserted in the anode
circuit of that valve in the position marked

oscillator valve should then be broken and
an attempt made to tune in the local station.
Signals will, naturally, be weak, but the
station should be heard ; if not the valve
or its associated tuning circuit is probably
at fault. If a band-pass tuner is employed
it will be desirable to eliminate one tuned
circuit by connecting the aerial direct to
one end of the grid coil. The other tests
will be ecxactly the same as when a
‘“ straight ”* set is being dealt with.

The gccond detector ecan most readily
be tested by breaking the connection
between the secondary of the intermediate-
frequency transformer and the grid con-

ﬂ_ denser, and connecting the latter point

to the aerial-tuning circuit, after discon-
necting the grid of the first detector.
(In the case of a mains recciver, and when
the first valve functions on the anode-
bend principle and has a high anode voltage,
it is best to connect its grid direct to earth
to avoid the flow of too great an anode
current.)

This test covers both the preliminary
tuning circuit and the second detector,
w hilst the L.F. amplifier can also be brought
into use in addition. If it is found that the
first and second detectors and also the
low-frequency portions of the receiver
are functioning correctly, only the oscilla-
tor and intermediate-frequency amplifier
remain. The next step, therefore, should
be to check the oscillator, This can be
done by replacing the broken oscillator
connection, connecting the grid of the first
detector to the tuning circuit and joining

| the grid condenser of the second detector

to the first I.F. transformer, removing the
lead from this to the grid of the first I.F.
valve.

Testing the Oscillator

Signals will certainly be very weak
when wusing these connections, but they
should, nevertheless, be heard, provided
that the oscillator valve and the first 1.F.
transformer are not at fault. If nothing
whatever can be heard it will probably
be found that the os¢illator valve (or section

B in Fig. 1. The anode circuit of the (Continued on page 42)
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Fig. 1.—A typical Superhel. circuil used lo illustrate methods of testing described in
this arlicle.
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§ ELECTRON GLOBE AERIAL
L J

PAYENT N 287698

NEW

and

MIGHTY
AERIAL

Most wireless receiving Sets
to-day are so highly sensitive
that only very short aerials
are generally necessary, but this sacri-
fices stability. When the Aerial is a
short one, your Set will be more selective,

B Actual size of
# Qiobe, Dins,
dinmelor.

but it may be unbalanced, on the verge of oscillation, and hard to control. The
new ELECTRON GLOBE AERIAL remedies this and restores balance to the
set, corrects fading and stops ‘ blasting,’ as the set is so easily controlled and main-
tains selectivity at a higher efficiency.

NEVER BEFORE SUCH A POWERFUL AERIAL
It has a much greater collecting surface than the ordinary séranded wire aerial,
and therefore adds selectivity without loss of volume.

The ELECTRON GLOBE AERIAL gives briiliance and sparkle to the.dullest
transmission, greatly improving the tone and volume. It has special insulated
clamps so that it can be easily fixed to any type or size of steel or wooden mast.
Is splendid on water pipes near the window for accessibility, or can be screwed to any
wall or flat surface, roof, etc. A handsome ornament to the gable, or as a most
efficient indoor aerial.

COMPLETE WITH INSULATED CLAMPS A8 ILLUSTRATED

Standard Model .. De Luxe Model ..
(Copper) 15,- {(Chromium Plated) 21,-
Carr. Paid Carr. Paid

Obtainable from wireless dealers exervrhere or send remittance directio:

“The NEW LONDON ELECTRON WORKS Ltd.

EAST HAM RONDON.EG6

I BT TR

WIRELESS ror THE MAN-IN-THE-
MOON

by COULOMBUS and DECIBEL

2/6 net
by post 2{10

*“If you want a really gorgeous ®text-book ' on Wireless do
read WIRELESS FOR THE MAN-IN-THE-MOON,” writes
the Manchester Evening News reviewer. And referring to
this book and its authors, the Midland Daily Telegraph says,
*“They succeed in imparting a real knowledge about Wireless.
It is both good fun and sound theory.™

‘This book should be in the hands of all who are interested in
wireless a‘nd wish to acquire a complete knowledge of * how
it works.’

THE OUTLINE OF WIRELESS

by RALPH STRANGER

8/6 net
by post 9/-

The author has an easy and informative style coupled with a
thorough knowledge of his subject and the rare faculty of present-
ing scientific facts in simple language. The result is a book which
covers the theory and practice of Wireless Reception from A
to Z and makes everything plain, even to the most * non-techni-
cal " reader. Fourth Edition, revised and up to date. 816 pages,
profusely illustrated. A complete work of reference which should
occupy a prominent place in every wireless enthusiast’s library.
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Another triumph

of precision

SPECIFIED BY
F. J. CAMM FOR
ALL-PENTODE 3

Here is another first>class set which will add to the nation-wide
The All-Pentode Three offers you
splendid results if you follow the specification given by Mr. Camm.

reputation of Ferrocart coils.

He has chosen Ferrocart for their unfailing accuracy—the outcome
of constant research and experiment which has made them the
of coil Do not
with quality, if you want to get the same supreme results as

Mr. Camm himself. Use Ferrocart coils type 39,
-

G. 1, 2 and 3 with battery switch e o

Send to-day for latest Colvern booklet No. 13.

masterpiece construction. compromise

COLPAK

If you are interested in a
complete tuning unit, you will
find the Colpak the most
compact and efficient of all.
It incorporates Ferrocart coils

You can obiain free (by
sending 3d. in stamnps) blue
prints of two splendid sets
employing the Colpak. Write
to Colvern Limited, Romford,
Essex, for blue print, A
{(A4.C. Mains set) or blue prine
B (Battery Set).

and is priced at 37s. 6d.
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INTERFERENCE SUPPRESSION—
CURE

Electrical Engineers rarely have time to delve into this

ITS CAUSE AND
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matter. We, as specialists, and contractors to the Post  faSw® < |

Office, are in a position to advise, and to supply from stock,
all the necessary gear, made to Post Office specification
and in accordance with LE.E. recommendations. The hook
we offer at 6d. will be found a useful guide to the latest
known methods of tracing and suppressing electrical
interferences with radio, and gives sensihle fitting
instructions and diagrams. As an example, the model
Hiustrated on the right,if fitted at the source, or at the
consumer’s incoming mains, is effective
in 809, of cases and costs only 10/6.

Two interchangeable chokes and

~—
DOUBLE CHOKE ,Thlsb'book v:;ll-s:-?ve you. l:nuch. time and . >
AND CONDENSER uniT !rouble. Sendfor it now with remittance, 6d. el

condenser unit—can be adjusted for
AC. or DC. and to provide several
different filter circuits. hokes
may be lncrcased wl(h r]!lnx lﬂﬂd
up to 30 amps.

Pnces are for complete units,

umps. No. 1i34 £3 10 0
5 amps. No. 113} £315 ©

’ 15 amps. No. 1132 £4 6 ©
E 30 amps. No. 1146 £4 35 0

N SNEGENERENINENNAUIRARERD,

Please send new book on

BELLING ‘r lEE LTD Suppression. 1 enclose

CAMBRIDGE. ARTERIAL ROAD, ENFIELD, MIDDX remittance value 6d.

'‘Good..that's found
the fault...

what a good thing

/ bought myself a
PIECO

ROTAMETER

A whole night's job becomes but
a few minutes’ work with the Pifco
ROTAMETER. For quick tracing
of troubles there is nothing like it.
It tests and checks everything, even
#seli ; any one of eight dials being
brought into view by turning the
octagonal knob at the side of the
instrument. Convenient in size and
of amazing accuracy, over 100 tests
are possible with this mains or
battery radio-testing instrument.

2 9 SEPARATE METERS IN ONE

ROTAMETER
. For (testing
1--0-8 volts, For low-tensioa ¢ 0.300 M.A, Jcurzent
\r)lnx' test, takem by

2 —0-30 voits. For grid-hias 7—0-250 M. A, | total valves
voltage test, in set.
3-0.250 voits. For high- 8-—FILAMENT AND RE-

;smg:r;(ggﬁe;gr SISTANCE TEST (4.000
- . - ohms). For D.C. and Recti-
g::l:sll;'ed in Hil‘c'k 5030 M.A. For individusi fied A.C,

elite, complete valve Lest, 9—Ptug-in test for walves,

with leads, in
Ask your dealer te show you ane naw or write for fuli
it details to PIFCO LTD., SHUDEHILL, MANCHESTER,
g and 150, Charing Cross Road, Lomdon, W.C.2,

nre® ROTAMETERS

PIECO _ON THE SPOT WILL TRACE YOUR TROUBLES LIKE-A-SHOT

GOSMOGORD

BALANCED T

ONE PICK-uP

Excephona] hmll
volume an: €
hqh(ful balanced
tone entirely free
from resonance
are the qualities
that make this
pick-up so popu~
lar, All bakelite
construction with
swivel head for
easy needle

that should it n

entire approval,
be refunded.

change. Complete with volume
control_and 5-ft. silk-covered
jead. Sold under the guarantee

gol?l-:l. No. 15 15,‘

Send for new comprehensive and in-
structive booklet showing all products to
COSMOCORD LTD. (Dept. P),
Cambridge Arterial Rd., Enfield, Mddx,

‘Phone : Enfield 4022.

ot meet with
money will

NEWNES’

HOME MECHANIC sers |

An up to
every type

Statjon.

Accumulators

charging, care and maintenance fully described. Useful
advice also given on the erection of a Charging

NOTE : A complete List of subjects dealt with
in this Series will be forwarded on request.

From all Booksellers and Newsagents 1/- each or by post 12 from
GEORGE NEWNES, LTD., 8-11, Southampton St., Strand, London, W.C.2

date and practical Handbook dealing with
of Accumulator. Correct methods of home-

With many illustrations and diagrams.




Sgptember 22nd, 1934

EDITOR

By JACE

Amplified Physical Jerks
EN thousand gymnasts, men and
women, performing exercises in per-
fect unison to music on a twenty-acre
field—that was the imposing spectacle
recently staged in the Strahov Stadium,
Prague, by the Third Workers’ Olympiad.
The military precision of the serried ranks
of athletes was made possible largely
owing to the orchestra of 120 musicians
amplified by a Philips installation and

heard by 120,000 spectators.

The amplifying apparatus included
twenty-four horn loud-speakers, 6ft. long,
and four 120-watt amplifiers. In addition,
a ‘“ Maxiwatt ’ amplifier was used by the
Philips engineers for off-setting the dif-
ference in sound volume due to the direction
of the wind.

The success of this experiment is con-
sidered by experts to prove that there is
virtually no enclosure too large to receive
distinct amplification, provided that suf-
ficiently powerful apparatus is used.

Mr. Grierson’s Flight

HE Marconi Company received recently
the following telegram from Mr.

John Grierson. the British airman who has
just completed a flight from London to
Oftawa. by the Northern Transatlantic
route across Iceland, . Greenland and
Hudson Bay :—

 Marconi receiver and transmitter never
failed to funection. Only regret unable
make full use wireless owing difficulties
solo piloting. 'Transmitter probably saved
my life on east coast Greenland. Wireless
proved indispensable to such a flight.”

Mr. Grierson’s aeroplane was fitted with
a Marconi short-wave transmitter covering
a waveband of 30 to 50 metres, and a
receiver with a “ homing ” device attach-
ment as an aid to navigation.

American Stratosphere Ascent
ITH reference to the stratosphere
ascent made in South Dakota,
U.S.A., during July, it is interesting to note
that Ferranti Class “ B ” input and output
transformers were employed in the short-
wave transmitter which was used in the

balloon for communication purposes.

The equipment was supplied by the
Ferranti Company through the National
Broadcasting Company of America, and the
transmitter with Ferranti Class “ B”
transformers is now reposing in the National
Broadcasting Company’s Museum.

Pifco—New Address

E Provincial Incandescent Fittings

Co., Ltd., best known by their trade
mark, Pifco, the word being made up
with the initials of the registered . title of
the company, manufacturers of the well-
known electric cycle lamps, testing instru-
ments for radio, heating stoves, and
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Sharpex stroppers, have,
after occupying Pifco House
at 71, High Street, Manches-
ter, for twenty years, deemed
it necessary to remove to
more commodious premises
at Shudehill, an arterial road
in the centre of the City of
Manchester.

The foundation stone of
the new buildings was laid

| by Mrs. R. Webber, wife of the founder and

| managing director. It consists of five storeys
and basement with three modern communi-
cating lifts: A handsome show-room has
been fitted out on the ground flogrin Shude-
hill, and a trade counter in Watling Street
section. Office accommodation has been
 taken up on the top floor, capable of seating
over 100 clerks.

We are requested to beg through these
columns for a little further indulgence from
those customers who are still awaiting
deliveries of orders placed early in the
summer.

Stentorians at Glasgow
ERE was a rather amusing incident
at the Glasgow Exhibition which
will no doubt interest our readers.

The W.B. Stand, No. 38, was close to
the B.B.C. Theatre. From the first day it
was found that demonstration of speakers
on the stands from the common feed sup-
plied by the B.B.C. was interfering seriously
with performances inside the theatre, and
it was found necessary to cut down the
“output of the B.B.C. amplifier in order that
the items inside the theatre might be
properly heard and enjoyed.

Naturally, this could not continue, and
experiments were made by the B.B.C.
engineers to find out how the trouble could
.be minimised without entirely rebuilding
the walls of the theatre itself with sound-
proof construction.

After a little time it was found that the
chief culprits were the Stentorian models
which were being demonstrated, and
if these were discontinued full volume
could be put through the other speakers
in the hall without discomfort to the
audience in the theatre. Therefore, on
Saturday evening this stand was dis-
mantled, and on Sunday an entirely new

| >
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A wonderful demonstration of massed drill—controlled by loud-speaker commands.
the paragraph on this page giving details of this novel Philips demonsiration.
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stand .was erected for them at the far end
of the hall. Full volume was then possible
through all the demonstration speakers in
the Exhibition and, having been moved
far enough away from the theatre, the W.B.
Stentorians were allowed to live up to
their name without disorganising the
Exhibition arrangements.

A Critic Retracts !

NE of the most critical Jetters yet
received at Belfast arrived in thc
B.B.C. office there recently. It was from a
listener who expressed himself ** disgusted *
with a certain programme. Its contents
were.duly noted. In the afternoon it was
followed by another letter from the same
writer, entirely withdrawing his first
remarks, apologizing and requesting that
the original letter might be destroyed!
What was the reason ?

The Highest Radio in Great Britain
E have heard of radio receivers in
coal mines, diamond mines, and
numerous other places below the earth’s
surface, but information comes to hand of
the latest effort of a Marconi man—Mr.
C. S. Wakeham, 32, High Street, Llanberis.
Mr. Wakeham !managed to interest a
director of the Mount Snowdon Railway
in the pleasures of radio listening, with the
result that this gentleman became fired
with enthusiasm and determined to provide
entertainment for visitors at the Summit
Hotel, Snowdon. Mr. Wakeham was given
to understand that whatever was installed
had to be first class quality and of good
appearance ; there was to be no outside
aerial as this would detract from the
surroundings of the hotel which are par-
ticularly beautiful. He therefore took a
Marconiphone Model “ 273" via the
Snowdon Mountain Railway and installed
it in the Summit Hotel at the top of Mount
Snowdon. An inside aerial was slung round
the wall inside close to the roof, and the
only earth that could be obtained was a
certain amount of sheet iron which formed
the framework of the building. The
ordinary “ ground’ was impossible, the
foundations being of solid rock. Reception
is reported as being splendid, dozens of
stations coming in at full loud-speaker
strength.

MASSED GYMNASTS.

See
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SUPPLEMENT TO **PRACTICAL WIRELESS”

AMATEUR TELEVISION

CATHODE - RAY TUBE SCANNING
By H. J. BARTON CHAPPLE, BSc, AMIEE

LTHOUGH the methods of controlling
the scamming spot -appear to be
understood by readers interested in

television, the cathode-ray tube is not seo
generally understood. Whereas with discs,
drums, ete., the movements of the parts
can be watched, in the case of the cathode-
ray tube such a course is not possible.

C.R. Tube Electrode System

Take the tube itself and examine the hare
essentials of the clectrode system.
19

This is

shown in Fig. which illustrates an

Fig. 1.—Showing the bare essentials of a cathode-ray

tube's electrode system.

ordinary filament (the eathede) which is
heated by an eleetrical eurrent, so that a
stream of electrons iz emitted from the
filament surfaee just as in any ordinary
valve. Completely surrounding the fila-
ment is a small diameter metal cylinder.
This is termed the eontrol cylinder or
*“ gun,” although in many cases it is known
as the Wehnelt cylinder, after its inventor..
Phis eylinder has applied to it a negative
charge, so as to concentrate and direet the
stream of emitted electrons towards the
circular disc or anode mounted just in
front, as seen in Fig. ). In practice the
incoming television signals are applied to

L Measurement

Feme

Fig. 2—Thkis graphk illustrates the saw-tooth
meation of the felcl:"siou scanning spot.

the control cylinder £nd vary the potential
accordingly for the purpose of altering the
intensity of the electron beam.

The anode has applied to it a high posi-
tive voltage varving from a few hundred
to two or three thousand volts, according
to the type of tube employed and the
purpose for which it is required. This has
the effect of forcing the electrons towards

|

' second (12] pictures

the plate at an enormous speed, and as at
the centre of the plate a small hole is made,
a large proportion of the electrons pass
right through this hole and continue
unchecked until they reach the front
screen, where their high velocity renders
them visthle as a spot on the fluorescent
material with which the screen on the inside
of the bulb is coated.

Spot Movement
This is really equivalent to the stationary
sconning spot noticed in mechanically-
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are now being investigated the frequency is

‘| altered, being 4,500 in the case of 180-line

pictures for the primary motion and 25 for
the secondary motion, respectively.

Saw_-Tooth Motion

In the former case the spot has an upward
movement at a steady velocity, and when -
it has reached the top of the scan a *“ quick
return ”’ is made to the bottom of the light
field being explored, when the process is
repeated all over again except that the path
followed is next to the one previously
described. With most high definition
processes the same effect takes place,
except that scanning is horizontal instead of
vertical, but in both cases the movemecnt

~

operated réceivers when the
scanning mechanism is at rest.l
Interposed in the path of the
_ electron stream between the
~ ' anode and the screen, however,
are two pairs of plates at right |
angles to one another. These are
called deflector plates, and when
no voltage is applied to either
pair the electron path is normal
to the screen. If, however, either
pair or even both pairs of these
plates are given an - electrical
charge it will have the effect of
diverting the electron stream
from its previous straight path
so that it * bends” and strikes
the- front fluorescent sereen at
another point. Furthermore, the
amount of deflection imparted is
proportional to the potential
charge given to either or both
pairs of plates.

Here, then, is a method for making the
spot describe a definite predeterniined path,
provided the potentials on the plates can be
varied by just the right ameunt to suit
the conditions imposed by the scanning

spot movement at the transmitting end.
First of all, each
pair of plates is
connected to a
separate f{requency
generator. With a¥
scanning processes
there is a pvimary
and secondary
movement, the first
depending upon the
namber of strips
into which the pic-
ture is divided, and
the second upon
the number of
picture repetitions
per second. For
example, with the
B.B.C. television
service the primary
movement takes
place 375 times per

per second multi-
plied by the 30
scanning strips),
while the secondary
one is 12} per
second. On the
other hand, with
the higher defini-
tion images which

another, or adjust

Fig. 3.—The heavy and light lines show how
the scanning field is built up by the time bases.

is popularly termed “ saw tooth " motion.
This will be seen from Fig. 2, which indiecates
the steady spot movement with time
{uniform velocity) and at the end of the scan
a rapid return to the original datum level.
The reason for applying the term  * saw
tooth” isreadily apparent from the diagram,
and it is necessary to devise a means where-
by this can be brought about by the
electron spot.

If a voltage variation (having a regular
and vuniform rise in value up to certain
pre-determined limit followed by a sharp
fall to its initial value), can be applied to
one pair of deflector plates, this will bring
about the primary scanning motion desired,
provided the cycle of operations is uniformly
repetitive. One of the simplest and most

Fig. 4—An exampls of a well-designed double time base for
controlling the cathode-ray beam movement.
rales can be altered quite easily and this is one of the distinct
advantages of cathode-ray tube working for television reception
when it is desired lo change from one light area shap: to

The scanning

the scanming lines for low- or high-

definition transmissions.
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effective ways of carrying this out is to use
a thyratron or gas-filled discharge tube.

A “Triggered” Effect

These tubes resemble somewhat an
ordinary valve in appearance but the
electrode construction, and gas filling, cause
them to function in a different manner. The
usual grid volts/anode current curve is not
followed, but the grid voltage can
fixed at a certain prearranged figure
above which no anode current will flow.
The moment the grid voltage falls below
this value, however, the full anode current
flows immediately,, or in other words the
anode current is ‘*‘ triggered ”’ by the fall
in grid voltage.

A circuit is therefore arranged—com-
monly known as a time base circuit—
which in its simplest form is merely a
saturated diode valve. . To thisis connected
the biased gas-filled discharge tube and

a fixed condenser in such a way that a |

uniformly increasing potential is applied
to a pair of the cathode-ray tubes deflecting
plates. This defle€ts the electron stream
in a proportionally uniform manner, so
that the original stationary spot now

describes a vertical or horizontal line on the |,

fluorescent screen, according to which pair
of plates the time ‘base circuit is joined.
The thyratron is arranged to trigger at
the moment when the deflector plate
voltage is sufficient to divert the stream
the required scanning distance along the
strip. At this instant the tube causes
the voltage to drop to its initial value
almost instantaneously (corresponding to
the vertical drop in the saw-tooth graph,
Fig. 2) and the cycle of operations starts
again, to continue for such time as the time
base voltage supplics are maintained.

A Second Time Base

At the same time that this line traverse
or primary scanning operation is taking
place another action is imposed on the
second’ pair of defleetor plates. This
corresponds to the pictures per second
traverse, and is at right angles to the
first operation. Eithera 121- or 25-frequency
time base circuit is made to function,
and obviously its action is to pull down
(horizontal scanning) or pull across (vertical
scanning) the spot so that cach line traverse
is not over the same path but contiguous
one to the other.

As the field of light is therefore traced
out on the fluorescent end of the tube,
this second time base action persists until
at the end of the last scanning line the
second thyratron is triggered and a “ fly-
back ’’ stroke is made to the starting-point

once more. If the whole of this scanning }

operation is imagined to be pulled out
somewhat it will appear as in Fig. 3.

An Advantage

Although simple in theory the time
bases call for very careful design in actual
practice. Usually they are built up in
“double” form to allow one unit to
perform the dual function, and in Fig. 4 is
shown an example of a unit of this character.
The two thyratrens are in the centre, being
flanked by the saturated diodes, while
on the panel are the controls which de-
termine the frequency of the action and the
length of the scanning strokes.

Being a voltage-operated device but little
power is consumed by a cathode-ray
receiver ; indeed, quite small-size high-
tension batteries are marketed specially for
this class of work.
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AMATEUR TELEVISION i

CONSTRUCTIONAL
STRENGTH

\V The clean finish and quality of Hivac
H |VAC productions are strongly emphasised
| in the  embossing of Hivac Anodes
—_—— not only with the letter “H,” but also
VALVE with horizontal and vertical channels.
BRITISH = MADE These add .to the. strength of the
) structure and constitute a safeguard
against buckling. This care in con-
struction is responsible for the
consistent characteristics of all Hivac
valves.

USE HIVAC FOR THE
“ALL-PENTODE THREE”

VP 2I5 . .. 10/6
HP 2I5 .. . 10/6
Y 220 .. .. 106

Obtainable from all Curry's
branches and high-clase dealers.

BATTERY

. TYPES | A /9

THE SCIENTIFIC
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MAINS g /
TYPES 6
FROM

Hivac 1935 Valve Guide and Com-

parative Table *N'' free on request.

BRITISH MADE by :
High Vacuam Valve Co. Ltd., 113-117, Farringdon Rd., London,E.C.1

FOR ALL]|

WRSTESTS

MOVING COIL METERS. New dials
make readings simple, Knife cdge pointers
give greater, accuracy. Mechanism per-
fectly balanced and tested. From 27 6.
MAGNETIC CONTROLLED METERS.
Recommended by leading technicians for |®Accuracy
geveral radio and charging purpose:. guaranteed.
Guaranteed acouracy. In moulded cases,
2}in. overall, 2ip, bole in panel. From 7/8,

werens M = D AGVENOR

SIFAM ELECTRICAL
INSTRUS_%NT co., | DRY BATTERIES AND ACCUMULATORS
ot . "
York Works, Browning St., AN NI
S.E.17. Tel. Rodney 3573 | GROSVENOR ELECTRICBATTERIES LTD.
= ' 2/3, White Street, London, E.C.2.
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YOU HAD
TROUBLE
WITH
VOLUME
CONTROL
LAST

TYPE P. PRICE 3/9.
With knobh:

Also Type P.S. Price 4/6.
and switch.

With knod

Logarithmically Graded Types,
1/- each extra.

The Ferranti F"olentiometers
are silky in action and con-
stant in value. Whilst they
are not usually required to
carry appreciable current,
they will dissipate 0.25 walt
_continuously.  They have a
| slight negative temperature
co-efficient.

A number of years of study
and
necessary in evolving this
really satisfactory Potentio-
meter,one which Ferranti Lid.
believe o be the best avail-
able for

experiment were

general Volume

Control purposes.

Send for list Wb.520
which gives full details.

. FERRANTI LTD,
HOLLINWOOD, LANCASHIRE
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TRACING FAULTS IN SUPERHETS
(Continued from page 36)

of a multiple valve) is not functioning,
due either to the lack of H.T. voltage or a
break in one of the windings of the oscillator
coil. These items should therefore be
tested in the conventional manner before
proceeding further. As a check on the
LF. transformer it might in some cases be
found convenient to change over two of the
transformers in the set. I

If it is definitely ‘established that the
oscillator valve is at the root of the trouble,
no good ‘purpose can be served by leaving
one or more of the 1.F. valves out of circuit,
and they should therefore be re-connected.
When the receiver is being tuned by a
multi-gang condenser it- might often be
found that the oscillator section is not
tracking correctly, because of a fault in the
coils or because the condenser plates are
not of correct shape. In either instance
the best check is to connect a single variable
condenser in place of that section which
operates upon the oscillator coil; this
must be tuned at the same time as the gang
condenser, and if it is found that signals
are much louder with the new connections

1 it will be evident that one of the faults

mentioned does actually exist.

LF. Troubles

When it is found that the oscillator is
functioning correctly, and after following
the series of tests described, there will be
nothing left to suspicion except the I.F.
stages. If there is only a single such
stage, all altered connections should be
re-made to conform with the original circuit.
Check the voltage on the anode of the
valve, and also test the windings of the
transformer for continuity. Where there
is a variable-mu control, this should be
eliminated by short-circuiting the variable
resistance, in the case of a mains set, or
disconnecting the lead to the centre
potentiometer terminal and joining the
““lower "’ end of the transformer secondary
to earth in the case of a battery receiver.

If there are two intermediate-frequency
stages the second can be eliminated by
joining the grid condenser of the second
detector to the grid terminal of the second
I.F. transformer, removing the lead which
normally goes from here tathe grid of the
LF. valve. The same tests as were des-
cribed above in respect of a single I.F.-
stage set can then be .applied before
bringing both intermediate-frequency stages
into use.

The above instructions have necessarily
been of a general nature, and reference has
chiefly been made to circuits incorporating
a separate oscillator valve and a triode
detector. Some of the details will differ
slightly when more modern circuits designed
around multiple valves are being dealt with.
Nevertheless, the principles will be the
same, and a similar method of systematic
testing can be employed. When the first
detector is preceded by an H.F. stage,
the latter can be eliminated exactly as in
the case of a ‘‘straight” receiver, by
transferring the aerial from the first to
the second tuned circuit.

50 Tested Wireless Circuits

Edited by F. J. CAMM

Obtainable at all Booksellers, or by post
rom_Geo. Newnes, Ltd., 811, South-
amplon Streel, Slrarn;. London, W.C.2.
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Do You Know What
This Graph Means?

& w* Anode Current

The man who can analyse these curves and
understand what they indicate knows his job.
But if they do not convey to him perfectly
definite information, it would appear that he
needs more training than he has had. He
is not competent to fill a responsible position
in wireless.

Radio has developed so rapidly throughout
the last ten years that it has now greatly out-
grown “the supply of technically qualified
men required for the better posts. Moreover,
it continues to develop with such speed that
only by knowing the basic principles can pace
be kept with it. .

The I.C.S. Radio Courses cover every phase
of radio work. Our instruction includes American
broadcasting as well as British wireless prac-
tice. Itis a modern education, covering every
department of the industry.

OUR COURSES

Included in the I.C.S. range are Courses
dealing with the Installing of radio sets and,
‘in particular, with their Servicing, which to-day
intimately concerns every wireless dealer and
his employees. The Operating Course is vital
to mastery of ‘operating and transmitting.

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

Then there are Preparatory Courses for the
City and Guilds and I.W.T. Exams.

We will be pleased to send you details of
any or all of these subjects. Just fill in, and
post the coupon, or write in any other way.

International Correspondence Schools, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W,C.2.
Without cost, or obligation, please send me full
tnformation about the Courses I have marked X
IT COMPLETE RADIO
I1 RADIO SERVICING
I RADIO EQUIPMENT
I1 RADIO SERVICING AND SALESMANSHIP
1 WIRELESS ENGINEERING
I1 WIRELESS OPERATORS
1 EXAMINATION (state which)

NaAME oovorssssccrsssscsnccscionancnse A2 00nn..

Address eovie.ca0vecscoicnnas
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Components

1CS

in our Laboratory __ |

BY THE PRACTICAL WIRELESS TECHNICAL STAFF

Lissen Iron-core Coils

HE Lissen iron-core coils are, of
course, well known to our readers,
having been specifled in some of our con-
structional articles. Formerly these were
only obtainable in the form of a rather
buiky nature, in the deep base of which
was included a wave-change switch mechan-
ism. This method of assembly is, of
course, admirable when it is desired to use
two or more coils in a circuit of a rather
compact and efficient nature, as the
apparatus may be constructed without any
external switch wiring, and thus instability
avoided. For the benefit of those who
wish to use this type of coil with an external
switch, such as one of the multiple switches
which are now on the market, Messrs.

i
1

=Y oscillation over the complete wave-band

The new Lissen iron-
core coil without
switch.

Lissen have produced the coil without the
switch base, and consequently the overall
dimensions have been considerably reduced.
The accompanying illustration shows the
new coil, from which it will be seen that the
base is reduced to a normal thickness,
just sufficient to accommodate the terminal
locking nuts and the connecting wire.
When using two or more of these coils
some care will have to be exercised in the
wiring to the wave-change switches, but
otherwise they will prove very useful to the
experimenter. They are available in
several types, from the simple aerial coil
with reaction, to an oscillator coil for
126-ke. intermediate-frequency amplifiers.
The price without the switch is 8s. 6d.,
and with the switch 12s. 6d. Thelong- and
medium-wave windings are separated, and
wound on individual formers, one forming
the upper part of the complete assembly,
and the other being passed through a hole
in the lower part of the assembly at right
angles to the first coil. Litz wire is used
for the medium-wave grid winding, and
losses have been reduced to a minimum.
The coils may be highly recommended and
are very efficient.

i condenser and a separate series padding
| condenser.

Clix Master Plug
N last week’s issue we gave details of
a new master plug which had been
introduced by Messrs. Lectrolinx, Ltd., and
which was designed to accommodate much
larger gauges of wire than the existing
types of plug. We now understand from
Messrs. Lectrolinx that this particular pleg
may be obtained in red as well as black.
The price, as previously mentioned, is 3d.

« A Coil That is Wanted ”
IN our issue dated August 25th we dealt
with various tuning schemes, and on
page 666 we stated, under the above
heading, that there was a need for a coil
which would operate satisfactorily with the
battery-fed heptode valve. Messrs. Colvern
point out that their G.8 coil is designed for
use with either a triode or a pentagrid,
type of oscillator, and that it will function
quite satisfactorily with the battery-
| operated heptodes which are now available.
: This coil is of the iron-core type and the
windings are balanced to provide adequate

with the majority of superhet. circuits
which are now available. It may be used-
with a ganged condenser having a shaped
oscillator section, or with a straight gang

B.T.S. Screened Connector

A NOVEL connecting lead has been
received from British Television
Supplies, and is illustrated at the foot of this
page. This consists of a thin connecting

wire, to the ends of which are soldered some
stout ring connectors. This wire is sur-
rounded by a porcelain tube which is
shaped somewhat after the manner of a
gtring of small beads. Surrounding this
is a spiral of springy metal, each turn of
which locks over the preceding turn and,
owing to the springy nature, the whole
remains quite rigid and grips firmly in a
connecting link which is proyided for an
ecarth connection. By gripping the two
ends of the device and twisting, the spiral
covering is reduced slightly in diameter.
and the earthing clip is thus free to be
moved to any desired position for conveni-
ent earth connection. As a further useful
feature the small beaded tube may be

easily fractured by bending the lead, p=—

and thus the complete device may be
shaped to fit- between any convenient
points and it. will not be liable to move |
and thus upset any ganged tuning adjust-
ments or otherwise give rise to troubles from
the movement of the connecting lead. The
sketch shows the various points which are
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A Popular Mail-order House

ESSRS. HERAUU, of Number One,
Edmonton, London, N.,-are again
entering into a busy period of activity.
This firm, as we have previously pointed
out, is one of the largest mail-order
houses in London, and is in a position
to supply practically all the well-known
t’rgceivers, etc., on popular hire-purchase
Tms,

Two New Condenser Drives

O interesting straight-line dials
have lately been received from
Messrs. Wilkins and Wright, these being of
novel construction and having very dis-
tinctly marked horizontal scales. The
more pretentious of these drives is the
Straight-Line Micro-Dial, and this provides
two reduction ratios of 12:1 and 150:1;
either ratio can be -employed at will, and
without making any alteration, simply by
using the appropriate knob, of which two
are provided, these being of similar size and
concentric with cach other. Both knobs
drive through the medium of a special cord
which actuates a hair-line pointer arranged
to move over a scale divided into 100
divisions. This drive is of particularly
fine design and will be found of extreme
value to the experimenter and short-wave
worker who requires absolute precision,
entire freedom from backlash, and, in fact,
every important asset to accurate tuning.
The price of the Micro-Dial (type No.
W. 350) is 15s.
The other drive is simply styled a
* Straight-Line Dial” and has a single
reduction ratio of 12.1. , It operates on the
same principle as that described above but
has, of course, only a single control knob.
It can be supplied with a two-colour scale
marked either in wavelengths (both medium
and long) in addition to a 100-degree
scale running along the centre, or with a
plain black scale marked with 100 divisions
only. The two-colour scale is correct for

use with coils having inductances of 157
and 2,200 microhenries, respectively, and
in conjunction with * Utility ”’ condensers
types W.347 and W.349. This simpler
model (type W. 346) is priced at 6s. 6d. and,
like that first mentioned, can be obtained
with either black or walnut knob.

mentioned above, and also gives a very
good idea of how the connector may be
used to link an S.G. or H.F. pentode
valve to @ choke. The price of this handy
device is 1s.

A novel
connecling lead
which hos many

special features.
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SIlVER YOU

HEN BUYING
A RECEIVER
LOOK AT THE
VALVEHOLDERS

When they’re “ Clix”’ it’s a
sure sign that the designers
include quality components
throughout. This also applies
to sets for home constructors.
CLIX SPECIFIED FOR THE
“ALL-PENTODE THREE?”
Another new Clix contact
product will be advertised

in September 29th issue.
Look for the *'* A.E.”
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Grealest
Uchiievement
THE MARVELLOUS NEW
"STENTORIAN” SPEAKER

Will bring an wn=
believable im~
provement to
your set, be
cause °
exciusive * New **
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‘volume of any
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cial speaker,and a
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an extra speaker,

W.B. “STENTORIAN'" SENIOR model,
PMS 1, Sent to approved customers for 7 days’
trial .for only 2/8 deposit, If satisfied, pay
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ot 5/-, (Cash, in 7 days, 42/-.)
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PRACTICAL LETTERS FROM
DQACTI%EADERS

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).

Chassis Modifications Wanted.
Sir,—I am very glad to know that you

will be giving us a heterodyne set later on,

for the congestion of the ether is such that
it is impossible to get real selectivity on an
ordinary set.—S. Grid, Det. and L.F.—
and with the advent of the Droitwich
transmitter matters are very much worse.

May I venture a suggestion for the next
set ? The box chassis adopted in most of
your sets is undoubtedly neat in appearance,
but is that the most important thing to
aim at ? For an experimental owner it is a
great nuisance to be obliged to reverse the
whole set when a condenser, ete., has to be
changed or a test made ; and if this system
is adopted might I suggest an alternative
* above board »’ diagram be given for those
who, like myself, prefer to “ get at” the
set with the least inconvenience. This
arrangement has deterred a lot of us from
trying out many of your new sets.

. Also, I hope the condenser dial with a
#in. aperture is a thing of the past and that
full view scales will be adopted.

In a set working direct off the mains,
could an alternative be given for those
having eliminators or batteries *—GEo. E.
WeLcH (Birmingham).

[What do other readers think regarding
Mr. Welch’s suggestions #—ED.]

A Querist’s Thanks

Sr,—I thank you for your answer
to my enquiry re excessive oscillation and
beg to inform you that I found the by-pass
condenser between screening grid and
cathode of S.G. valve defective, just as
you stated. Again thanking you for your
assistance.—R. ParrisoN (Cheltenham).

| A Friendly Gesture from America

SIR,—In the July 14th issue of PrRacTICAL

WIRELESS you published a letter of mine

concerning the reception of the ‘ Phantom
Strings ” through - W3XAL. - I thought
perhaps you would like to know of a very
friendly gesture I received from America.

Following my reception report to the
N.B.C. I received a letter from Mr. Aldo
Ricci, who offered to play any request.
Eventually I heard my request and also my
name mentioned preceding it. I considered
the matter - closed after acknowledging
reception, and was greatly astonished to
receive a gift of an electrical transcription
recorded off the air during the broadecast.
The reverse side of the record contains
greetings from each of the * Phantom
Strings ” to myself. As I am a person
of no position or importance, the gift of
this record- can only be construed as a
gesture of goodwill and friendship.—
F. WabEk (Catford).

Another Chassis Suggestion
Sir,—While appreciating your cfforts
re stripped components as an aid and incen-
tive to assist home constructors in build-
ing efficient sets, there is gne refinement
which would be a great help which you

might be able to effect. It is usual to build

on either a metal or Metaplex chassis, and
this seems to be likely to endure for a long
time.

The prowvision of a Paxolin panel, say
10in. by 3in., about 3/32in. thick, would
give a finish to either type of chassis.
This might be engraved as follows :—

Al E. Pick-up L. S.
0O 0 0 O 0O 00

and have a series of holes to take terminals
underneath, as shown, plus smaller holes
at the corners for fixing to the chassis.
This is not so much a  wrinkle,”” as an
idea that possibly you can find useful.—
E. E. Woobp (Rushden).

An 8-valver for Overseas Use!

Sir,—It is a matter of disappointment
to constructors out here that you do not
publish a set that meets with their require-
ments. For instance, it is no use buying a
sct in Capetown that has less than six
valves unless one desires to listen in to
our local station only. What we desire is
an 8-valve all-wave superhet. with all the
latest improvements and working from
220 A.C. Do you think that you could
include this in your programme for the
near future —H. Tayror (Capetown,
S. Africa).

[We hope 1o conssder the design of a
sustable recesver for overseas use tn lhe
near future.—ED.]

(Continued on facing page)

CUT THIS OUT EACH WEEK.

: —THAT resistance-capacity H.F. coupling
i offers 'a very good medium for Jong-wave
reception., K
~—THAT a higher input is required for a metal
rectifier than the desired output. ;
~—THAT an aerial may probably be shortened
now that the darket evenings are coming, as
signals will be found to be much stronger.
—THAT an accumulator should not be left for
any length of time without charging.
—THAT if the accumulator is not to.be used
for.a long period it should be charged and .
emptied out, and refilled when required,
—THAT leads to a dial-light in an A.C, re-
ceiver should be kept away from the H.F.
wiring in order to avoid the risk of induced hum.
—THAT periodical cleaning of the L.T. switch
in a battery-operated receiver will avoid moises
due to dirty contacts.

Thes Fditor will be pleased to consider articles of a
practical nature suitable for publication in PRACTIOAL
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 manuseripts, every effort will be
made (0 return them if a stamped and addressed envelope
i3 losed. All correspond intended for the Editor
should be addressed ; The Editor, PRACTICAL WIRELESS,
?;00 é\’cwnes, Lid., 8-11, Southampton Street, Strand,

Ownng to the rapid progress in the desipn of ireless
apparatus and to our efforts o keep our readers in touch
with the latest developinents, we give no warrenty that
apparatus described in our columns {s nol_the subject
of letters patent.
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(Continued from previous page)
Quality Reception

Sir,—I was rather interested to see

the letter from Mr. Boyd, , of Harrow,
and your reply. I rather doubt whether
your reply is quite correct, as my own
experience is that there are more people
to-day who are in search of real quality and
few stations than at any time since broad-
casting commenced. It is, moreover, quite
possible with tone control and var.
selectivity to get enough foreign stations
with a quality that is ‘enjoyable. I made
up sets for friends and not one had a
quality which I would listen to.—A. B.
(N.W.2).

‘ Alternative Connections

SiR,—I have just read with interest
the article on Alternative Connections,
and feel sure some mistake has been
made. ~ Surely Fig. 2 shows the more
practical method of connection, as this
in effect is a decoupled circuit, and will
allow- any H.F. currents to be by-passed
to filament. As a matter of fact, thig is
now the accepted way of using an output
choke. In Fig. 1 the H.F. currents havej
to find their way back to filament throughy
the resistance of the H.T.-battery, and this

is- lable to cause instability if the H.T. |

battery is at all run down.

There is one point in using the arfange-
ment shown in Fig. 1, and that is a smaller’
test voltage condenser canbeused. Should]
this condenser break down, little damage
will be done. 1In Fig. 2 a faulty condenser
will pass full H.T. voltage to the filaments,
of the valves, if as in some cases L.T.
positive is connected: to H.T. negative.—
H., V« Wartnine (Qolchester).

[There was no mistake in the article and
the method shown in Fig 1 is generally
preferred.—Ep.]

An Exhibition Echo

SirR,—As a visitor to Radlolympm I saw"®
plenty of woodwork and various tuning)
‘arrangements, ‘but what about the hearing’
‘part of it ? Loudspeakers working from the
most perfect amplifier it was possibler to
have, under perfect conditions. All very
nice, but how about those same speakers
workmg behind their own particular

_cirenit. Will they_sound so perfeet? I
doubt it. If they are gbing to have exhibi-
tions let us also hear the whole machine, not
one part of it. I know that is asking a lot,
but it is not impossible.—A. Rogers (High
‘Wycombe).

An In‘valuai)le Handbook.

ACCUMULATORS

An up-to-date practical handbook dealing

with every type of accumulator, methods

of charging them at home, care and

maintenance. Also explains how to erect
a charging station.

This is one of NEWNES’

| HOME
MECHANIC BOOKS

Ask your Newsagent to show you
other Titles in this helpful Series.

Obtainable at ol Booksellers, or 5(1 pasl
112 each from George Newnes, L l ,-
Southampton Slrewglb ZShan Londan

) ram—

-Po-u.n-'t_)-t )
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/ USE THE
CONDENSERS
THAT
EXPERTS

-lift up the lid
the speaflca

of another, tur\

of the (ﬂﬂ‘{\ ‘&f”,\h
Ask any ‘serious ex&rlmenter,

Make thelr
choice your
choice - use

T.C.C. CONDENSERS

There is a new illustrated price list——just ready.
you have not received a copy from your dealer a p.c
1o us will bring you one.

b &
ALL-BRITISH

- CONDENSERS

THE TELEGRAPH ‘CONDENSER CO. LTD., WALES FARM RD., N. ACTON, W.3

(N

5558
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COIL TURN COUNTERS, for checking
the number of turns up to 9,999 on
[ dial. Soiled only, 1/3 each.
wn METERS. We carry large stocks of
Noedir s Moters alt ranges. Special Charging
CZ 3-0-3 amps., 5/-~. Pole Testers, 2/6, 0-20 volts,
5/-, 0-50 volts, 5/-, 0-100 volts, 5/6, 0-200 volts,
6/-, all A.C. or D,C. MIPANTA A.C. Tast Meter,
300 v, 150 v.,, 74 v., 3 Scnles 18/6. Dixonemeter,
the 50 range tester, 55/-. Moving-coil 1st grade meter
movements for own tester, 5/-.
Permanent Magnets. Tungsten 17 horseshoe, No. 1
is 1lb., 2/6; No. 2, §lb, 2/-; No. 3, ilb., 1/6 ; No. 4,
ilb,, 1/-. Speaker Magnets. Llarge Fourclaw M.C.
Speaker Magnets under manufacturers’ price, 12/-;
with speech coil and frame, 14/-.
Dynamos. Hand geared Alternators 80 v., 30 m.a.,
10/- only. Two comm., H.T. and L.T. D.C. 600 v.
90 m.a. and 6 v. 5 amps., 40/-. Lighting or charging:
16/20 volts 10 amps., 25/~, or complete with switch-
board fitted meter fuses, auto eutout and in main,
8/W, ete., 40/-. Motors. A.C. Fractional H.P. 100 v.
15/-, 220 v., 17/6. Large Stock of all sizes. State volts
and supply.
PW 11 TABLE MIKE,
This is a splendid edestal
Microphone for speegh and musie.
The bakelite case, containing a 2in.
mike and transformer, is on a
bronze pedestal. Switch and plug

socketsare fitted onthe

Ik

case. It stands un-
rivalled for quality and

price .. oo B4
CROONERS. Lnlpel Mikes for
dance bands. American
type. .. - 58 12/6
PHONES. 120 ohm Sullivan

< Headphones, W.D. model, at a
tenth of cost. For circuit testing, fault spotting,
broadcast iistening, microphone experiments. All
one type and new. Aluminium body and headbands.
Maker’s price to-day is 15/-. Our price 2/6 per pair,
8d. postage.

PARCELS of experimental odd coils,
magnets, wire chokes, condensers,
switches, terminals, etc., post free.

10lbs., 7/, 71bs., 5/- 1,000 other Bargains
in New 8ale List ** W."”

Write for Special Bargain List
ELECTRADIX RADIOS
218, Upper Thames St., London, E.C.4
"Phone : Central 4611,

MAKE YOUR
SET ALL-
ELECTRIC!

To get the best poss-
ible  results, you
MUST electrify your set. This
1s simple and interesting. If you .
have an eliminator supplying the H.T., just
scrap your battery valves, replace them with
A.C. valves, and incorporate a HEAYBERD
L.T. Transformer. Below are three popular
models —

MODEL OUTPUT PRICE
723 2+4-2v. 3 amps.. 12/6
727 24+2v. 5 amps. 17/6
731 2+2v. 10 amps. 22/5

Heayberd can nl;o supply a range .of Complete
climinators and Kits of Parts for buildiny your own.

FILL IN THE COUPON’BELOW.

I enclose 3d. in stamps for completely revised 1935 |

adio Handbook showing how to construct a mains
unit or battery charger, and giving helpful hints
and technical tips.

F. C.
HEAYBERD

& G0, -
10, FINSBURY ST.,
LONDON, E.C.2.

MONARCH 0F THE MAINS
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RADIO CLUBS>
AND SOCIETIES

Club Reports should not exceed 200 words in lenglh
and - should be recerved First Posl each Monday
morning for publication in the following week’s issue.

ANGLO-AMERICAN RADIO AND TELEVISION
SOCIETY

‘HE West Middlesex and Last Buckinghamshire

Branch of the Anglo-American Radio and Tele-

October 3rd at 8 p.m. Will all Interested please’
write to Mr. Leslie W. Orton, ‘ Kingsthorpe,”” Willow-
bank, Uxbridge, for particulars ?

It is probable that a television demonstration will
be held on this evening, whilst other attractions
have been arranged.

Mr. J..H. Searle, hon. sec., Southland Branch of
the above soclety, is tr#msmitting, in an endeavour
to communicate with Great Britain, between 5 pom.

the 15th, 22nd, and 29th.

He will transmit the following, in morse code, for
the whole twenty iminutes on each occasion: CQ
(== ==.=)CQ De(-.. JZLACE (-~ .. .—.. . @ .~
.—. .). Wavelength, 80 metres, power 15 watts.

Reports should be addressed to the A-AR. &
T.8. H.Q. at 11, Hawthorn Drive, Willowbank,
Uxbridge, England.

INTERNATIONAL SHORT-WAVE CLUB
A VERY successful meeting of the London Chapter
was held on Friday, August 31st, and was
attended by over seventy short-wave listeners.
The meeting was addressed by Mr. A. E, Bear,
who gave a very interesting talk on short waves,
He made it clear that short-wave llstening was really
worth while, and appealed to the radio manufncturers
and the Press to provide more for the short-wave
listener. In the past short-wave Hsteners had been
poorly provided for.

On Saturday, September 1st, the members of the
London Chapter visited the Battersea Power Station,
over which they were shown hy the Kngineer in
Charge. A. I. Bear, Secretary, 10, St. Mary’s Place,
Rotherhithe, 8.1.16.

SLADE RADIO
THE lecture at the meeting held last week was
glven by Mr. A. F. Poyuton, who described the
| two new Telsen superhets. At the conclusion of
the lecture a demonstration was given, and this showed
that both models gave a fulrly good quality of repro-
duction with ample volume, and the selectivity came
up to expectation. Hon. Sec., 110, Hillaries Road,
Gravelly Hill, Birmingham.

ATALOGUES

RECEIVED

To asave rcaders trouble, we undertake to send on
catalogucs of any of our advertisers. Merely state, on
a postcard, the nammes of the firms jrom whom you
require catalogues, and address it to ‘‘Catalogve,”
PEACTICAL WIRELLESS, Geo, Newnes, Lid., 8-11,
Southampton St., Strand, ILondon, W.C.2. Where
advertisers make a charge, or require postage, this
should be enclosed with applications jor catalogues.
other correspondence whatsover ghould be enclosed.

RICH & BUNDY
LISTENERS who make a point of studying quality
amplification will be very interested in the new
catalogue issued by Messrs. Rich & Bundy. This firin
specialises in the manufacture of transformers and
chokes and a special feature of their products is the
provision of transformers designed for duc-phase output
circuits. The catalogue containg circuits of two typical
duophase amplifiers and in addition gives full details
concerning the system and other Interesting informa-
tion regarding output transformers; malns trans-
formers, line transformers, etc.

PIFCO
A PAMPHLET has just been received from the
Pifco Co.,in which the Rotameter, the Radiometer,
and the All-In-One meter are shown. The leaflet also
iltustrates the eight ranges which are provided on the
novel rotating scale fitted to the Rotameter, and
gives full details concerning the use of the instrumenlf.
A copy may be obtained on writing to the Provincihl
Pifco Housc, High

No

and Incandescent Fittings Co.,
Street, Manchestcr.

CELESTION =
THE new Celestlon booklet contains full details of
a complete range of Celestion speakers, which
include the E5 having .an overall diameter of only
5in,, and the Auditorium speaker, whilch with an
overall diameter of nearly 14ins. weighs 741 Ibs. A
speaker for all needs may be seen in this handy booklet.
A second small hookiet entitled ‘* When Big Men
Fiddle ** will provide interesting reading, as it deals
with the development of the loudspeaker, Messrs.
Celestion-point out that 25,000 of these booklets  were
distributed at Radlolympia recently.

vision Society is resuming meetings on Wednesday,

and 5.20 p.m. (British Summer Time) on September

September 22nd, 1934

Soldered

confacls are
belter

ELECTRICALLY
SOLDERED |
ARE BEST

Switch on a Solon Elec-
iric Soldering lron and

in three minutes it is
y ready for use. It plugs
into a lampholder. Use a

TRADE MARK

ELECTRIC

SOLDERING
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85 watts 7/6
125, 22/6
(Wb 1oz, -
37/6 H unable fo obfain, send us the name

i of your nearest deater.

W.T.HENLEY'S TELEGRAPH WORKS COMPANY LTD.
¥.0.15, Depl. — HOLBORN VIADUCT—LONDON — E.C.1
]

IN ENGLAND

OWECT FaOM
THE MAKERS

and 6 monthiy payments of 6/-
CARRIAGE PAID AND PACKING FREE
Bpecification : Boundly constructed of well-
seagoned timber, beautifully polished rich
walonut shade, ebonised mouldings.

S1ZE OVERALL : Height, 3ft. 3fn. Wldth,
11ft. 8in. Depth, 1 it. 4 in.

Allowing ample rvom for pick-up turntables,
set baseboards up to 18 in. by 14 in. and 7-in.
panel, speaker and accessories. Hinged
motor bourd. BEND FOR LEAFLET.

W. S. WILKIN

Dept. C.,
NELSON MEWS - SOUTHEND - ESSEX
*Phone : Southend 4330, Guernsey Depot :

CASH PRICE 42/- 7, Bondage

ENG INEERS|
ARE YOU EARNING 8
LESs THAN £ 10 PER WEEK?

It ro, you eannot affoid to carry on without reading our 236-
page Handbook. The book explains clearly and definitely mnany
ways of carving out a snceessful career. Among other things,
it explains the Services of our unique Appointments Depart-
ment, outlinea Home-study Courses in all branches of Civil,

6 B4 Mechanical, Eleetrical, Motor, Aero,
€
50 Mcq

Wireless, ** Talkie,” Eng,, Building, etc.

1 and gives detallsiof 1B.So., A.MIG.E.
\‘..‘.\\\W*

$ %,
d S B NOFEE.” Whether you be an old hand
1 or a budding apprentice, get this book
to-day—FREE and POST FREE.
“BRITISH INSTITUTE OF ENGINEER-
ING TECHNOLOGY,
390, Shakespeare House, 29/81, Oxiord
8t., Loadon, W.1.

1EE., AMIMechE, AMILAE,
G.P.0, MATRIC., and all Esams.
We alons Guoarantee—“NO PASS—

o THAT LASTS' YEARS ®
‘14 months’ going every day om a 3v. set
and still kicks up 80v.”=~E. K., Reading., Iastall
n Standard Wet Battery. :Replenish at long intervals—
that's all. Adl Standard Battery Spares. 120v. 2,500
m.a. £2 complete. Carr. paid.—Write Wet H.T.
Battery Co., 26, Lisle Street, London, W.C.2.

H.T.
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SPECIAL NOTE

We wish to draw the reader's attention to the
fact that the Queries Service is intended only
for the solution of problems or. difficulties
arising from the construction of receivers
described in our pages, from articles appearing
in our pages, or on general wireless matters.
‘We regret that we cannot for obvious reasons—

(1) Supply eircuit dlagrams of complete
multi-valve- receivers.

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

(3) Suggest aiterations or modifications to
commercial receivers.

(4} Answer queries over the telephone.
Please note also that all sketches and drawings
which are sent to us should bear the name

and address of the sender.

[ . B

The ¢ Summit” S

] am anxious to build your set the
*Suimmit,” but have one drawback. At the
moment I am using a three-valve set with
-—— valves, and I was wondering would
these valves come in useful for the set,
to be used as V1, V2 and V3. I give here-
with the characteristics of the valves in
questign.”’—J. H. (Blackburn)

As we have many times pointed out in
these pages, we can only guarantee the
receivers which we describe when they are
constructed exactly in accordance with the
published specification. The valves which
you wish to use have almost similar charac-
teristics, but the anode current of two of
them is greater than the specified valves,
consequently the H.T. applied to the
valves will not be so great as when the
correct valves are in use. Therefore, if
you wish to get exactly the same results
as were obtained on the original receiver
you must use the original parts.

H.T. Economisets

‘I should like your opinion of the H.T.
economisers using the Westector. I have
only a two-valve set but would llke to use
a pentode in the output stage. Atthe moment
I am afraid of the H.T. consumption, as
I cannot afford too many H.T. batteries,
but if the economiser works I should like to
fit one.”>—A. J. B. (Stranraer).

The economiser does definitely functlon,
although the exact economy which is
effected obviously depends upon the total

current taken by the receiver, the valve
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LET OUR TECHNICAL STAFF. SOLVE

YOUR PROBLEMS

A JUERIES and |

If a postal reply is
desired, af{stamped ad-

‘dressed envelope. must

be enclosed. Every 4
query and drawing

which is sent must bear

the ‘name and add’:-essEof the sender. Send
your gqueries to the Editor, PRACTICAL
WIRELESS., Geo.” Mewnes, Ltd., 8-11,
Somthampton St.. Strand. London, W.C.2.

which is used, etc. However, you can fit
one with the certain knowledge that you
will ‘get the increased. output given by the
pentode with the saving in current which is
given by the economising device.

American Valve Types

“I notice that several manufacturers
advertise American-type valves for sale in
your columns. Are these valves suitable
for the various types. If so, I should be
greatly obliged if you will tell me how and
where I can obtain it.”’—G. A. B. (Barnsley).

The valves are not interchangeable,
owing to the fact that the valve pins
are arranged in a different manner. There-
fore, to use the American valves you would
have to obtain American valve-holders,
and these are not so easily obtainable.
The characteristics are generally the same,
although there are several special American
valves obtainable, of which there are no
English equivalents. We do not know of
a book of equivalent tables.

Local Disturbance

¢“1 have constructed a two-valve receiver
using an S.G. detector and pentode circuit.
In the daytime this works splendidly, but
at night I get a noise like a motor-cycle
engine. Please could you help me to rid
my set of this ? ’—J. G. (Yateley).

As the set functions during the daylight
it would appear that the circuit is 0.K.,
but that when daylight ceases some form
of electric sign is put into action nearby.
This would give the trouble, and you
should look round for a flashing sign or
a powerful neon sign, and you will no
doubt find that your noises start when
this is put into action. The remedy is in
the hands of the owner of the sign, who
should fit a suppressor. If you communicate
with the postal authorities they will no
doubt assist you if you cannot trace the
interference to a definite sign.

The ¢Leader Three”

‘I am going to bulld the ¢ Leader Three,”
but do not want to use a metallised chassis.
Could I join all the parts marked M.B. to
earth ? ’—P. M. McN. (Wreelverston).

You could do as you suggest, but it is
highly probable that some difficulty would
be presented due to lack of stability. We

The coupon on Page '
iii of Cover, must be :
attached to every query

NQUIRIES

by Our Technical Staff

have not tried out the scheme and thereforo
cannot say with certainty just what would
happen. We would refer you to the first
query on this page.

Chassis Dimensionis
‘I am anxious -to try out the ‘ Summit
Three,” but you do not give any details of the
actual chassis size.”*—J. H. W, (Ilkeston).
The size of the chassis in question is
14in. by 8in. with runners 3in. deep.

Safety and Mains Transformer

‘I have built an- A.C. mains receiver,
but wish to fit a fuse in it to avoid damage.
Where is the best place to put the fuse so
that ample protection is afforded ? >’—
R. B. N. (Manchester).

The most suitable place for a fuse to
protect from damage from the mains is
between the mains leads and the primary of
the mains transformer. To protect the

‘transformer from damage due to a short

on the receiver side, a fuse should be in-
serted in the H.T. negative lead,and should
be joined immediately following the centro
tap of the secondary winding. Alterna-
tively, a fuse could be included in each
anode lead of the rectifying valve if one is
used.” :

H.T. Battety Troubles

In your,issue of ‘¢ Practical Wireless *’
in the Queries and Enquiries page for Sept
8th you describe how the H.T. battery is
made up. I have tried this several times
before, but with poor results. I think the
fault lies-in the sac, which I have taken from
old batteries. These are supposed to be
all right to use, but I've never had any
success. - I get good °‘push’’ from one,
but not from another, and linked together
I can’t average 1 volt per cell. Can you put
me right 2—W. R. (Liverpool).

It is impossible to say from your letter
exactly where you have gone wrong in
the construction of the H.T. batteries,
but the fact that you are only getting an
electrochemical efficiency of 1 volt per
cell would seem to indicate wrong pro-
portions. You do not say whether individual
cell tests show variations per cell or whether
your 1 volt per cell is an average. One
defective cell having high internal resistance
would, of course, reduce the total voltage

! THE QUERIES COUPON APPEARS
| ON PAGE iij OF COVER

PIX

EEERPIX INVISIBLE AERIAL

THE WORLD’S HANDIEST AERIAL

A highly efficient adhesive strip Aerial that gives a wonderful pick-up clear of
interference. Fixed in a jiffy without tools.
it and it sticks. Lightning proof neat; efficient; yust the thing for a modern'home

PIX; London, S E.l.

Press it anywhere you want to run

/-

Double Lengih
3/6
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Miscellaneous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black face type and/or capitals are
-charged’ double -this' rate (minimum charge
3/~ per 'pacagraph). Display_lines are
charged at 6/~ per line, All advertisements
maust be prepaid. 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 6/-, under 5/-
postage 6d. extra, I.F.8. and abroad, carriage extra.
.Orders_under 5/- cannot be sent.C.0.D. PLEASE
SEND FOR ILLUSTRATED CATALOGUE POST
FREE.
TUPENDOUS Purchase of Set Manufacturers’
Stock. All electric 3 Valve (8.G. Det. Pen.) Set in
‘Wainut Cabinet with moving-coil speaker 200-250
volt 40-60 cycles.’ Chassis built. 200-2,000 metres
with 4 valves, £4/19/6.
LL Electric 3-stage Amplifiers, 200-250v., 40-60
A cycles, 10 watts, undistorted output, complete
- with 5 valves, £7/7(-. Suitable speakers, pick-ups and
mlicrophones can he supplied. & .
PECIAL Offer of P.M. and Energised M.C. Speakers.
Purchased from well-known gramophone co.
YPE- 10965F 9in. -diameter, 11,650 ohm’ fleld,
20730 m.a. auditorlum type power transformer.
Handles 10.watts, 30/-. .
YPE 10955H, 9in. dinmeter, 115 ohm ficld, 350/400
m.a, auditorium typc Pentode transformer.
- Handles 10 watts, 30/-. A.C. Kit, 20/-. .
. YPE 4480, 9in. diameter,- permanent magnet.
~ Handles 4 watts.
Multi-ratio-transforier; 4/6 extra.
REMIER SUPPLY STORES._Announce the Pur-
. -. chase of the Complete Stock of a World. Famous
Continental Valve Manufacturer;-all the following'
standard mains types, fully guarantced, 46 each,
H.L., power, High,: Medium, Low magnification,

| Sereen Grid. . Directly heated Pentodes, 1 watt, 3~wntt' B

and 4 watt A.C. outputs, -

THE following’ Ty¥pe, 5/6 each; 350 v. and 500 v.,I i

120 milliamp full waverecctifiers,24wattindirectly
heated pentode. - . .
HE Following American Types at 4/6; 250, 227,
112,.171; 210, 245, 26, 47, 24, 35, 58, 55, 37,
80 and the following. types, 6/6 each; 42, 77, 78,
25Z5 36, 38, 83, 39, 44, 53, 6A7, 6B7, 2A5, 2A6, 2A7,
2B7, 573, 6C6, 6A4, 6D6, OF7. -
LIMINATOR Xits, including transformer, choke,
Westinghouse metal rectifier, T.C.C. condensers,
resistances and diagram, 120v., 20 m.a., 20/- ; trickle
charger, 8/- extra.; 150v., 30 milliamps, with 4v., 2-4
.amps. C.T., I.T., 25/-; tricklo charger, 6/6 extra;
250v., 60 milllamps with 4v,, 3-5 amps. C.T., L.T,,
. 30/-; 300v. 60 m.a. with 4 voits, 3-b amps., 37/6;
200v, 50 m.a. with 4v. 3-5 amps. L.T., 27/6.
PREMIER chokes, 40 milliamps, 25 hys., 4/-; 065
milliamps, 30 hys., 5/6; 150 milliamps, 30 hys.,
10/6; 60 milliamps, 80 hys., 2,500 ohms, 5/6; 25
- milliamps, 20 hys., 2/9.
LL Premier Guaranteed Mains Trans formers have
Engraved Terminal Strips, with tcrminal con-
nections, input 200-250v., 40-100 cycles, all windings
paper interieaved.
PREMIER H.T.7 Transformer, output 135v. 80 m.a.
for voltage doubling, 8/6 ; 4v. 3-4a., C.T. L.T. 2/-
oxl:rn;1 7“(';th ‘Westinghouse rectifier giving 200v. 30
m.a., 17/6.
REMIER H.T.8 and 9 Transformers, 250v., 60
m.a, and 300v. 60 m.a. rectified, with 4v. 3-5a,
and 4v. 1-2a, C.T. L.T. and screened primary, 10/-;
with Westinghouse rectifier, 18/6.
REMIER H.T. 10 Transformer, 200v. 100 m.a.,
rectifiled with 4v. 3-6a., and 4v. 1-2a, C.T. L.T.,
and screened primary, 10/-; with Westinghouse
rectifier, 19/6.
REMIER Mains Transformer, output 250-0-250v,
60 m.a., 4v. 3-5a., 4v, 2-3a., 4v. 1-2a, (all C.T.)
with screened primary, 10/-.
REMIER Mains Transformers, output 350-0-350v.
90 m.a., 4v. 3-5a, 4v. 2-3a, 4v, 1-2a. (all C.T.)
with screened primary, 10/-.
REMIER Auto Transformers, 100-110/200-250v.
or vice versa, 100-watt, 10/-.
ESTERN ELECTRIC . Mains Transformers,
300-0-300v. 65 m.a., 4v. 1-2a., 4v. 2-3a., 6/6;
300-0-500v., 150 m.a., 4v. 3-ba., 4v. 2-3a., 4v, 2-3a,,
4v, 1a. C.T., 4v. 1a, C.T., 19/6.
PECIAL Offer of Mains Transformers, manufactured
by Phillips, input 100-200v. or 200-250v. output
130-0-180 volts 40 m.a., 4v. 1 amp., 4v, 3 amps., 4/6;
@ 200-0-200v., 4v. 1a., 4v. 3a., 4/6.
REMIER L.T. Charger Kits, consisting of Premier
. transformer and Westinghouse rectifier, input
200-250v., A.C., output 8v. } amp., 14/6 ; 8v. 1 amp.,
17/6 ; 6v. 2 amp., 27/6 ; 30v. 1 amp., 37/6 ; 2v. } amp.,

11/-.
B.T.H. Truspeed Induction Type (A.C. only) Electric
Gramophone Motors. 100-250v. : 30/- complete.
OLLARO Gramo. Unit consisting of A.C. motor,
200-250v. high quality pick-up and volume
control, 49/-; without volume contro!, 46/-.

7 ohms speech coil, 13/6. [
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SPI';CIAL Offer B.T.H. Gramophone Motors, A.C.

and D.C., 100/260v., 30/-. Listed £3/3/-.
EDISON Bell Double Spring Gramophone Motors,
complete with turn-table and all fittings, a
really sound job, 15/-.
PECIAL 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 valuc up
to 50,000 ohms, 2/-; 25 watts, any value up to 50,000
ohms; 2/6.
IRE Wound Potentiometers, 15,000 ohms, 1/6;
50,000 ohms, 2/- ; 500,000 ochms, 3/- ; 1,000 ohms
wire-wound semi-variableresistaneés,carry 150m.a.,2/-.

ENTRALAB Potentiometers, 400 ohms 1/-, 50,000,

100,000, 4 meg. any wvalue, 2/-; 200 ohms, wire
wound, 1/-. & 2

OLAR Star, manufacturers’ model, 3-gang con-

densers, fully screened,' 7/6 ; with trimmers.
AMERICAN Triple Gang 0.0005 Condensers, with

trimmers, 4/11; Utility Bakelite 2-gang 0,0005
screened with uniknob trimmer, 3/6 ; Polar Bakelite
condensers, 0.00035, 0.0003," 0.0005, 1/-.

RMOND Condensers, 0.0005 2-gang semi-shielded,

*2/6 ; brass vanes, “with trimmers, 3/6. Brifish
Radiophone 110 kc/s- Intermediate,- 3/-.
AGNAVOX D.C. 152, 2;500 ohms, 17/6 ; D.C. 154,
2,500 ohms, 12/6 ; D.C.152 magna, 2,500 ohms,
37/8, all compiete with humbucking -coils;; please
state whether power or Pentode required;- A.C.
conversion kit for above types, 10/-; Magnavox
P.M., 7in. cone, 18/6,
ELTABEBE Canned Coils with Circuit, accurately
matched, dual range, 3/- per coll; ditto, iron-
cored, 3/6.
RELIABLE Intervalve .Transformers, 2/-; multi-
ratio ontput® transforriers, 4/6.° - -
s ERSHON -8 mf. - Electrolytic Condensers, 435
volts working, 1/9. . '

OLAR 2-gang Uniknob Condenser with Trimmers
and .compléte slow motion Dial, 6/-. L
ESTERN ELECTRIC Condensers, 250v. working,
©2 mf; 1/-. . 25 mf. 6d.

9 .C.C.-Electrolytic Condensers, 5650v. working, 650v.

~ peak, 8, mf.;"4/- ;-4-mf. or 8.mf.-440v. working,
3/-; 15 mf.. 50v. working, 1/-; 25y. working, 256 mf.,!
-1/8; 6 mf.°50v. working and 2 mf. 100v. working, 6d. ;
844 mf., 450v: working, 4/- ; 50 mf:, 50v. working, 2/9’

.C.C. Condensers, 250v. working, 1 mi., 1/3; 2 mf.;

1/9°; 4 mf., 3/-; 4 mf., 450v. working, 4/- ;.4 mf.,
750v. working, 6/-. -
-] .M.V:Condensers, 400v. working ; 4 +4-+1+14-14-
~14+01+0140.1+40.1, 4/Q; 4+4+2+4+1+41+1+1
+0.5, 3/9. = [ y
DUBI IER Condensers, 8 or 4 mid. dry electro-
lytic 450v. working, 3/-. b
VAR_LEY»Constnnt square Peak Colis, band-pass
type BP7, brand -new in maker’s cartons with
instructions nnd diagrams; 2/4. I
VARLEY H.F. Intervalve Coils, BPS, band-pass
2/

complete with instructions in original cartons,

8.
CREENED H.F. Chokes by Onc of the Largest
Manufacturers in the Country, 1/6.
REMIER British-made Meters, moving iron flush
mounting, accurate, 0-10, 0-15, 0-100, 0-250 m.a.,
0-1, 0-5 amps. all at 6/-.
LARGE Selection of Pedestal, table and radio-,
gram cabinets, by best manufacturers, at a
fraction of original cost, for eallers.
HE Following Lines ¢d. each, or §6/- per dozen.—
Chassis valve holders, §-, 6-, or 7-pin, scteened
screengrid leads, anygvalue 1-watt wire end resistances,
wire end condensers, 0.0001 to 0.1 Bulgin 3-amp.
main switches. Cyldon capacitors, double trimmers,

PREMIER SUPPLY STORES

20-22, High 8t., Clapham, 8.W.4. Telephone : Macaulay
2188. Nearest Station, Clapham North Underground.

VAUXHALL.—Magnnvox Permanent  Magnet
Loudspeakers, universal, suitable for Class B
power or pentode ; 5%in. cone, 15/6 ; 7in. cone, 17/6 ;
10in. cone, 23/-. IEnergised 2,500 or 6,500, 10in.
coae, 22/. ; 7in. cone, 15/3. All new with humbucking
colls.
AUXHALL, US.A. Rola Energised 8in. dia-
meter 2,500,6, 500 ohms, 17/6; 10in. diametcr,
25/-; P.M. 8in. diameter, 28/-; 10in. diameter, 33/-,
AUXHALL.—Radiophone Radiopaks, Band-pass
or R.F. superhet, with Lucernc waveiength

September 22nd, 1934

OUTHERN RADIO'S Bargailns.—Sct manufac-
turérs’ guaranteed surplus.
ARIABLE Condensers.—Lotus 3-gang 0.0005, 12/6;
Lotus 2-gang, 0.0003, 8/6 ; Lotus Dyblock single,
0.0005, 4/9 (list 9/6) ; all these condensers arc com-
plete with dials, escutcheons, knobs, fully screened
with trimmers, and boxed ; Hydra block condensers,
16 mf_d. (242--84-2-+1+1), 1,000v. D.C., 7/- each;
Dubilier 4 mfd. (24-1+1), 1,000 v. D.C., 2/9 ; 4.5 mfd.
(2.25--2.25), 1,000v., for mains noise suppression,
3/-; fixed 4 mfd., 2/3; 2 mfd, 1/6; 1 mfd., 1/-;
Ug:nhty Midget 2-gang variable condensers, 0.0005,
with concentric trimmers, 3/5; T.C.C. 0.14-01,
1/3 each.
PEAKERS.—Bluc Spot permanent magnet, with
universal transformer for power, super power,
pentode and Class B; 23/- (list 39/86),
-E.C. 8tork Speaker in Cabinet; 19/6 (list £3/15).

.T.400 Kits, all specified proprietary components;
£2/19/8 (list SJ;{;:?/G).
EGENTONE .C. Eliminators. Type WO5A,
combined with trickle-charger. 20 miiliamps.
Brand new and sealed, 39/6 (list-£4/12/6).
IGR,_AI\I(_) Superhet Coils, set of 4 (1 Ose., 2 1.F., with
Flg tails, a L.F. plain); 12/6 (list 50/-).
L SSEN Superhet 3 Coils Kit, screened, ganged on
base with wave change and filament switches ;
type L.N.5181, for battery or mains; 12/6 (list 30/-).
ARLEY Constant Square Peak Coils, complete
with all accessories, new, boxed, BP.5; 24.
ARLEY H.F. Inter-valve Coils B.P.6; 2/3.

JLRAME Aerials.—Lewcos dual wave superhet,
= - 9/-‘each (list'27/6). .
PICé(z-/g)lfS.——Marconi No. 19 (1934), 22/6 each (list
EADY Radio Instamat Transformers, for matching
any valve to speaker ; Junior model, ratios 1: 2,
1:1,14:1,2:1,3:1, 7/6 (list 27/6); Senior model,
ratios10:1,124:1,14:1,16:1,20:1,25: 1, 12/6
(list"37/6). -
'JQ ECEIVERS —-3-valve screen-grid Elector Super,
coniplete with” valves, Exide . batteries and
,accumulater, Celestion moving-coll speaker, contained
in.magnificent walnut cabirnet ; - £3/10 (list £10).
SRAM Thirty-Three Music Magnet, completc swith
G.E.C. speaker, 2 Osram screen-grid and Osram
power valves in moulded bakelitc walniit cabinet;
£3/12/6 (1ist-£9/9) ; -in original sealed casges. .
OTOLPH Lightweight Portable Receivers, com-
plete with 5 Mullard vaives, Exide batteries and
accumulator, overall size 13in.x11in.x8in., £2/19/6
*(list *£8/8) ;- a réal suitcase 'portable.
EADY Radio Meteor Screen-grid 3-valve Kits, all
. &pecified components” new, ‘in sealed cartons
26/, 'less valves; with 3 Mullard valves, 42/ (list
£5/7/6). ’ » =
“A" Kit, as above, complete with magnificent
walnat cabinet and ~Celestion perm. mag.
speaker; less valves, £3/56; with 3 Mullard vaives,
£4/2/6 (1ist £8/17/6).
ULLARD Radio for the Million, ** Station Master
Three ** battery kits, complete with cabinet and
3 Mullard valves (screen grid, H.L., power), brand new
in original sealed cartons; £2/19/6 complete.
ISCELLANEOUS.—Westinghouse metalrectifiers,
H.T.6,7,8,9/3each; Ferrantichokes,20henry
60 m.a., 6/9 each ; Lewcos siperhet, 8-way bases, com-
plete with valve holders, grid leak, fixed condenser
type ‘‘48," 2/- each; Lissen base turntables, 1/6
(list 5/3; Lewcos coils, BP.F./R., 4/-; T.B.F./C.,
3/3; .8.C./126 (Extensor), 3/3; T.0.8./R., 3/3;
Morse tapping keys, with buzzer and flashlight signal,
complete with battery and bulb, 2/- each.
BRAND New American Valves. All Types Available.
Please Ask for Quotations, -
LL Goods Guaranteed and Sent Carriage Pald..

RANCHES at 271-275, High Rd., Wiliesden Green,
N.W.10, and at 46, Lisle 8t.,, W.C.2. Please
send all post orders to 323, Euston BRd., N.W.1.
OUTHERN RADIO, 323, Euston Rd., London,
63241\'.\’\'.1 (near Warren St. Tube). Phone : Museum
LIMINATORS, 25 m.a, D.C., -, AL, Zis-,
Transformers, 3-1, 6-1, 1/9. British-made valves
H.F., L.F, and Dect., 1/9. Power 2/-. 8.G. 5/-.
Carriage Paid Cash with Order.—Radio Electrical
8upplies, 237, Camberwell Road, London, 8.E.5.

station-named scales, medjum and long, complete, 32/¢.
AUXHALL.—Radiophone 1.F. transformers, with
terminals, 6/-. Radiophone volume controls,
with switch, 3/6.
AUXHALL.—Coils, sct of three on base with
switch, 16/6. Three-gang condeasers, with
covers—superhet., 14/6; ordinary type, 12/6. Disc
drives, complete, 4/9.
AUXHALL.—Pick-ups, 8/—£2,  Write for
quotation. State make, B.T.H. Collaro Motors,
32/6. Grnmoi‘ one switches, 3/6.
AUXHALL,—Westinghouse Rectifiers. H.T.8.,
9/6; H.T.9, 10/-; Westectors’, W4, WX86, 5/9,
ASH with Order, post paid over 2/6, or c.o.d.;
all goods wunused wmanufacturers’ surplus;
guaranteed perfect. Lists free,
AUXHALL UTILITIES, 163a, Strand, W.C.2.
‘Phone: Temple Bar 9338. (Facing Bush
House, over Dennys.) :

!\JEW Speakers.  Celestion P.P.M.9
I “Soundex *’ . (27/6), 13/6.—82,

(35/-), 1

0/6
Bury Rd.
Radcliffe, M/c. .

RADIALA.UDiN (Disposais) Ltd. tXchange your
old set for any new model, balance cash or H.P,
Write for free quotation to largest radio exchange
in UK. Also clearance sale of reconditioned sets
and radiograms at gift prices £1 to £10. Write for
Hst.—46, Brewer Street, Piccadilly . Circus, W.1.
Gerrard 4055.
AR-E you qualified for a good Radio job*? Postal and
private training, all branches. Moderate fees.
I. Q. B, 47, Barl’s Court

Particulars free.—R. T.
Road, London.
LL 35/-. Pentode Three. Solely Specitied Kit,
£3.15.6 Cash (7/7 monthly). Television Disc
Receiver Kit, complete with full Instructions. Receivers,
.Kits, Components. Lowest Prices Cash or H.P. Lists
Free.—** Melfo-Rad,”’ Queens Place, Hove.

PATENTS AND TRADE MARKS,
ING’S PATENT AGENCY, LTD., 146b. Qn. Victoria

Street, E.C.4, offer ¢ Advice Handbook ”’ and
Consultations free, 49 years’ referemces. Write, call,
or ’phone. ’Phone: City 6161. Director, B. T. King.

C.ILM.E,, Reg. Patent Agent, G.B., U.8.A,, and Canada.
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SEPTEMBER BARGAINS

At the ""GOLD-MINE"” STORES, of London.

Listed lupplementary to the September ' RADIO

GOLD-MINE,” now available. Enclose 3d. stamps

for COPY TO-DAY.

21,6 CLASS B AC. ELIMINATOR KITS with
full assembly instructions.

22, 111 SEALED KITS. An unprecedented

Tafe it

11 KITS Complete in sealed cartons.
Full diagram
17,6 AC. ELIMINATOR KITS, 25 ma. State
mains voltage.
14,6 ORMOND PERMANENT-MAGNET. P.M.
SPEAKERS (list 27/

12,6 SHORT-WAVE 111 VALVE KITS. Will tune

in the world,

10, CLASS B CONVERSION KITS. Complete
SRR T s,

10,6 full instructions,

10/-

In sealed cartons, with

PRACTICAL WIRELESS

The PERFECT COMPACT AERIAL PLUS.. ..

The DYTAN is more thar an indoor aerfal. It Is a unique little
4in. by 3in. precision instrument which tunes to your radio and
giver excellent reception with pure tone and selectivity. Static
interference !s reduced to a minimum and all risks from lightoing
ended. Bimply hooks on back of set. No upkecp costs. Ideal
for all H.F. radios. If you already bave an aerial, the DYTAN
will give you extra pickup and act as a
wave trap.

What Expert Critice say about the DYTAN :

4 Practical Wireless > : ** Glves good signal

jJ strength and freedom from statio.”

“ Wireless World’*: "It fs ecertalnly

superior to average indoor aerial. Can be

recommended for use in flats and where
the t] ol an

DyNAMIC &

ANTENNA
A

outdoor aerial.’
’ . 7/6 compiete, Satisfaction or money back,
Post f'eﬂ from Solc European Distributors :

E. M. BERRIMAN (Dept. 6),
TyBroadway, Ludgate Hill, London, E.C.4

SAMPLEBARGAIN COMPONENTSParcel.
Guaranteed value, 30/-—40/-.
8 SHORT-WAVE ADAPTOR KITS
last screw, Full instructions.
6,10 BLUE /SPOT 66!( SPEAKER  UNITS,
List
6, DC. ELIM]NATOR K[TS, with full instruc-

tions and sundries. Sealed.
511

UTILITY TWIN GANG Condensers with S.M.
disc_drives (list 12/6).

5,_ SAMPLE ARGA]N SUNDREES PARCEL.
Guaranteed value, —26/-,

4,11 A.V.C. UNITS (lnst IO/) with full instructions
for any battery receiver.

4/11 WESTINGHOUSE HTS5 rectifiers.

4,11 HT. 8 HT. 9 MAINS TRANSFORMERS,
boxed,

3,11 LISSEN OUTPUT TRANSFORMERS, I/i,
3/1. 8/] 23/| (list 17/6).

3,1 1 ES GHOUSE LT. RECTIFIERS,

3/6 ELECTRIC MIKES Gise 2110,

-volt.
renl qunh(y mxcmphone

,.' te to

ia
W ESTE RN

3,3 IC NICORE iron-core coils (ist 10/6).
(Osc:lla!or type.)
AND  SLOW-MOTION air-spaced

3[3 AL
variable condensers.
2/11 BRITISH RADIOPHONE DRUM DIAL.
SHOP SALES AND DISPATCH DEPTS,
transferred to:
24, ALDERSGATE STREET, E.C.1.
Mall Orders and Correspondence as before to:
Bartholomew Close, London, E.C.1.
Telephone All Depts.: NATional 7473.
2,11 BRITISH RADIOPHONE VOLUME CON-
10, 50, 100,000 ohm:
2,11 BRlTlSH RADI OPHONE FULL VISION
shmght lmc, dial and
2,11 COL BIA LF. TRANSFORMER 3:
1 (list 10/6).
2,6 d N—CORED DUAL-RANGE COILS, with
213 VARLEY SQUARE PEAK DUAL-RANGE
COILS (list 15/-), boxed with full diagrams.
/11 AMPLION CONE UNITS.
1/11 LF. CHOKES, 20 hen.. 30 hen. Worth 5/6.
1,11 SCREENED DUAL-RANCE COILS with

1,11 6-terminal —

now

MICROPHONE TRANSFORMERS.
Worth treble.
1,10 READY RADIO SHORT-WAVE COILS.
6-terminal_base (list 6/6).
1,2 ASTRA DIFFER lALS OOOI 000]5
20 hen.
Condensers, .0003, .0005,
BROWNIE DUAL-RANGE COILS, with
9d' 10d. Glazite, 3d. 10-ft. roll.
1d MICROPHONE U’ITONS vcry sensitive,
. wor(h 3/-._V. holders, 4, 5 pin, 3d.; 7 pin, 6d.
RIE 1-WATT RESIS TANCES All sizes,
ms, 1-5 m
4d SPEC!AL OFFER SPAGHETTI RESIST-
8 ANCES, Allsizes, IOOO 70,000 okms. Or 3/-doz.
3d- each. FIXED CONDENSERS .0005, .005,
3d‘ lo-day for your September number of * THE
RADIO GOLD-MINE.’ By far the most compre-
comp and
general price level lower than ever belore Avoid
to-
LONDON EAST CENTRAL TRADING COMPANY
dehvery. 24-hour servnce Cash or C,0.D. Secure
your Copy of the Sept. * Radio Gold-M.me to-day.

0003 Chokes (list 8/6)
1,_ WAVEMASTER MICA DlFJ_ECTRlC Vanable
11d' rveaction. Helsby 2-mfd. condensers, 11d.
S.-WAVE H.F.CHOKES. Med. and long wave,
6d. &

- 100 ohms to 500,000 ohms. 5/- d
4d ' WATT RFS STAN ES,gjll s:zcs . 250-100,000

»

.0001, .0004, .001-.006; I, .2
ONLY, POST FREE.-—-Enclose 3d. stamps
hensive lists of up-to-date surplus goods (Klts.
t ies) yet produced, with a
delay. Send (enclosing 3d. stamps) &

(Dept. M 126), 23, Bartholomew {Close, London,
EC.1, clephone : NATional . Immediate
THE 'GOLD-MINE’ STORES
RADIO MARKET OF THE WORLD.

juf oooel]
DOUBLE YOUR VALVE |
OUTPUT WITHOUT COST

§

9
" TWINIL,” a clever Valvo-doubling Device, makes this
possible.  Higbly praised by Wireless Papers as ‘‘some-
thing now toitry ont with very great possibilities.’” Post
free with full instructions to make 2-valve recciver equmalling

§ 3-4 valves, 2/8, Details, stamp.

s

Eastern Padio Co., 40c, Waterloo Street, King’s Lynn
oo

Build it
with your
own hands

ISSEN

“SKYSCRAPER” BAND-PASS 3

WRITE FOR FREE CHART

LISSEN  LIMITED, MDD X.
ABLEY Constant Square Peak Band-Pass Coils,
type B.P.5. Complete, all accessories and
instructions. New, boxed, 2/4. (List, 15/-)
EB.]CSON 3-1 L.F. Transformers, new 2nd guaran-
teed, 2/3. (List, 17/6.)
OLUME Controls, 50 000 ohms, New, 1/3.

ELESTION Energised M.C. Speaker, 2,5000hms.

Model D.C. 2054, with universal ‘transformer.
List price, £2/5/0. Our price, 12/6.
IONEER RADIO CO., LTD.,

_ London, W.C.1. Muscum 9607.

WOBURN RADIO OFFER FOLLOWING
FACTURERS SURPLUS:
TIIJTY CONDENSEBS. air spaced, 0005 with
dial and escutcheon, 3/6. ershom Electro-
lytics, 8mfd, 500v., 2/9. Dubilier 2mfd, 1000v. test, 1/3.
Wego, 750v. teqt 1mfd. 1/-, 2mid. 1/2, 4mfd. 2/3.
J)ulanron cored canned colls, 2/6. Eston iron cored
2/6. H.F. Chokes, 10d. Binocular, 1/2. S.W.
Chokes, 10d. Tubular Condensers: 0.1, 001 and
0.02, 6d. Toggles, 6d. Polymet 0001 tag condensers,
1/3 "Ralf doz. Edison 002, 005, 008, 3d. Chassis
mounting valve holder 4/6 pin 1/3 half doz. Igranic
tubulars 001, 4d. Class B Drivers and Chokes, 8/6
pair, with B. V.A. Valve and 7 pin holder, 17/-. Rother-
mel wire wound resistances with switeh, 10,000, 25,000
and 50,000, 3/6. Astra differentials 0002, 1/2 Polar
00035 mica reactions, 1/2. Columbia L.F. Trans-
Iormcrs, 3/1 and 5/1, 3/-. Westinghouse Rectifiers.
H.T 6, 4/6. I}ston Morse Keys, with code, 3/6.
Llssen Output Transformers, 23/1, 3/6. Western
Electric microphones, very sensitive, boxed, 2/3.
Microphone transformers 85/1, 2/3, Marconi trans-
formers, Push-Pull, 4/-. Microphone transformers
(Ideal), ratio 100/1, 3/6 Sistoflex 7yds., 6d. ; screened
flex, 3d. yd. Ormond twin gang 0005 condensers
mica dielectrie, with trimmer, and disc drive and
escutcheon, 3/9. British Radiophone straight line dials
with escutcheon and twin dial lights, 3/9.
ESISTANCES : Bargain parcels of 13 wire wound
14 watt, resxstances accurate 1%, values
100 ohms to 50 000, at 3/9 each, postage 2d.
.R.C. Ehmmators 150v. 30 m.a. Three positive
H.T. Tappings. Guaranteed 12 months. A.Q.
Model with Tnckle Charger (2v. 4v. C6v. } amp }
32/6. A.C. Model, 21/-. Universal A.C./D.C. Mode
21/-. D.C. Model, 9/6 (Carriage extra 1/- on each.)
NEW Trade List now ready, enclose heading and

mp.
OBURN RADIO CO, 9, Sandland Streot,
Bedford Row, W.C.1. "Holborn 7289.

ISLEWORTH,

Coptie Street,

FREE ADVICE BUREAU

COUPON

This coupon is avallable until September 29th;
1934, and must be attached to all letters cop-
taining queries.
PRACTICAL WIRELESS, 22/0/34,

emens .o . .
4 Sifam Electrical Instrument Co.

e
il

HE followihg unused 8ét Manufacturcrs’ Surplus ;
all goods guaranteed perfect ; immediate delivery.
OLVLRDYVES {Ferrocart) 7/6 Dubilier or Erie
registors, 1 watt type, 7d., 2 watt type, 1/2;
Marconi K19 pick-ups, 22/4). Iladxophone IIP trans-
formers, 110KC or 117.5K.C.
WEST GHOUSE recmle:s HTS 9/6, HTY, HT10,
LT4, LTS5, 11/-. Regentone transformers for
HTS or HT9 with 4v-4a LT winding, 7/6.
AINS transformers, 350-0-350v., 60 ma., [4-4a,
4v-2a, 12/6. Eliminators, outputs 150v.
26ma., S.G. and detector. A.C. type with Westing-
house rectlﬂer, 25/-. D.C. type, 12/6. Collaro granio-
hone motors, 100-250v. A.C., 34/-,
bUBILIER dry electrolytic condensers, 8mf. or
4mf, 500v. working, 50v, 50mf, 3/6.
OTOROHM volume controls, with switeh, 2/6.
BTH pick-up tone arms, 3/-.
LL types of brand new American valves in stock,
first-class makes,- guaranteed. 247, 235, 551,
89 18 19, 46, 59, 6A7, 15, 42, 41, 38, 39, 78, 75, b7,

44, 36, 45, 12/-. UX171A, UX199, UX280,
UL45 UX226, 'UY227, 8/-,  UX250, UX28I,
UX210, 18/-.

TH-RK speakers, 6v field, suitable for P.A. work,
27/6. A.C. type with ﬂeld rectifier, £2/7/6.
I\/ AGNAVOX speakers, complete with hum-bucking
coils, output transformers, etc., 152 (9in. cone),
22/6. 1564 (7in. cone), 15/9. Rola "F6 (7in. cone),
17/6, with all 2,500 or 6,500 ohm flelds. Magnavox
PM254, 18/-. Magnavox, PM252 (9in. cone), 22/6.
Carriage paid, cash with order or C.0.D.
WARD, 2nd floor, 45, Farringdon Street, London,
E.C.4. Telephonc: Holborn, 9703.

PEARL & PEARL

190, Bishopsgate, London, E.C.2. All the following
bargains guaranteed new goods. Cash or C.0.D,
Carrmge Paid.
I ANIC 2-gang variable condensers .0005 mfd.
cach side. Complete with trimmers and duet
can be fitted on baseboard of panel.
17/6. rice, 6/11.
GRANIC hort Wave H.F. Chokes, 10-120 metres.
Baseboard or Panel mounting, 1/3.
GRANIC Class “ B” Driver Transformers, tapped
1-1 and 13-1. List price, 11/6; our price, 4 }11
GRANIC Pentode tapped Choke, provides tappings
from 1-1 to 6-1. List 10/6; our price, 3/il.
RIOTRON 4-pole balanced ~ armature speaker
units, type “B’’; sensitive,' beautifal tonc;
list, 2"£} our price 6{11.
N Pick-ups with volume control incorporated ;

list, 15/- ; our price, 6/11.
OVEREIGN Iron Cored Coils, with circuits, 2711

each.
LTRA-PANTHER Receiver

cover ; List,

Cabinets, highly
polished and finished in veneered walnut.
Size, 20}ins, high, 17iins. wide, 1lins. deep, Our

price 13/8. Pedestal type, 35ins. high, 22ins. wide,
12ins. deep. Our price 30/-. Note: These two lines,
Carriage forward.

All Mait Orders Direct to PEARL & PEARL, 190,
Bishopsgate, London, E.C.2. Tele : Bishopsgate 1212
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