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—the wonderful new low loss lead im cable definitely eliminates
crackle, background noises, mush and all man-made static, It
improves selectivity and_increases semsitivity, Get one to-day. You . /
can fix it in less than five minutes, |
OF ALL DEALERS iy fengtis of 15 feer 10/
Longer sizes at proportionate prices. -
BRITISH RADIOPHONE LTD., ALDWYGH HOUSE, LONDON, ‘¥.(.2
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SPECIFICATIONS

BATT'® ¢ MODEL 34
PENTODE OUTPUT

Balanced Armature Loud Speaker.

Complete Kit of Parts for assembling Cossor Melody Maker,
Model 341, similar to illustration, including Cossox Variable-
Mu Screened Grid, Cossor Detector, and Cossor Peatode
Valves. Fully screened  coils, Double- -Gang Condeascr,
Combined Volume Control and On-Off Switch, all-metal
chassis, and 4ll the parts for simplc home assembly. Hand-
some cabinet 18} x 13}’ x 10", space for batteries and

- accumulator. Balanced Armaturc s-pakcr provision for

-Gramophone Pick-up Plug and Jack.
Wave-length range 200f530 and

£6.7.6
000{2,000 metres. Price

Hive Purchase Terms 16[- deposit and 10 niontbly paynents of
126 or allernatively 20[- depasit and 6 montbly payments of 20/-.

BATTERY MODEL 342
MOVING COIL LOUD SPEAKER

Complete Kit of Parts similar 0 Model 341 described

above, except that it is supplied with £7 2 6
. L]

a Permmaoent Magnet Moving Coil
Loud Spcaker. Pricc

Iire Purchase Xerms 17]6 deposit and 9 mouthly jaynents of 156,
BATTERY MODEL 344

CLASS «B” OUTPUT

Complete Kit of Parts as Model 341 described above,
but with four Cossor Valves, Class “B ™

Qutput Stage and Permanént Magnct £8 2 6
Moving Coil Speaker.

Hire Purchase Terms 20/ d;paﬂlalm' xo zonthly paymizits of 16/,

ALL-ELECTRIC MODEL 347

Complete Kit: of Parts, similar to Model 341 described
above, bot with four Cossor A.C. Mains Valves. Factory-
built and tested Power Unit and Mains Energised Moving

Coil Loud Speaker. For A.C. Mai
- only o;oo"zl;o Crvoks g (adjusu:ﬁs £8.19.0
Price

40100 cycles,
Hire Purclase Terms 20/~ deposit and Q monshly payments of 20f-,

Uneqﬁ;{lled for Range,

VARIABLE-MU
SCREENED GRID
‘CIRCUIT
@

PENTODE, CLASS “B” v¢
MAINS POWER OUTPT 1.

" e
BALANCED ARMA” JRE
or i

MOVING COf
LOUD SPEAFER
T "‘
BATTERY,
or ALL-ELEC 'm5e"

=

Selectivit
and True-to-Life Tone . . ..

‘ All-Europe ” range-—amazing selectivity—rich, true-to-life tone—
gencrous volume—all that you’d expect from a highly-priced Recetver
for £6.7.6.!—the price of the Cossor Melody Maker (Model 341).
Never before has such efficiency been obtainable at so low 2 price.

Send at once for a free Constructional Chart which tells you how -

you can save pounds by assembling this temarkable Set at home- -
even if you know nothirg about Wireless.

| COUPON BRINGS
| o YOU FULL - SIZE
CONSTRUC-

MELODY MAKER rionaL CHART'

Prices do net apply in I.F.S.

i

,'/

Please useiae conpom..

To A. C. Cossor Ltd Mclody Dept., Highbury Grove, London, N.5.

Please send me frcc of chatge a Con-
stroctional Charr which tclls me how

to build a Cossor Melody-Maker, Name __ A — —
*Battery Modd 341 -
*Battery Model 342 -
*Battery Model 344 (Class “B™) D, Vi roL (- I e
*All-Electric Madel 347 - o
*Strike ord those nol required. peachic Wl w=C L 4 T WL

Y %
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At the Exhibition
NDOUBTEDLY the most outstanding
feature of the Press section of the
recent Radio Exhibition at Olympia was
the stand of Messrs. Geo. Newnes, No. 8
on the Ground Floor—one of the most
packed stands in the whole of Olympia.
It was the centre of discussion for cvery
intelligent home constructor. It was really
amazing to see the number of different
books relating to wireless and published by
(Geo. Newnes Ltd., which were shown on our
stand. Until this stand was visited
one could hardly appreciate that so
‘many books had been produced on
the subject, yet alone that so many

THE LEADING HOME C
¢ B '

WD) D { ) ) G- () (g

ONSTRUCTORS’ WEEKLY!

EDITOR :

Vol. II. No. 50 || F. J. CAMM [l Sept. 2nd, 1933,

Technical Staff :
w.

ROUND #i¢ WORLD o

was seventy. And they all worked uniformly
well ! Another reader was full of regrets
because he had sold his Fury Four in order
to purchase a 7-valve superheterodyne by
one of the biggest makers in the country.
It did not give results anywhere near so
good as his old Fury, and he said that the
biggest regret of his life was when he dis-
posed of the set. This just shows that by
adhering to the instructions and construet-
ing a receiver carefully, you definitely can
reproduce the original results. ;
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what his neighbours would have said if
we had given him the instructions to build
such a unit !

One-Armed Constructors

HOW many readers, afflicted by the loss

of a hand or arm, are keen wireless
constructors ? It would appear at first
thought that the loss of such a imb would
prevent one from indulging in this hobby,
but two readers of Pracricar WIRELESS
called at our Stand and asked for details
for a receiver employing only one
control for all purposes. The reason
in each case was that they had lost
the right arm. They had each built

had been published by one firm
Judging by the number of people who

at Forthcoming Exhibitions?

stopped, and did not depart without
purchasing one or more of these pub-
lications, many will have commenced
to take an even greater interest in
wireless than before.

Our Query Service at Olympia '
NOTHER feature of the Ex-

hibition was the large number
of visitors who availed themselves

MODEL ENGINEER. Exmmnow._‘.
RoyalHorticultural Hall,Westminster,
August 31st to September 9th.

Our Stand No. 35.

many of our receivers desprié"
‘§ their handicap, and were full
of praise for the results they had

obtained. 0

Talks by :\’Nell-known Journalists

THE SCOTTISH RADIO EXHIBITION,

KELVIN HALL, GLASGOW

September 1st to 9th.

AN original series of talks will
be included in the aubumn
svllabus of the B.B.C. Im * Any-
where for a News Story” a dozen

2%

J‘ﬁ
|
of our free advice service. The

- technical staff were kept very busy,
3 at times dozens of visitors were
1 seated or standing awaiting their
| turn to lay their difficulty before
one of our technical staff. Some of
the problems were very interesting,
“and all the various points which were
touched upon during the course of
these discussions are being carefully

Our Stand No. 17
NATIONAL RADIO EXHIBITION,
CITY HALL, MANCHESTER
September 27th to October 7th.
Our Stand No. 11 (New Hall)

Provincial readers will find these stands the home
of Real, Reliable and Unrivalled Reader Service!
A Cordial Invitation is Extended to

Every Reader to Visit Us.

) -} - - 1 e {

political views,

of Fleet Street’s *“ star >’ newspaper-
men will describe some of their
outstanding exploits. One of these
will tell of a -classic photographic
scoop, a picture taken by him of a
sinking ship—the vessel in which he
wag wrecked. The water was up to
his neck when he got the picture, but
he preserved the plate intact.
Another will relate his adventures
when he was sent during the 1906
election to interview the  topmiost
voter ” in the British Isles on his
A third broadcaster in

1 abulated and filed away for careful ,'—: .-u-‘
k i rasion, What Power to Use
The Fury Four HERE has always been a question
v T is well known now that a receiver regarding the power which is necessary

built from identical parts, and exactly
to a wiring diagram, must give uniform
results. During the Exhibition some
readers came to inspect the model of the
Fury Four which was exhibited, and after
fooking at the wiring remarked that they
had built the set, and expressed their intense
satisfaction at the service they were obtain-
ing from the receiver. Two cases are
particularly interesting. In one case a
gentleman stated that he bhad made the
receiver and it worked so well that all his
friends and neighbours had heard it, and
he had been busy for months building up
these receivers. His total number to .date

iy

H‘I‘\_

for good reproduction. We have stated,
not once, but many times, that although
2 watts will deliver sufficient volume for all
normal domestic purposes, it is worth while
building a 5 or 6 watt amplifier in order to
ensure that at maximum volume the full
musical range will be reproduced without
distortion. At the Exhibition one visitor
came to our stand and asked if we had a
blue-print of a 50-watt amplifier. He
referred to 50 watts undistorted (not anode
dissipation), and when he was asked if it
was for outdoor or concert hall use he looked
surprised and said, “ No, just for gramo-
phone records at home.” We do not know

this series had been three times round the
world and travelled half a million miles in
search of news. A well-known war corres-
pondent will describe the relief of Lady-
smith where he was one of the beleaguered
garrison ; while another journalist, whose
name is a household word, will talk about
many amazing things that he has done in
his search for copy. A bicycle ride round
the world was one of his adventures.
The talks start in September and the final
broadeast will be given by one of the best
known personalities in Fleet Street during
the past quarter-century, Mr. R. D.
Blumenfeld, whose subject will be ‘ Journal-

ism in my Time,”
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ROUND the WORLD of WlRELESS (Com‘mued)

Revival of Bach Cantatas
CCORDING to a B.B.C. announce-
ment the broadeasting of Bach
Cantatas will be resumed on Sunday,
September 17th, and thereafter they will be
heard on alternate Sundays, at 4.50 to
5.30 p.m. The Cantatas are to be given
from the Concert Hall, Broadcasting House,
and the B.B.C. organ "will be employed for
the continuo part.

Broadcast Character Studies
N the interludes between items
in the Birmingham Military
Baind programme, on September
7th, Irene Malin, of Leicester,
gives character studies and im-
pressions.  Miss Malin’s career |
as an_entertainer began ab vhe
age of six, when she was enter-
ta.mmg wounded soldiers in
TLeicester hospitals. She has
organized many charity concerts
and given a number of recitals,
her last being at the Little
Theatre, Leicester,in the spring.
She is especially successful in -
character-studies in broken °
English, founded upon observa-
tions made during her residence
“in France and Germany.

) Sunday Programmes
I British Broadcasting Cor-
poration ‘announces that
on and after September 17th
next there will be continuous
broadecasting on Sundays from
..12.30 p.m. to 10.30 p.m. The
. hitherto silent period Ibetween 6 and
8 p.m. will be appropriately filled.
_ Wireless and the Ialian Transatlantie
Flight
ENERAL BALBO, in his ficst report
to Signor Mussolini, emphas1zed the
‘valuable assistance that wireless has given
the Italian Flying Squadron on its flight
from Italy to Chicago, especially during
the most difficult section of the flight
over the Atlantic. On this section of
the flicht six deep-sea trawlers were fitted
with wireless by the Marcori organiza-
tions in Italy and in England, to act
as contact vessels with the Squadron
throughout the Atlantic crossing and to
provide wireless direction-finding services
as required. Most of - the apparatus was
specially manufactured at the Marconi
Works in Genoa, Italy, while the direction-
'-Bndmg equipment was sapplied from the
"Company’s works in England.,

New Broadeasting Station for Norway
AS a first step in the reorganization of
the Norwegian broadcasting system,
which comes under Government control
from July 1st; a new high-power broadcast-
ing station is to be erected by Mareoni’s
Wireless Telegraph Co., at Trondhjem, to
replace the cxisting low-powered station.
The power of the transmitter is 20 kilowatts
unmodulated aerial energy and modulation
up  to 100 per cent. is arranged. The
transmitter, which will be adjustable to
any wavelength between 200 and 545
metres, is built in the form of a switch-
board, on which are mounted all the con-
~trols. Behind the board are the trans-
mitting valves with their attendant circuits.
The masts of the existing station will be
_.used, but the aerial, instead of leading

- the transmitter to the aerial.

T

() )-n-n('

INTERESTING and TOPICAL
PARAGRAPHS.

g vom- ) ey
P () a1,

straight into the transmitting house, will be
connected to the output stage of the trans-
mitter by means of a two-wire high-fre-
quency feeder to convey the energy from
The fransfer

HOW IT

i

IS DONE.

Girls assemblmg Lzssen wzreless sets at dic 10%nt Radio: Show

at Olympia.

of the modulated high-frequency energy
will take place by means of suitable coup-
ling circuits, located in a small feeder house
gituated undernea,th the aerial.

Broadeasting in British India
ALTHOUGH the total population of

British India is roughly 35,000,000
souls the broadcasting system has received
comparatively little support in view of the
diversity of languages. The number of
licences hea& only increased from 3,000 in
1928 to.a figure in the nelghbourhood of
10,000 to-day.

SDLVE THIS?

Problem No. 50.

Coates built a two-valve short-wave receiver
to a published design, and although this worked
perfectly well on a short indoor aerial, a
certain amount of difficulty was expenenced
when a normal outdoor aerial was employed.
The trouble was that the set was quite *“ dead ”
at certain seftings of the tuning condenser. It
was known that the aerial was not'in any way
faulty, since it afforded excellent reception
with 2 normal broadcast receiver.

What was the reason for the peculiar effect
observed on short waves ? Three books will be
awarded for the first. three correct solutions
opened. Mark your envelopes Problem No. 50,
and address them to The Editor, PRACTICAL
WireLESS, Geo. Newnes, Ltd., & 11, South-
ampton St:eet Strand, London, w.C2. No

. entries will be accepted after September 4811

SOLUTION TO PROBLEM No. 49

The aerial coil in Lawrence’s short-wave receiver
was open-circuited, and the reception of the telephone
messages was due to earth induction.

The following three readers received books in con-
nection with Problem No.
MrSh 1. Harnman, 17, Osborne Road, Nether Edge,

effield.
Mli-l D, t‘\[artm, 20, Lynchfctd Road, S. Farnborough,

nts.
Mr. C._Fyfe, The Square, Tarlands, Aberdeenshire,

37,000 Musicians in a Strange Concert

ONF L of the queerest concerts ever heard

was recently given in London when
music of more than twenty nations,
played by over 37,000 musicians was played
at the Science Muqeum, South Kensington.
The opening reception of the World

Petroleum Congress took place in this
building when oil experts from every quarter
of the globe were present. In place of an

orchestra a high power H.M.V.

electric gramophone, which is

« sz one of the museum exhibits,

1 was used to provide authentic

music representative of the

nations of all the delegates
present.

Among the records heard were
some which have been made in
the jungle of Africa under great
difficulties. Queer music of
African tribes in which a whole
village . of thousands of in-
habitants have all played at once
was” heard, besides a record in
which the unique instrument
called the Zalka provided the
rhythm. This resembles a harp
and is played with the toes of
native musicians. Anothersimi-
' lar instrument is the Vena,
which has an octave of 64 notes
compared with ours of 8.
¢  There was also an Indian
i record of flutes which are played

with the noses of the instru-

mentalists, and it was difficult

to detect any difference between
this music and our more conventional mode
of performance. Another record made near
the source of the Amazon had as its principal
““ ingtrument > the teeth of wild animals
which are mounted in hard clay amnd
struck with a flint.

¢ Sultanah *’

IDLAND Regional’s principal lLight.

feature, in the week beginning Seps
tember 3rd, is a Charles Brewer productlon,
Sultanah, described as “a ‘ currant ’ tale of
the East with plums from the musical
comedies.” The author, Dorothy Eaves,
has had several sketches broadcast. Evelyn
Over and Dorothy Summers, William
Hughes, Peter Howard, Alfred Butler and

Ernest Shannon are in the cast, and Frank

Cantell conducts the Midland Revue Chorus
and Orchestra.

A Dickens’ Recital

WORTLEY ALLEN gives one of hig
Dickens recitals on September Sth,
the chavacters he impersonates bemg
Sidney Carton, Mr. Micawber and Mark
Tapley. He will be heard by Midland
Regional listeners., On the same evening &
concert by the Cheltenham Municipal
Orchestra, conducted by Arthur Cole, will
be relayed. The vocalist is Samuel Saul
(baritone), one of whose groups consists of
songs from the Hungarian by Torbay.

France’s 90 Kilowatt Transmitter

ORK on the super-power station to

be erécted at Tramoyes near Lyons

has already begun, and every effort is to be

made to complete its construction by the

spring of 1934. The aerial system will be

of the latest type, namely a single pylon
730 ft. high.
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- before had no experience with the handling
-of & receiver employing so many valves
-may obtain a working “knowledge of the

. appeared from time to time in this journal
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ANOTHER OUTSTAN DIN G
“ PRACTICAL
WIRELESS ”’

RECEIVER'!

T is now two weeks since I.first gave
details regarding this new type of
‘receiver, and although I was unable to

- give you. very explicit details last week,
owing ~to the pressure on our- space, ‘I
have no doubt that the many ' hundreds

have built the receiver have by
now mastered the operation  of the re-
and need no further remarks
from me regarding it. It is always best,
however, to explain the little points which
have been found by experiment to introduce
difficulty, in order that those who have

.use of the variods controls, and so proceed
_from one stage to another without meeting
obstacles which might cause them to form

a poor opinion of home-constructed receiving #

-apparatus.” It has already become obvious
-that this. receiver employs iron-cored
tuning coils, and from articles which have

.you are all aware that one of the great
-points of this type of coﬂ is ‘its extreme
selectlwty

LIST . OF COMPONENTS FOR |
THE 1934 SUPERSET.

One Three-gang Condenser with Iull-vision scale (Type
4+ 604) (British Radiophone),

- Three Iron Core Coils-—one Aerial and two H.F. (Lissen).
“One Class B. Driver Transformer (Wearite).

Two Superhet H.F. Chokes (Bulgin).

,One Midget H.F. Choke (Bulgin).

/One Type 84 .0001 mid. Fixéd Condensors (T.C.C. )

,One Type 34 .002 mfd. Fixed Condenser (T.C.C.)

‘o Type 50 2 mid. Fixed Condénsers (T.C.C.).

. Five Type 50 1 mfd. Fized Condenser (T.C.C.),

I'wo Type 34 .0002 mid. Fixed Condensers (T.C.C.),

One Type 23 Component Bracket (British Radlo"ram)
:Two Type 21 (British Radi )e
‘Dne “ Niclet ? L.F. Transformer (Varley).

-Oné 25,000 ohm Potentiometer (Wearite),

One Type B “ Controlatone ” (Bunlgin).

Four 4-pin’ Chassis type Valve-holders (Clix).

One 7-pin Chassis type Valve-holder (Clix).

Ten ¢ Ohmites —>500, 500, 500, 500, 8,000, 40,000,
L gS,OOD; 60,000, 80, 000 ohms and 2 megohms (Graham
7 arls

.~ H.T., and L.§.~~ (Bellmg—Lee)
Dne Type 50 S.P.D.T. Switch (British Radiogram).
1One Type 50 3-point Switch (British Radiogram),
One eight-way Battery Cord (Belling-Lee), -
One ** Metaplex* Chiassis (Peto-Scott).
One W/B Microlode Loud-sgeaker (Type P.M. 44).
Two Type 220 V.S. Valves (Cossor).
One Type 210 H.F. Valve (Cossor).
One Type 215 P, Valve (Cossor).
One Type 220 B. Valve (Cossor).

The Tuned Cireuits

In this receiver there
are three such coils,
each of which is tuned by a separate section
of a three-gang condenser. Now it is
obvious that each section must be adjusted
50 that when the tuning control is rotated
an eqmvzﬂent frequency adjustment will
be made in each circuit. With the normal
type of three-gang condénser and ordinary
alr-core tuning coil this ad]ustment of each
circnit—known as * trimming ”’—is not

very difficult to carry out. When, however, -

high-efficiency iron-core coils are employed
the sharpness of tuning is of such an order
‘that the trimming niust be carried out with
very great care, othermse many stations
will be lost entirely. -~

VVhen you remember

- same time turmng the tuning control to keép

Further Notes on Adijusting and Operating this New
Five Valve Receiver.

By F. J. CAMM.

trimming adjustment must be your first

-attention. Connect up batteries and speaker

as instructed last week, and rotate the main
control until you hear your local station.
It may be necessary to turn the volume
control full on for this purpose. When the
station is heard the small screws at the top
of the tuning -condenser must be adjusted,
and ag it is possible to be misled by slight
hand-capacity effects I would recommend
that you make for the purpose a special
trimming adjuster. You require a piece of
wood about 10 to 12ins. Iong and about a
4in. or so in diameter. A piece of dowelling
answers admirably. - Sharpen one end of
this to a flat blade similar to the end of a
sCrew- drlver Make this blade just thick

enough to fit in the cuts in the

adjusting screws. The - first

trimmer to be adjusted is that
- nearest the panel, and you

should unscrew this, at the

Three-quarter rear view

of the new 1934 Superset.

the station on the speaker. * As this trimmer
adjusts the aerial coil it is possible that the
.moment you turn it one way or the other
the station will disappear, but by rotating

(Continued on page 875)

that a station may be tuned in and out in
one degree on a single iron-core coil, you will
realize that it requires only a small deviation
in each of three circuits to result in a com-
l plete absence of signal. Therefore, this

'One 120-volt H.T. Battery (Ediswan).

One 9-volt G.B. Battery (Ediswan).

One 2-volt 40-ampere L.T, Accumulator (Ediswan).

Dne ** Superset > Cabinet (Osborn).

Dne Lsngth Recepiru Screened Down Lead (British Radio-

ne).
One Fﬂt Earthing Device (Graham Farish).
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AN EXPERIMENTER’S
BASEBOARD

A Practical Article Explaining
Construction and Uses.

By A. V. D. HORT

its

HE experimenter with wireless eir-
cuits has one or more of many
possible objectives in view. He

may experiment with different arrange-
ments of connections, with methods of
coupling valves, with the valves them-
_selves or with other individual components.
Whether you are trying to find the best
layout of the components for an accepted
circuit, or endeavouring to discover the
circuit which will give the best possible
signal strength from a given number of
valves, - there will be certain parts of the
circuit which will always remain constant.

For example, you must have valve-
holders, and their attendant wiring for the
filament circuits. At least one variable
condenser will come into your layout,
and, a few well-placed terminals will
assist in connecting batteries, aerial and
earth, with the assurance of satisfactory
contacts. For this reason, it will be
well worth your while as an experimenter
to mount permanently on a board such

components as you will need for every |

experiment. In this way you will save
yourself a great deal of routine assembling
every time you try something ngw.

"7 A glance at Fig. 1, which illustrates a
suggested design for such an experimenter’s

baseboard, will show you that your expen- |

diture on the necessary parts will not be
congiderable. If you are only going to
try out one particular circuil’ preparatory
to building it into a finished receiver,
you will, of course, be able to use these
parts when you have completed your tests.
This, however, is not the real object
of the baseboard, which is to provide
a permanent nucleus for the trial of
circuits of all kinds.

An important consideration in the
layout of the baseboard is that of
space. You will see from Fig. 1 that
6in. is allowed between the valve-
holders, and a further 6in. at each end
of the board. This gives ample room for
the insertion of the other components.
Overcrowding might well give false results,
owing to the increased possibility of un-
suspected interaction between different
parts of the circuit. The board allows for
three valves. If you want to use more
than this, you should extend the board
proportionately, and not try to crowd the

. centre baiten,

BASEBOARD

gomponents into the smaller space.

Lonstructional Details
The board itself may
gonsist of two pieces,

ANGLE BRASS NECATIVE BUSBAR
SUPPORTED ON HARDWOOD BLOCKS

TERMINALS ON EBONITE ,SCREWED
HORIZONTALLY TO BASEBOARD

F——f— &” ————>!(—__ &Y ——

Sl

/ T s'——-—-——>t<———— 6f’-———-—>1

co 70
] | gl A l
F | M FusE | \, |
H T~
- l AERIAL oF L— EARTH H.T+1 \ HT+2
I fe oo / [0  Yeo|
L : —~te_of lo of
°| [ — (1]
k] =
I
| O
| RHEOS !
{ A INL7.‘+7Z}AD 0> // <0 0
& . |% O
ol / // o] :
{ : CONNECTIONS UNDER BASEBOARD | |
! i SHOWN DOTTED i)
L
! b el
A by
L of }s| \
= \
— CONDENSER PANELS
b R ' =
. \\

T BATTENS UNDERNEATH

Fig, 1.—The layout of the basehoard. .

each 4in. wide, of .deal “ matching™ or
*flooring.” Avoid hard woods; screws
for fixing the components can be put into
and removed from a soft wood with much
less trouble. Across each end of the boards
fix underneath a batten about jin. thick
0P

y —— CUT AWAY HERE

Fig. 2—Thke

Fig. 3—
Panel  for
variable

condenser.

Nsar7ey and lin. wide, standing on
, edge. Fasten them securely
with screws.

gether, as well as support them clear
of the table. Across the centres of the
boards fix a piece of the same batten,
with part cut away, as in Fig. 2. This
centre batten will then support the boards
from sagging, and will, at the same time,
leave ‘a space for wiring underneath.
You can finish off underneath by fitting
small rubber feet on the battens, so as to

H.TFUSE

Fig. .4— Terminals

BACK EDGE OF BASEBOARD and negalive busbar.

. ponents.

be able to do your work wherever you
like, without damaging polished furniture.
~ Pleces of ebonite are screwed to the edge
of the board in an upright position in front,
to carry the variable condensers. Scrap
ebonite will do quite-well here, as appear-
ance is not a serious consideration. Note
that the ebonite strips carrying the terminals
are fixed flat on the board along the back
edge, so that the  terminals themselves
overhang the edge. The wires from their
shanks to the components in the cir-
cuit can then be brought underneath
the board and up through holes in suils
able positions. The terminals may be
an odd set, and not necessarily all alike.
You would be unwise to omit the ter-
minals altogether, and to make the
battery connections direct to the com-
This practice almost invariably,
results in a disastrous ““short” sooner
or later. The fuse :in the H.T. negative,

-lead should be included for the same reason, &*

Fitting the Bushar

The negative busbar, which rung
right along the back of the boaxd
about lin. from the edge, is a most
useful fitting, It may consist of a -
stout copper wire (12 s.w.g. at least),
held by terminals at each end. The
connections are then soldered to
this wire. Better still, and more con-
venient, is a length of angle brass. Drill
holes in it at intervals of about 3in., and
either tap these out for small bolts, or
fit small terminals. Mount the bar on a
piece of hard wood at each end. There are
leads from. the components between each
valve stage which have to be connected
to H.T. negative; the provision of the
busbar makes these connections as short
as possible You must, of course, be
careful with your H.T. positive leads, as
the busbar is bare metal, but with reason-
able care there is little risk of damage
from this cause.

When you have screwed the valve-holders
to the board, drill a hole at each side of each
holder, and run the positive and negative
filament leads down underneath the board.
Between the end valve-holder and the
L.T. plus terminal insert a rheostat.
This should be of the double-winding type,
with an * off ” position. This component
permits you to use any type of battery
valves, and also acts ag a switch for the
circuit. If you are ‘going to mix 2-volt

(Conf:'n_ued'qn. page 880)
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HE majority of us live in or around
big cities or towns, and although we,
in imagination, build wonderful

erections of steel and wire to support the
hindermost end of the aerial, in practice
we usually produce a temporary affair,
which lasts until the wind blows it down,
when we apply a few more nails and “ stick
itupagain,” and leave the tall mast toa
later date. :

The arca of many of our gardens does
not allow ofithe erection of a first-class
aerial, and in many cases, especially
should we dwell in a modern flat, an
outside aerial is often a total impossi-
blity. There is, however, usually far
more area of unimpeded space let {us
call it, in the roof, or if it is impossible
to get into the roof, round the walls; or
even between the floors, if they are of
wood. In many cases an indoor aerial
can be erected which can be just as
efficient as a make-shift arrangement
put up outside. Brick-work and plaster
does not stop wireless waves sufficiently to
interfere in the sligchtest with a modern
receiver. There are some cases where diffi-
culty does arise, and that is where the portion

‘4 of the roof under which one wants to put up

Their Installation.

the aerial is lead covered. An aerial put up
under such a roof would not be very
efficient, but the cure is a very simple one,
although rather unorthodox. That is—
use the lead roof as the acrial. I have found
in ‘many cases that, providing the area is
not too large, such an arrangement is very
good. =

But most important is the advance in
receiver design. Practically every receiver,

An Efficient Indoor Aerial is Better than an
Inefficient Outdoor Aerial. This Article Gives Some Practical Hints on

By DEREK ARCHER.

“drilled in two places, one-hole in the front

to take the screw C; which holds the picce
of §in. dowelling .and another to take the
screw D, which is used on corners, and at
the end of the-aerial to keep the hanger in
position. The dowelling should be about
14in. long, drilled through at E to take the
wire, and painted to match the colour of the
picture rail. Pictures can, of course, be
suspended from the hook at the bottom of
the hanger in the legitimate way.
The actual arrangement of the aerial
round the room depends to a large
extent on the shape of the room, and
the position of the sect. The general
direction of the aerial. is notimpertant,
and the arrangement shown in Fig. 2
will be found suitable.in most cases.
Four of the hangers shown in Fig. 1 are
used for this layout, but only one need
be used in the corner, making a total of
three. Fig. 3 shows another layout of
two wires running round both sides of
.the same room, but it should be noted

Fig. 1.—A simple hanger for an indoor aerial.

even if of the two-valve type, the simple
detector, and a power valve, using about
10ft. of wire for an aerial, is capable of giving
loud-speaker results within thirty miles of

that many more hangers are required
to get the aerial round the corners, and

the chimn€y piece, than in the simple arrange~ %
mens of Fig. 2, and the results, although

better, do not warrant the extra trouble.
(Continued on page 842)

a main broadcasting station.” If the

receiver lhas a stage of screened-

\Peceﬁ/eﬁ
/76’/’75/ I

grid amplification, then many
foreign stations can also be re-
ceived. Further, ifsuch a receiver
is used on a large outdoor aerial,
difficulty will be experienced in
separating stations, unless special
circuits are used. In cases of
selectivity troubles, the usual
advice given is that the size of
the aerial be reduced, and it can
usually be cut down to an insig-
nificant size before real relief is
obtained. It seems, therefore,
that for ordinary listening either
avery small outside, or an indoor
aerial is all that is required.

Hangers For Indoor Aerial
However, even if the aerial is
short it should not be treated as
insignificant. The normal losses
in an indoor aerial are usually
a little greater than that of a
carefully-erected outdoor aerial,
due gencrally to being close to
walls which always retain a little
dampness. Keeping the wire
away from the wall even an inch
or two will be found better than
dropping the wire ~behind the

picture rail, which is usually done.

B_

Special hangers for wire can be

B TN A

bought fairly cheaply, but if you -
prefer to make your own, Fig. 1
shows how this can be done. A

Fiz.2.—Houw the aerial canbe arranged round aroom. is an ordinary picture hook,

Fig. 3.—An alternative arrangement for ari indoor
aerial,

2
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(Continued from page 841)
If the picture rail is
rather high, the loose
wire hanging from the
rail looks very untidy,
and the appearance of

.

- T
0

e
Fig.4—A stand-off g

insulator.

the whole aerial can he
greatly enhanced if the
“stand-off *  fitting, |
shown in Tig. 4, 18
made up and used. A4 I8 a round wood
- switch block, which can be purchased at
any electrical shop for a few pence, alreddy
polished or painted to suit the decorationg
of the room. B is a piece of dowelling
attached to the block from the under-
side by the screw €. An ordinary wood
screw type terminal is screwed into the
top end of the dowelling, and the block
secured to the wall by the two long
screws D. This type of stand-off insula-
tor can be used in place of the hangers
should there be no picture rail in the
room in which it is desired vo erect the ¢
aerial. (]

Loft Aerials

One hears of some remarkable
arrangements, and occasionally sees
them, of aerials fixed upin the loft. No
arrangement which passes round and
round the loft or up and over, down and
round again is any more efficient than a
straight wire ; in fact, it isless efficient. due,
of course, to the greater capacity and the
unnecessary additional inductance and
resistance. The best and the least difficult
of all arrangements of an aerial in the roof
is that shown in Fig. 5. Here the wire is
brought straight up into the roof and passed
round an insulated screw eye, turned into
one of the roof trusses, and carried to the
far end of the loft, where it is attached to an
insulator, which, in turn, is attached toa
hook in the end wall.

There are two ways of getting the lead-
in -into the roof. Fig. 6 shows a simple
view of the edge of a roof. Just behind the
gutter there is a small space, allowed by the
builder for ventilation in order to keep
the roof dry, and if the lead in is brought
up out of the window and into the loft

et

covered with thick rubber,
no difficulties are usually met
with in the way of cfficiency.

be used to cover the lead-in. _
A much better way, is, however, =

A piece of rubber hose pipe can [

of
By "

===
|

shown in Fig. 7, which re- groes
presents a section of an ordinary
ceiling. The rafters, of which
the ends are shown, supporb
laths, which in turn hold the
plaster up by reason of the
plaster forming a key on the
top of the laths. This arrange-
ment is not very strong, and
should be treated with reasonable care.

ot First of all, gently tap the ceiling to find

the position of the rafters which give forth

a “ duller * sound than the space between |

them. Do not try to force a way through
from the top of the ceiling, as this will
be almost certain to result in pushing a lot
more ceiling down than is necessary.
Pierce. through the plaster with a sharp

Fig.5~—Thesimplest form of roof aeria,

pointed screwdriver or a long bradawl.
H you meet with an obstruction try a

Fig. 6.—Bringing the down lead under the
eaves of the roof.

Fig, 7.~—Method of
=——_|bringing the down lead

zfrom a roof aeria
¥ A through a ceiling.
2]

spot half-an-inch away from the first.
Enlarge the aperture through the plaster
until a clear space with a slot between
two laths has been made. Next cut a
piece of wood about an inch thiek, six
inches long and two inches wide. Drill
a half inch hole right through the centre
of the piece of wood, through which to
pass the lead-in. Drill a small hole

_ through the centre fof a circular
wood block, the same as that used
for the stand-off insulator shown In
Fig. 4, and also two holes for serews.
Place the block over the piece of
wood previously cut, and mark off
the positions of the two fixing holes.
Enlarge these two holes in the Wopd,
and insert the screws which are going
to be used, so that they will enter
easily when the whole job is being
assembled on the ceiling. Fig. 7
shows how the pieces are put together,
and how the aerial is brought
through. A knot is tied on the lead-in
wire to prevent pulling it through.

Very often, it is require@ to bring
an aerial down through two or three
floors, and this can be done in the
corner of the room, especially if a cup-
board occupies this space. The ceiling can
be fitted with a wood block as shown
in Fig. 7, and the hole in the floor
provided with a guard of thick rubber
hose to prevent damage. The aerial
should not be attached to the wall or
run down alongside water pipes.

Aerials can also be fixed under wood
floors, but this is not advised if some other
form can be installed, partly due to the
trouble entailed in getting the floor boards
up and running across the joists, and
partly because of the inconvenience due
to the upsetting of the tuning when some
one walks across the aerial.

SCOTTISH RADIO EXHIBITION
September 1st—September 9th.
OUR STAND NO. - - - -

17

Brussels and the Congo
OR some weeks past the Belgian
authorities bave been considering an
interchange of broadcast programmes be-
tween the Belgian capital and Leopoldville
(Congo). For the purpose of testing possi-
bilities of the scheme transmissions have
been carried out through the short-wave
gtation ORK, at Ruysselede (East Flanders)
and with OPM, Leopoldville, working
respectively on 29.04 m. (10,330 ke/s) and
20.58 m. (10,140 kefs). As these experi-
ments have been of a satisfactory nature
steps will be taken to erect a medium
broadcasting station in the Congo capital
for the re-transmission of the Brussels
programmes.

" Italy behind her Neighbours

NOTWITHSTANDING an active publi-
city campaign for her broadcasting

ROUND THE WORLD OF
WIRELESS
(Continued from page 838) -

system, and an equally intense hunt for
radio pirates by her police, the number of
wireless licences in Italy has remained
relatively low. Over the period 1929-1932
Rome did not succeed in securing more
than 20,000 subsecribers.

The Radio Corriere, official organ of
the E.ILA.R., in commenting on the matter,
states that the total number of licence
holders in the country in proportion to
population is much below that of other
countries. Italy, the home of Galvani,
Volta, Marconi and other great inventors,
cannot possibly remain at the bottom of

the list of nations possessing well equipped
broadcasting stations.

German Propaganda
S the authorities have "noticed that the
political character of the broadecast
programmes has seriously checked the
growth of wireless licences, the studios have
been instructed to organise brighter enter-
tainments. Most of the propaganda
transmissions are being diverted to the
short-wave stations, and an intensive
campaign in this direction is contemplated.
Programmes of this nature are being made
on 19.72 m. daily from B.S.T. 13.55-22.30;
from 16.00-24.00 on 25.51 m. specially
destined to the United States; from 23.00-
03.15 on 31.28 m. ; and from 01.00-03.15 on
49.83 m. On this last wavelength an
official news bulletin.is broadcast nightly in
German, Spanish and English.
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N the previous article it was stated that
the loud-speaker which is recom-
mended for this receiver (the Amplion

Sonette) is fitted with three terminals.
Actually, this particular model is now
provided with five terminals, and these
are fitted with coloured indicating discs.
Accompanying the loud-speaker is a
pamphlet which . indicates  the
terminals to use for any type of output
valve, and it is necessary to adhbere to the
makers’ instructions réegarding the correct
matching of this speaker to the Class B
valve.
point, it is, in fact, one of relatively great

importance, as not only is the output |

reduced if matching is not correct, but the
quality will suffer and the loud-speaker
may be blamed for not producing the
quality which is expected. The output

from the Class B valve which is employed, :

the Cossor 240.B, is approximately 2 watts,
but this will not be obtained, for instance,
“'when tuned to Fécamp in a locality such
as the North of England. Do not be
- disappointed, therefore. if this station can
only be heard at moderate loud-speaker
strength. The actual circuit of the Auto-
“B” is a simple detector and two L.F.
stages, and the range of a detector valve is
not very great. It may be relied upon,
however, to bring in a fair number of
stations at really good loud-speaker
strength, and if a B.B.C. station is situated
- within a few miles from your locality you

may rely upon obtaining the full output of 7

the Class B valve, with its attendant high
_ quality of reproduction.

Tuning

i It was mentioned in the previous article
that a tuning coil employing the new dust-
iron core was employed. This coil, a
Colvern product, is wound on a slightly
different principle from the customary

- aerial coil, as may be seen from the theo-
retical circuit published on page 712 of the
issue dated August 19th. This particular

- winding enables a “very high degree of
selectivity to be obtained, and the tuning
dial must therefore be rotated guite slowly
when searching for stations situated at

=

correch

Although this may seem a small |

Although There Are No  Difficult
Adijustments to be Made, this Article
Explains How to Get the Best from
: this Receiver.

some distance. The best way of handling
the receiver is to take the tuning control
in the left-hand and the reaction control in
the right. Advance the reaction control

REACTION CONDENSER

ELECTROLYTIC
CONDENSER

CLASS"B" VALVE

until the usual rushing noise
is heard, but do not permit
the receiver to oscillate and 1

produce the disturbing whist- LS~
ling noise. Now, keeping the receiver in this
condition, slowly turn the tuning confrol.
When the receiver commences to oscillate,
slacken off the reaction slightly, and so pro-
ceed through the complete tuning range. It

STILL LEADING AND SHOWING THE WAY!-

E\'/e.ry. Homa Conéiru&éi’.SEould Build This Class B Receiver, which is
the First Class B Set to Use Automatic Grid Bias. By W. J. DELANEY
] will be -found that in this way many

stations will be obtained which would
otherwise be passed. If the station is too

{ loud, of course the reaction control should

be turned back slightly.

Gramophone Reproduction

To use the receiver for the reproduction
of gramophone records, the pick-up should
be joined to the two terminals at the rear
of the chassis marked * Pick-up.” It does
not matter which way round the pick-up is

TUNING CONDENSER

IRON-CORED TUNING COIL.

DRIVER VALVE

DETECTOR VALVE

RADIO-GRAM SWITCH
i PICK-UP

[(Z019 L5
(‘\ - BATTERY CORD
Three-quarter rear view of the

Auto-"* B’. Three.

connected, nor whether or not the pick-up

is fitted with a volume control. If your

pick-up is fitted with three leads you will

find that one of these is simply for earthing
(Continued on page 848)

LIST OF

Orlne “ Magnum ” Auto-** B Metal Chassis (Burne
ones).
One .0005 mfd. Variable Condenser with Verniet
Dial (Telser:i). :
One .0003 mfd. Reaction Condenser (Telsen).
One Type “F.5" ¢ Ferrocart ’ Coil (Colvern).
Two 4-pin sub-baseboard Valve-holders (Clix).
One 7-pin sub-baseboard Valve-holder (Clix).
One On-off Switch (Busby). 4
One “Toco” 4-1 L.F. Transformer (Multitone).
:One Graded Potentiometer (Multitone).
One Class B 1-1.5 ratio Driver Transformer (Multitone),
One 8 mfd. Electrolytic Condenser (Peak).

COMPONENTS FOR THE AUTO-“B” THREE

Two 1 mfd. Condensers (Peak).

Three .0001 mfd. Type “ M’ Condensers (T.C.C.).
Two .01 mfd. Condensers (Peak). ’
One Type ¢ L.M.S.” H.F. Choke (Graham Farish).
One 2 megohm Grid Leak (Dubilier).

One 250,000 ohm Resistance (Erie).

One 25,000 ohm Resistance (Erie).

One 500 ohm Resistance {Erie).

Eight Treble Duty Tetminals Marked ¢ Aerial,”
¢ Aerial 2,” “ Earth,” “ Loud-speaker —,’’ * Loud-
speaker —,” “H.T.+,” Two *“ Pick-up? (Eelex).

One Four-Way Battery Cord (Belling Lee).
One 210 Det, Valve (Cossor),

One 215 P. Valve (Cossor).

One 240 B, Valve (Cossor).

One Auto-B. Cabinet (Camco).

One “ Sonette ”’ Loud-speaker (Amplion).

One 120-volt Annodex Class “B” H.T. Battery
(Smiths).

One 2.volt 40-Ampere Hour L.T. Accumulator
(Smiths).

One Coil Glazite.

One Length Receptru Screened Down Lead (British
Radiophone). e

One Filt Earthing Device (Graham Farish).

One Toggle Switch (Type 460) (Becker).
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OMING events cast their shadows |

before >’ ; * History repeats itself.”

These two sayings are familiar to
cveryone, and it is certainly true that
events which take place often can be
traced to have had a counterpart some
time back in our history. Furthermore,
certain scientists hold that events which
appear to take place in our daily lives are
simply etherie vibrations, and that objects
which to us appear solid and substantial do
not exist in fact. It is, of course, beyond
my powers to argue that this book which
you are now reading does not exist as an
actual object, but that you are instead
receiving waves of certain frequencies and
your mind is being influenced to the extent
that it conveys to the brain the thoughts
which ¥ now think I am typing on what
appears to my mind to be a sheet of paper.
But there are many things which happen
every day which to some appear quite
commonplace, but which to thousands are
beyond comprehension. Before entering
into this little talk on what may, after all,
be mere fiction, I should like to explain a
point which I know is inexplicable to
many and which will give you some idea
of the point which I raised above. Scien-
tists tell us, and it can, of course, be proved,
that many stars which we see at night
ceased to exist thousands of years ago. In
fact it is possible to gaze into the-sly one
night and * discover ” a new star. . That
is, a star which has hitherto never been
seen. By means of astronomical computa-
tion, it is perhaps possible to state that this
star existed so many thousands of years
ago, that it is now extinct—and yet the
light from it *has only just reached our
earth. It Has come into being, has existed
for perhaps hundreds of years, and has
passed out, yet the light has not reached
here until years after it had ceased to exist.
I know that many people cannot compre-
hend this fact, and when they try to

visualize the distance away which that.

star must have been situated they become
so lost that they give it up. It is the same
with the problem which I now propose to
deal with. To many it will appear feasible,
but to others it will appear utterly ridiculous.
But so long as I can give you food for
thought I shall be satisfied, for T am almost
convinced that I am not describing an
4mpossibility, although it may be a long
dgime yet . before such. a thmg becomes
possible.

Ether Waves

In reading your descriptions of the
elementary principles of wireless, you will
have read how the electrical impulses are
“radiated ” from an aerial and travel
outwards in the form of ether vibrations.
That is to say, the oscillations produced at
the transmitter, together with the speech
or music mixed with them, are fzd into the

" earth’s surface.

PRACTICAL WIRELESS

TENING

TO THE

s
Will it ever be possible to tune
to the events of next year?
The 'possibilities of such a de-
velopment- are discussed by

W. J. DELANEY.
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aerial wire, and the disturbance so set up
travels through the medium of a substance
which we call ether. I have oftenn seen
writers describe the radiation of wireless
waves as being similar to the ripples on a
pond which are caused when a stone is
thrown into the water. This is not strictly
correct. When the stone hits the water
the ripples flow out in ever-increasing
circles on the surface. Wireless waves do
not travel out from the aerial on a level
in the same manner. It is quite true that
they oonsist of undulations (or rises and
falls) in a similar manner to the ripples,
but they travel away from the aerial in all
directions, the aerial being the centre point.
Therefore they travel outwards towards the
sky and downwards towards the earth, as
well as along a plane parallel with the
earth. When a wireless signal is trans-
mitted from the aerial, one part of
the resultant * wave” would travel out-
wards and so round the earth. Would it
come back to the point from which it
started 2 The answer is * Yes.” This is
not guesswork, but- on more than one
occasion the returnimg oscillation has been
seen in a television receiver. Obviously, it

will arrive at the transmitting acrial, or

any receiving aerial on the way round, at a
slightly later period than when it first
passes. As, however, the wireless waves
travel at the speed of light—namely 186,000
miles per second—the actual difference in
time is very slight indeed. From the
sound point of view, therefore, it is highly
improbable that the second set of signals
would be heard above the first set; but
in a television receiver the picture which
results from the second set of signals has
been seen just -behind the primary image,
and takes the form of a shadow. It might
be argued that this is not the result of
receiving a signal which has already passed
round the earth, but one which is deflected
from the Heaviside Layer. This is believed
to be a sort of ionized layer which has
the property of preventing the passage of
wireless waves. It is not a perfectly
smooth-surfaced belt, but has irregularities
in the surface nearest the earth, and
therefore varies in its height above the
When the wireless waves
strike this layer they are deflected back
towards the earth, and mnaturally the
relation between the angles of incidence
and the angles of reflection are the same,

with the result that the signal will reach
the earth slightly after the direct, or earth
oscillation. When, however, we 1'emember
the distance round the earth and compare
this with the probable height of the Heavi-
side Layer, we can see that the second
signal above referred to cannot have come
from above, but must be the one which hag
already passed round the earth.

Duration of an Oscillation

When a signal leaves a wireless aerial
it has a definite strength, and quite naturally
this gets weaker as we get further away
from the station. What is the degree
of decrease in strength ? Or in other words,
does the signal ever die out ? If you throw
a stone into a pond a large ripple immedi-
ately starts to travel shorewards, but this
gets smaller and smaller, until it hits against
the side of the pond. It has not died
out, but has been stopped by the bank
at the waterside. Have you ever watched
the passing of a ship at the seaside?
Although many m.iles from land you can

 see the ship pass along with the water

spreading out behind in what we call the
“wake ” of the ship, This seems to us
on the shore or cliff to disappear, but if
we watch the waves breaking on the shore,
what do wesee ? After quite an appreciable
time several successive waves break with
greater force, or come higher up the beach,
and it is quite easy to see that these are the
increased impulses due to the original
disturbance right out at sea. So it .is
with the wireless waves; they appear
to fade out to the present apparatus.
But they have not entirely died out.
They are still travelling round and round,
and if a sufficiently sensitive apparatus
can be designed, it should be possible
easily to tune in to a programme which
has already passed by, and as each signal
has its own frequency (or wavelength),
and the individual signals are naturally
travelling in their original order, a selective
piece of apparatus should not be difficult
to design which would pick out, for instance,
last Wednesday’s programme from the
North National. "At first, this may sound
absurd, but let me remind you again of
the star episode. In case you are unable to
appreciate also, the fact that the waves
never really die away I would give you a
small problem, ome which is quite well-
known. A frog has to cross a road 20ft.
wide. The frog covers 10ft. with his first

" hop, 5ft. at the second, and so on, each

successive hop being half the distance of
the preceding one. How long would it take
for him to cross the road. When you
eventually give it up you will find that it
takes many, many years, because you get
down to such infinitesimal amounts towards
the end that practically no progress is made.
So it must be with the wireless waves,
(Continued on page 860
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However expert or amateur you may be, this new
‘Igranipak ' cannot fail to save you time, trouble and
expense. ‘Igranipak’ is a complete and compact tuning
unit. Upon its rigid metal chassis are mounted:—screened
coils with built-in wave-change switch, Igranic 3-gang
condenser with cover, escutcheon and disc drive assembly
with pilot lamp attachment, mains switch, three 5-pin
valve-holders, grid leak and condenser, engraved terminal
board.  Wavelengths  covered : 210- ,

520m. and 900-2,000m. Complete with 6
instructions and simple circuit diagram = zryour osat deater can-

not supply you please
write to us direct

Write for fully ‘illustrated Catalogue No. J1264

Ilgranic Electric Co., Lid,
149, Queen Victoria St, E.C.4
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solve all the problems of ether-congestion at present perplexing the

COMPLETE authorities.
WITH4VALVES :

£5.12.6
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REC EPF

ULTRA-SHORT-SHORT
MEDIUM 2+ LONG

but youve never heard AM

And you can build the Lissen All-Wave All-World And when you see the T D I R E C T ,

* Skyscraper ”’ 4 for yourself. Lissen have made it a Slé"]*{’;, tsc"fa;';: A“;'v%vfc“}’le ﬂlli'sw"y';l:

Home Constructor’s Kit Set because they feel there .70 build it and how to work it
are thousands who, when told how, can use their own  and why it gives such marvellous results, you will agree at once that it
hands. Building it yourself saves you pounds in first ~ would be wise of you to build for yourself rather than buy a factory

cost, it makes you an enthusiast to feel and to hear assembled receiver when Lissen have so sxmphﬁed home construction.

what a wonderful thing you have created !

| KIT COMPLETE
WITHWALNUT
CONSOLETTE
| CABINET AND
il MOVING COIL
SPEAKER

£8:2:6

YOU CAN'T GO WRONG! There are pictures of every part, with

every wire numbered, every hole lettered,
every terminal identified. Even the exaci
length of every connection is given to you !

But get the Chart and see for yourself—
then build the Lissen All-Wave All-World
* Skyscraper ” 4 and become a pioneer of
the World Range Radio of 1934—hear the
ultra-short and short wavelength statuons
for the first time.

Lissen have published a splendid Chart of
the All-Wave All-World “ Skyscraper.” It
tells you exactly what to do with every single
nut and screw, so that success is certain.
Post coupon on left for your FREE copy.
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HE primary reason
for the renewed in-
terest in the super-

het is the vital need
for greater selectivity
occasioned by the ever-
increasing congestion of the
broadcast wave-band. It is
very unlikely that this cir-
cuit would ever have come
back into favour, however,
if advances in other
directions had not made
possible efficient solutions
to the problems which, so
many years before, had
doomed the superhet to
almost complete oblivion.
In the furst place, the
vastly superior efficiency of
modern valves makes it
possible to design a highly

with

cfficient superhet receiver, giving results
very much in advance of those obtained
with an old seven or eight valve outfit, yet

An early American superhet of large proportions and complete
frame aerial.

A Practical  Article Dealing With Its Development and Modern Improvements.

By H. J. BARTON CHAPPLE, WhSch.,, BSc, AMIEE

employing no more than four valves, or
five at the most. This, of course, economizes
in both first cost and in running expenses.

Such a set might' consist of one screen-
grid valve operating as normal high-
frequency - amplifier, another screen-grid
valve or high-frequency pentode which
functions as detector oscillator, one, and
certainly not more than two, intermediate
frequeney amplifying stages, also screen-
grid valves, a normal detector, and pentode
output stage. Alternatively, instead of the
combined detector oscillator, a triode may
be used as separate oscillator, with a
screen-grid valve as mixer or frequency
changer.

No Re-radiation

Modern practice has had other profound
effects on the design of superheterodyne
receivers. In the first place, the new
circuits are quite free from risk of re-
radiation, and it
is therefore not
necessary toem-
ploy a frame
aerial. Indeed,
most  present-
day superhets
are definitely in-
tended “for use
with an outside
aerial.

The band-pass
circuit gives
ample select-
ivity in conjunc-
tion with the
additional tuned
circuits repre-
sented by the anode coupling of the high-fre-
quency pre-amplifier and the intermediate
frequency transformers, all of which are far

(Continued from page 790, August 26th issue)

-superhet

more efficient and more carefully adjusted
than their early prototypes. Indeed, the in-
clusion of the high-frequency or pre-amplifier
stage and the use of an outside aerial bears
testimony to this, for both are required
primarily to provide some reserve of amplifi-
cation to make good the losses of signal
strength associated with highly selective
circuits.

QOther rema,rkable improvements are the
result of modern precision manufacture,
whereby coils and transformers can be
matched very accurately, and condensers
ganged and trimmed to a nicety. In the
superhet set of to-day, all the tuned
circuits, including the local oscillating
circuit, are controlled by one knob—at any
rate, in the shop-made receivers. The
extent to which accurate ganging of tuning
and local oscillator can be achieved by the
home constructor is open to debate—it
certainly cannot he done properly without
a considerable amount of careful adjust-
ment and quantitative measurements,
although a certain degree of success may be
possible by trial and error.

Finally, the . design of the present-day
is not open to .very serious
criticism on the score of quality of repro-
duction. The use of output valves giving
reasonably large maximum outputs. high-
class components in the audio frequency
stages, and, what is much more important,
the judicious use of tonme control circuits
places the 1933 superhet in association
with real “‘ quality * receivers.

On the other hand, it must be admitted,
more recent developments in “ straight *”
high-frequency amplification are again
challenging the superhet, and as straight
sets are still simpler to build and adjust,
at any rate for the non-technical amateur,
it is not safe to prophesy.

purposes, and this should be joined to the
adjacent earth terminal. Push the switch
down and the gramophone pick-up is in
circuit. It may be found, however, that
the radio may still be heard if the receiver
is tuned to the local station. All that is
necessary to remove this signal is to rotate
the tuning condenser to its zero position,

. or to some point on the tuning scale where

no interference is experienced. In the
case of the majority of pick-ups no volume
control will be necessary, but if it is found

that the output from the particular pick-up’

in use is so great that overloading takes
place, or the resultant loud-speaker signals
are too great, a volume control should be
fitted across the pick-up. It is not possible
to give any value for this as the different

| 0 { | ) -t

FURTHER NOTES ON THE
AUTO-+<B” THREE

(Continued from page 843)

-‘(l-tm)-(l’
) oo o e Y

makes of pick-up require different values
for the control, and therefore the makers’
instructions should be rigidly adhered to
in this respect. As, however, the majority
of moderm pick-ups are fitted with a
volume control this point will not be
troublesome. The: automatic biasing
arrangement for the driver va.lve will

-still operate when the receiver is used for

gramophone reproduction, so that there is

LY

no necesgity to make any changes in the
circuit. The receiver may, therefore, be
installed in a radio-gramophone cabinet
and used for either broadecast reproduction
or gramophone record reproduction at will,
although it must be remembered that the
pick-up leads must -on no account be per-
mitted to wander about the cabinet, but
must be kept short, and preferably screened.
I think you will’ agree, when you put the
receiver into commission, that 1t is capable
of a really high-class pez'formance, both:
from the point of view of volume and
purity of signals. - As a final reminder—if
you experience any difficulty, ecither in
construction or operation, do not hesitate
to avail yourself of the service of our Free
Advice department.
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HE “ All-Wave Two ” is a delight-
fully simple receiver to operate, and
the average constructor ‘will find

no difficulty in obtaining excellent results

within a few minutes of connecting up.

But for the benefit of new readers with little

experience, and for' those who are wun-

accustomed to short-wave work, a few notes
additional to the brief instructions giyen
last week will probably be of assistance in
getting the very best out- of this truly
remarkable little instrument. 5

Correct Grid Bias

First of all, it will be assumed that the-

set has been connected to the batteries in
the manner outlined in the previous article,
and that everything is ready for giving the
set its first trial. The actual voltage of the
high-tension battery is not critical, but
should be not less than 100 volts—if it is,
there will be some trouble in obtaining
steady oscillation over the complete range
of wavelengths. On the other hand, it is very
important that the grid-bias voltage should
be adjusted with some care, not only with a
view to obtaining “‘quality ” reproduction,
but also to minimize the consumption of
H.T. current. To find the optimum G.B.
voltage it is best to tune in the most power-
ful station and then to try various voltages
from 3 to 6. The highest voltage which
enables the set to funetion correctly without
producing a “ choking ”’ effect on loud
passages of music should be employed ; in
all probability this will be either 4} or 3,
but it will depend to a great extent upon the
particular sample of pentode valve and upon
the condition of the 120-volt H.T. battery.
Perhaps I may be excused for repeating the
old, yet very important, warning that the
set must be switched off every time a grid-
bias adjustment is to be made ; failure to
follow this rule might result in the pentode
being damaged. After the most suitable
G.B. voltage has been decided upon it
should not require to be altered again for
several weeks, or until the H.T. battery
begins to run down.

Seleetivity Adjustments

To avoid any unnecessary complications
the set should first be tried on the broadeast
bands, which are brought into use by
pushing in the knob-of the upper (3-point)
wave-range switch. The " crocodile clip
attached to the pre:set aerial condenser can
first of all be connected tothe least selective,
and, incidentally, the*most-sensitive tap-
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Still Leading and Showing the Way !

—_—

Further

| ping—terminal number 3 on the short-wave

coil (nearest the panel). This clip is merely
opened with the finger .and thumb and
allowed to grip the head of the terminal.

Next, set the reaction condenser to its *“ all-
out ”’ position by rotating the knob counter-.
find -the local station by

clockwise, and
slowly rotating the tuning dial. ~ When the
station has been found its strength can be
increased by advancing the reaction control,
taking care not to turn it so far that the set
is allowed to oscillate. The next operation is
to adjust the value of the pre-set aerial
condenser ; this is done by screwing the
knob up or down until maximum volume is
obtained. In almost every case it will be
found that the latter condition is fulfilled
when the knob is screwed as far down as
possible. It should be noted in passing
that the tuning will be altered to a slight
extent by changing the capacity of the pre-
set. and should, . therefore, be readjusted
accordingly. After this setting has been
found, selectivity will most likely be in-
sufficient, so the crocodile clip should be
transferred first of all to terminal 4 ‘on the

Receiver, which Covers not Only the Short Waves, but Also
the. Usual Broadcasting Band on Medium and Long Waves.

By FRANK PRESTON, FRA.

short-wave coil and then to terminal 2 on
the broadcast one, until tuning is as sharp
as is required. Provided that the aerial is
suitable, and that other conditions are
right, the most powerful station on the
medium-wave band should not ° spread **
over niore than three or four degrees on the
tuning dial. If the ‘' spread” is greater
than this, due to the use of a particularly
long or directional aerial, it would be best
to reduce the length of the ‘aerial, bub
tuning can also be sharpened by slightly
unscrewing the knob of the aerial pre-set.
This latter method is mnot to be recom-
mended, because it is bound to result in the
loss of signal strength, especially on more
distant stations. On .long waves (wave-
change switch turned clockwise), tuning
will be a little broader, but even then no
station should cover more than seven
degrees or ‘so, whilst it should not be
difficult to separate stations like Daventry
and Radio-Paris ; if it is, there is obviously
something wrong with the aerial systeni.

increasing Volume on Long Waves
— In some localities
it might be found
that long-wave sta-
tions do not come
_in so loudly as may
be desired.  This
will be duc to the
situation and to
" ghielding effects, but
Quite often an ap-
preciable improve-
ment can be
obtained by con-
necting the aerial
lead-in direct to
the crocodile
clip.’
(Continucd orn_!ed): }

A three-quarier reatr view

of _the.“ All-Wave Two.
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(Continued from previous page)

Short-Wave Tuning

Short-wave tuning is perfectly easy if the
operator will remember to rotate the con-
denser knob as slowly as possible. Selectivity
is extremely good, and stations will be
missed entirely if the condenser is turned
quickly. It will generally be best to com-
mence short-wave  searching ”’ by turning
to the lowest waveband (15 to 30 metres),
since there are more signals to be heard here.
The knob of the 3-point switch must be
pulled out and the wavechange switch
turned to the left; also put the crocodile
clip -on terminal number 3 on the short-
wave coil. Before trying for stations it is
best to make sure that the set is oscillating
properly, and this can be done by turning
the reaction condenser first one way and
then the other. After it gets to a certain
point a * rushing ”’ on “ breathing ” sound

should be heard in the speaker (or 'phones, |

which are to be preferred for S.W. reception)
Moreover, it should be possible to keep the
set oscillating_over the whole of the con-
denser dial between 0 and 60 degrees. At
first it will probably be found that the set
either does not oscillate at all, or only
oscillates over a small portion of the dial.
In that case the pre-set aerial condenser
should be slacked off until the desired state
is obtainable. Where an extremely long or
inefficient aerial is employed it might be
found that propér oscillation cannot be
obtained no matter how the pre-set is
adjusted—the cure is obvious.

After the receiver has been made to
oscillate properly, set the tuning dial to
zero and turn the reaction control to the
point at which the ° breathing” sound
can just be heard. Next turn the tuning
knob slowly and, if necessary, alter the

_reaction setting at the same time, so as to
keep the set in its most sensitive condition.
Reaction control is critical on short waves
and makes all the difference between good
and moderate reception ; cither too much
or too little reaction reduces sensitivity
tremendously. By slowly turning the
condenser dial various ‘‘chirps” and
“ gqueaks ’ will be heard ; some of these
will be telephony stations and some the
less interesting morse ones. The latter can
be identified by the fact that they sound
like a series of sharp ‘° chirps.” Telephony
stations are heard as a continuous “whistle,”

and can be made to give clear reception

mentioned were entirely free from inter-
ference of any kind, and were sufficiently
loud to enable comfortable listening. Natu-
rally, the two London stations were received
most loudly, and these were, in fact, at
sufficient strength to make it necessary to
cut down the volume by slacking off the
reaction condenser. The quality of repro-
duction was very fine indeed, and superior
to that of any two-valve receiver I had
ever heard before. Entire absence of
“ background ”” noises was a feature that
was very welcome after being accustomed
to listening on a more powerful set, and
this alone provides a very strong argument
in favour of the two-valver. The fact that
there was at no time any sign of break-

Just Published

The WIRELESS
CONSTRUCTOR’S
ENCYCLOPADIA

{2nd Edition)
By F J. CAMM
(Editor of " ’ractical Wireless"')
I8 invalual :; encyclopaedia is written
in plain language by one of the most
accomplished designers and writers on wire-
less comnstruction, The whole subject is
fully covered, and the volume is remark-
able for the number of practical illustrations-
it contains. -
No matter in what branch of radio you are {f
interested,- you will find everything ade-
guately dealt with _here. .
Obtainable at all Booksellers, or by post ,
5/4 from George Newnes, Lid., 8-11, South-. 5 —
ampton Street, Strand, London, W.C.2.

through on the long waves is striking
testimony to the mnew iron-core coils,
whilst the knife edge tuning was a feature
that I have never experienced before with
a single-tuned-circuit receiver.

After dark, the number of stations
brought in on the loud-speaker was very
great, and a selection of half a dozen good

by slightly reducing the capacity of the FeW

reaction condenser and at the same time
carefully re-tuning.
will soon enable the beginner to become

A very little practice 8

quite proficient in the art of short-wave FSSS

tuning :

Good Loud-Speaker Reception

 Before presenting the “ All-Wave Two ”
to- readers of Pracrican, WmmeLsss, . 1
subjected it to a series of rigid tests to
make perfectly sure that it could be relied
on to give satisfactory results in the

hands of any and every constructor, and §
to ensure that it was worthy of the guarantee |

which goes with every receiver described
in these pages. The set was tested-on a
20ft. indoor aerial situated some twelve
miles south-west of Brookmans -Park.
During the summer afternoon the London
Regional and National, Midland Regional,
Hilversum, and Langenberg were all heard
at good Speaker strength at approximately
70, 32, 76, 47, 93 degrees respectively on
the medium-wave band. On the long
waves, Luxembourg, Warsaw, Daventry,
and Radio-Paris were received at 20, 60,
74, and 83 degrees. All the stations just

programmes
was always avail-
able. There would be
no point in giving the con-
denser settings for every station,
since these would not apply to other

sets, unless they were used on an aerial
having similar characteristics to that employed

in the tests. Nevertheless, the tuning
positions mentioned above will serve as a
guide, and will enable the -constructor to
judge with fair accuracy the positions on
the dial of other stations.

Short-Wave Stations Received

Listening at 9 p.m., a number of stations
could be well received on the short waves,
the most powerful of these being Zeesen
(5 degrees), Rome (31 degrees), and Khaba-
rovsk (48 degrees), on the 28 te 80 metre
waveband, and Buenos Aires (42 degreses)
Chapultepec (36 degrees), Schenectady
(17 degrees), and Bound Brook (8 degrees)
on the lowest waveband. Actually, all
these stations were picked up on the
loud-speaker, -but only about four of them
were at comfortable ° programme *
strength. All of them, and dozens more,
could be heard with perfect ease on the
’phones. The condenser readings given will
be of assistance in helping you to locate
some of the more easily received short-
wavers, although the figures will not apply
exactly to sets used on- different aerial
gsystems,” As_a further guide, it might be

-| pointed out that the stations working on

the 19-metre band are to ke found between
5 and 10 degrees of the dial, on the lowest
waveband, . those working on about 30
metres come in between about 36 and 50
degrees on the same band, whilst hosts of
amateur stations in all parts of the world
working on 40 metres or thereabouts are
to be found between 21 and 26 degrees of
the condenser on the higher short-wave
band. ! :

As a conclusion to the tests, measure-
ments were made of the current consump-
tioi of the ‘ All-Wave Two,” when it
was found that the H.T. current was
slightly over 6 milliamps. In consequence,
the low-capacity, high-tension battery
specified should have a useful life of from
four to six months. The low-tension
current was found to bhe just .3 amp (as
was to be expected), so that the accumu-
lator will operate the set for at least sixty
hours on each charge. Should you experi-
ence the slightest difficulty, either in con-
struction or operation, remember that our
Query Department is available, free of
charge, to answer any of your problems.

A three- quarter
front view of the
finished set.
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SEN

At the new reduced prices, the wonderful Telsen range of components
represents more than ever radio’s finest value. Whatever your coil
requirements, be sure and insist on Telsen for lasting efficiency at the
dowest cost conszstent with quality.

TELSEN IRON-CORED SCREENED COILS

The result of extensive research, these Coils employ an iron-dust core, achieving
greatly reduced size, with considerably higher efficiency than that of the
majority of air-cored coils.” Magnification and selectivity are correspondingly
improved, the metal screening also preventing inter-action. For use either as
aerial tuning coils or H.F. transformers, a reaction winding being included.

Hlustration
actual size

v

TELSEN -
DUAL-RANGE AERIAL COIL:

Incorporates a variable selectivity devu:e,
making the coil suitable for widely varying
reception conditions. This adjustment also
acts as an excellent volume control, and
is equally effective on long and short waves.
The wive-band ch is effected by means
of a tln'ee-pomt switch and a reaction

winding is included. 5 /6

Price .

TELSEN
HF. TRANSFORMER COIL

May be used for H.F. amplication with
Screened Grid Valve, either as an H.F:
Transformer, or, alternatively as a tuned
grid or tuned anode coil. It also makes a

highly efficient Aerial Coil where the .

adjustable selectivity feature is

not reqmred Pnce 4/ 6

v

? standard Telsen ‘Screened

TELSEN
BAND-PASS
AND OSCILLATOR COIL UNIT

Comprises the Band-Pass Coils and Oscil~
lator Coil combined into a szngle compact
unit. All wave ch
with single knob control. Ideal for any
1S,uperheterodyne circuit.

rice . "

TELSEN
SUPER-HET.
COILS (TYPE No. S 330)

For Superhets which do not employ band-
pass tuning in their pre—detector H F stages,
Mechanical construction and wave-change
switch, ‘assembly almost 'identical v/ml:

oils = .. Price

21/6

No. W.349  Single Coil . . B
No. W.422 Twin Matched Coils .. oo
No. W.423 Triple Matched Coils .. o0

— o
.~ INTERMEDIATE FREQUENCY

TRANSFORMER COIL

Price

- . 86
17)-
25/6

TELSEN SCREENED
TUNING COLLS

Wlth zeparate coupling coils for
and long waves. Highly

Consists of two_tuned ci cont~
prising a Band-Pass intermediate
frequency filter tuned to 110 ke. by
two pre-set balancing condensers,

Ad)ustable for different values of

7/6

stray capacmes. with. vari~
able filter co::plmg Price

TELSEN ‘

BAND-PASS COIL. UNIT
Comprises two accurately matched
Screened Band-Pass Coils, on a
single rigid plinth base. The coils
are independent of each other and
can be wired for any of the three
types of Band-Pass Filter to give

‘exceptional quality thh 1 4 /6

selectivity. Pnce

suitable for use as aerial coils or
as anode coils following a
screened grid valve, giving selec~
tivity equal to that of a well~

d d band ~ pass
dened " band s "7
Tivin Matched . 14/6

Triple Matched .. 21/6

TELSEN
OSCILLATOR COIL

Particularly suited to Super<
heterodyne circuits in conjunc~
tion with the Telsen Band-Pass
Coils. Operates at a frequency
separation of 110 kilocycles from
the Band-Pass' tuning 6
range. - Price .e 4

ANNdUNCEMENT OF THE TELSEN

E_LE‘CTR>|C CO;;

L-TD.

ASTON,

BIRMINGHAM
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COLVERN FERROCART - COILS

Made under licence from the patentee, Hans Vogt.

SPECIAL G Type
Complete with gramophone and wave change switch
Two Gang 25/-

Three Gang .. 37/6
Four Gang .. .. 80/~
On and off Switch if required 1/6 extra. State if
required for battery or mains receivers. -

COLVERN LIMITED,
L

d. WI.I

‘"COLPAK Type-H
Comprising ~Ferrocart G
type Coils, Tuning Con-
denser, Gramophone and
on and off Switch (state
if required for battery or
mains receivers).
Coils can be supplied -for
1 SGHF, stage receivers
with Band Pass filter
or Band Pass filter and
" Oscillator Coil for Super-
heterodyne receivers.

Price 57/6

STANDARD Type F
GANGED COILS

Single Coils

MAWNEYS ROAD, ROMFORD

Ie Depot: 150, King’s Cross Road, Lond

COLVERDYNE FERROCART
INTERMEDIATES

Two Gang 25/- ey
! A
Three Gang .'g)/e WA Tyge EE118 } 12/6 each
Four Gang e Withuniversal mounting bracket, limited capacity
12/6 _adjustment and band pass coupling controlled

externally.

Send for the Colvern
Ferrocart ™ Booklet.  ~

, ESSEX

W.C.1

BE UP TO DATE

CONVERT THAT OLD SPEAKER BY FITTING
CONTRA RESONANT CONES, & OBTAIN MOVING-
COIL REPRODUCTION WITH YOUR PRESENT UNIT

® If your local dealer cannot supply—please send us his name @

R. 0. BRIDGER & CO.,

No. 4 FACTORY, SHELFORD PLACE, CHURCH ST., LONDON, N.16
Prlli o i e == R

SAVE 50°/. ON VALVES

Buy British 862 by post direct from the makers. There
is a FULLY GUARANTEED type for every purpose.
Post Free from

362 are Non-Microphonic and are defin-
itely as good as any and better than most.
\ They bring vou better radio at lower
A prices. BRITISH ALL THROUGH.
} | e o SN, . . — USSR .
;R.o., H.F., L.F., or Det,, 3/6. Power, /- Super-i
j Power, 4/6. 8.G.or Var-Mu., 7/6. Pentode type, 10/-. i
I All in 2v,, 4v,, or 6v. DMetallised 3d. extra. N
| *“CLASS B ™ 2v. filament, 7-pin base, 9/~ 1
\ TA.C. MAINS VALVES, 4-voit, 1 amp. (Indirectlyl
P\ | Heated). Prices 7/6 to 12/6. Full List post free. 1
, 1362 UNBREAKABLE METAL Valves (BATTERY!
i type) will shortly be released, =

The 362 \\
‘“ Class B

—the first
and most
successful
of all ‘* Class \\

B valves. :

Cash with order. Cheques and P.O.’s must be crossed and made payable to:—

THE 362 RADIO VALVE Co., Ltd. (Dept. W. 16), Stoneham Road, London, E.5. .
Ee=saas—=— S =~ =S

AEENEEEEEREEEEEEO N
: “NEW RADIOS FOR OLD "
RADIALADDIN'S RECORD BUSINESS
AT RADIOLYMPIA

Radialaddin obtained a record number of enquiries and sales at
Badiulympiai this year, de ing that Radialaddin’s i d
i or i

an

" jg steadily growing. Read this
typical letter trom a Radialaddin customer.

“ I considzr your allowance on my old set mos: generous, particnlarly as
1 was unable to find anyune in thig district prepared to maks any allowance
at all, and 1 shall havz much plcasurs in reccmmunding you.”

e —A. J. A. Ringwood, March 3rd, 1933.

1T WILL PAY YOU TO CHANGE YOUR OLD SET BECAUSE
WE CAN GIVE MORE AND CHARGE LESS FOR YOUR
UP-TO-DATE MODEL. BALANCE BY CASH OR H.P.
EVERY MAKE OF SET, KIT OR RADIOGRAM SUPPLIED.

»*

COMPLETE TRANSACTIONS EXECUTED BY MAIL.
Write for particulars of our amazing exchange offer enclosing 1%d. stamp,
naming your old set and the new model you fancy.

A FREE QUOTATION WILL FOLLOW
Visit our Showrooms for wonderful bargains.

RADIALADDIN LTD. (Dept. P.R.), 46, Brewer St., Londom, W.I.

The largest Radio Exchange in the United Kingdom. ‘Phone: Gerrard 4053.
FAEEEEEEENEEEEENENEE NN NEEER

EEDEANEENEN NN
EERAREEENENNEEEEEEE
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'MATCHED PERFECT] ON

-a necessity for
every modern set

THE high standard of selectivity demanded to-day makes it essen-
tial to have ganged condensers matched to the nth degree.
For this reason British Radiophone Condensers are invariably
chosen by professional designers and by private constructors. There
are no more perfect or accurately matched components on the -
market. Radiophone condensers are guaranteed to be within 4 of
1%, and each product has to pass sixteen different tests before
despatch, The all-steel frame and girder construction ensure
freedom from mechanical distortion and give you permanent
matched perfection.
You can usc any Radiophone product with confidence. But to
be ‘SURE of satisfaction INSIST on British: Radmphone
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No more haphazard matching! -

Seventeen fransformer ratios for really,
'MICROLODE' type accurate mafching to any power valve

PM4A 42/.‘ or pentode and {our ratios for Class B
PMé . 32/6 or QPP all available on one speaker

’l

= by a simpie switch adjustment! Added
il][yzummmnnmmmmm sensitivity due to the ' Mansfield ”,

magnelic ‘system and beiter balance

through accurate matching give a per-

formance you must hear lo believe!
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Eeai:ure
Write NOW for the W.B. MICRCLODE folder (Resd Ml k)
Whitcley Elecctrical Radlo Co, Ltd Dept. D. Radio W01ks, Man%ﬁeld Notts
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Fig. 5—The complete Baird grid
cell unit, showing the lamp mounied
in the holder.

SHORT time ago in PRrACTICAL
WireLess I drew the attention of
readers to the importance of the

source of light which has to be modulated
by the incoming radio signals in any form
of television receiver. Upon the successful
functioning of this part of the complete
apparatus will depend the brightness and
colonr of the resultant images. In the
simple disc model machine a neon lamp is
utilized, but the prime objection here is
the relatively low intensity of light available

Fig. 3.—Representative samples of Iceland Spar.

for building up the images. With the
ordinary type of neon lamp, therefore, it
is not possible to project the light through
the small holes in the disc so that the image
can be viewed on any form of translucent
screen placed in front of the revolving
disc. On the other hand, I pointed out
recently in another * Tele-Talkie >’ article
how developments are taking place rapidly
in these gas-filled light sources, and should
these materialize in a simple practical form
one of the prime objections to employing
disc television receiving apparatus may be
removed. i

Light Ray o

cell 4

|

/

o

' Nicol Prrsms /

Fig. 4—A schematic representation of a Kerr cell .

combination.

ylé/;y/;;q which is immersed
9fagein a Hquid called

TELEVISION FOR THE

Employed.

bGlow Modulation

that can bé employed in conjunction
-with a mirror drum to produce an image
field on a front screen, as in the experi-
mental model illustrated in Fig. 1. Both

the flat plate neon lamp, for use with a:

perforated dise, and the crater point neon
lamp, for projection work with mirror
drums, are shown in Fig. 2, left and right
respectively, and it should be remembered
that these lamps are worked direct. That is
to say, they are first of all “struck *’
or made to glow with a definite applied
voltage and current, which acts as a
polarizing source, and then their
resaltant illumination is made to vary
(glow darker or brighter) according to
the strength of the reccived television
signal passed on from the radio
set, and in this way build up
, the image in association with
the scanning device.

As 1 indicated carlier, how-
ever, the images as a rule lack
intrinsic brilliancy, and for
mirror drum working at least a
light modulation device of greater
efficiency is called for. As a
result of this many experimen-
ters and television workers have
turned their attention to what is termed
the Kerr cell.

The Kerr Effect
A complete éxplanation of the
effect and the manner :
in which it is utilized
is too involved to deal '
with here, so I shall |
content myself with a
brief analysts. A Kerr
cell consists principally
of a combination of I8
plates arranged alter-
nately somewhat as
in a fixed conden-
ser, and interposed
with separators at
the edges, all of

nitro-benzine, or a
medium of similar
electro optical pro-
perties. Now any-
one who has had
anything to do with
the study of light
knows that a beam

A Brief Description of the Various Methods
By H. J. BARTON * CHAPPLE,
Whsch, B.Sc, AMIEE.

In addition, of course, we have ;
the hot cathode or crater point}
type of neon lamp, which furnishes}
» relatively -intense spot of light §

et

CONSTRUCTOR L

Fig. 2—Exam-

ples of the flat

plaie and hot cathode
types of neon lamps.

g
of light consists of transverse vibrations i‘n{\_ A
all dircctions at right angles to the direction :
of propagation.

Nicol Prism Action

s If we take a Nicol prism and inserb it
ifr#he light beam its action is fo select
the component of all these vibrations lying
in the direction of a given line, fixed with
respect to the prism. For the benefif of
those readers who are unfamiliar with a
Nicol prism, let me enlichten them by
stating that it is a suitable length of
Iceland spar (samples of which are shown
in Fig. % cut. along the long diagonal,
ground and joined together again by a
thin layer of Canada balsam. The refrac-
tive index of Ca,nadibalsam for any light

FEig. 1 —An. experi-
mental model television
projector receiver using a hot
cathode neon lamp.
ig intermediate to the refractive indices
of the Iceland spar for the ordinary and
extraordinary rays-into which the lizht
(Continued overleaf)



Fig. 6—The grid
sell resembles some-
what  this  form
efore it isimmersed
in the fluid.
(Continued from previous page)
ray is split. If is therefore possible to get
rid of what is known as the ordinary ray
by total reflection, while the extraordinary
yay Dasses on practically unaffected.
The ray which passes through the Nicol
prism is polarized in a certain plane, and

Fig. 7—The cell her-
melically sealed in
ils glass conlainer.

.~ to prove that the light is in this

-

| for passage through the second or

| modulating a light beam so that

1 portional. to the light scanning
- analysis which produced the signal
.| originally at the transmitting end
" with the aid of photo-electric cells.
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for Nicol prisms and their peculiar

{ “reactions ”’ to light vlay a most important
part in a Xerr cell combination. If we:

place one of these cells between the two
Nicol prisms, whose action we have just
been discussing, and apply a varying

voltage to it as roughly indicated in
Fig. 4, then it has the effect of distorting
the line of vibration passing through the
first prism into an ellipse, of eecentricity
applied

progressively changing as the
electrical voltage between alter-
nate layers is increased, passing
through a circle and eventually
becoming a line of vibration at
right angles to the initial direction.

Accordingly, a " progressively
increasing component is available

analysing Nicol prism. With a
good cell the variations of light
passing through the combination
are practically proportional over
a definite range to the correspond-
ing voltage variations due to an
applied signal. If we make the
voltage variations those due to
received television signals passed
on from a radio receiver, the
reader will at once see that with

September 2nd, 1933

being featured in Figs. 6 and 7, and these
ilustrations call for an explanatign.
Briefly, the cell is made up from a set of
very thin interleaved electrodes asindicated
in Fig. 6. These are then immersed in a
fluid in a glass container and hermetically
sealed, giving a clear aperture for the pas-
sage of light which is one tenth of an inch
square. The sealed cell is shown in Fig. 7,
and this is mounted finally in a holder or
insulating hase having two termsinal pins,

.

A7 +cvo

this device we have a method of

the light variation is almost pro-

Now this scheme has been known and
tried by television investigators for some
time, but apart from results obtained in‘a
laboratory under skilled attention, little
success seems to have
been achieved. Origin-

-

peculiar condition we have only to | ally, the cells, for good

take a second Nicol prism and view | action, needed a few

the light through it. - When the - i thousand volts and,

two Nicol prisms are placed so I according to the degree

as to hiave the similar crystalline - } of craftsmanship used in

faces parallel to one another, the i building up the cell, gave
second Nicol will transmit the 1 images which were not

light which has passed il ! consistent.  Naturally

Al through the first Nicol. On { ! ‘amateurs have made up
2!  theotherhand, ifthe second | : cells themsclves when
¥ Nicol prism is rotated 1 t building television re-
\: " through a I i ceivers of the projector
3 right angle and i i type, but although
§| thus set soas x i | “images of a kind have
to pass only i : ] been obtained, they were
components in I 1 ' disappeinting and crude,

| 1 t and obviously this course

. : i 1 is one which is not

1 ! ! recommended to readers
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ey ,am:’_”‘:f" Voltage any more than it would

Fig, 8.—The light intensity polarizing volls curve for the grid

cell combination.

adirection at right angles to that of the com-
ponents passed by the first, the net result
would be that no licht would get through the
combination.

The two Nicols are then said to be
¢ grossed ”* and if either is rotated, light
will again appear. The first Nicol prism
is called the polarizer, and the second the
analyser, because by it the polarized
condition of the ray, after it has passed
through the polarizer, is recognised.

Cell Action

The foregoing may at first sight appear
irrelevant to the subject we are discussing,
that is, a certain aspect of television, but
in reality it is of the greatest importance,

be suggested that they
should ;
make
up valves for themselves
and expect to achieve
good results. The pro-
duction is a specialist’s
job, backed by consider-
able experience.

A New Product
Attention should there-
fore be turned to the
proper commercial pro-
duct, and I am glad to be
able to pass on the first
news concerning such a dévice. Itisknown
as the Baird Grid €Cell Unit, being marketed
by Baird Television, Ltd. The complete
arrangement is seen in Fig. 5, the cell alone

1

Fig. 9.— Indicating

how the new grid cell

can be connected to the
output valve.”

e i

cell

as seen on the right of Fig. 5. The cell is
then mounted in & shaped holder so that it is
positioned between two light polarizing or
Nicol prisms. These prisms, whose action I

- described earlier, have been made to a very
“efficient formula, and in this way effect a

considerable increase in licht, a factor which
was one of the objections to the original
Kerr cell Nicol prism combinations. In
the commercial unit the prisms areorientated
one to the other so that a minimum of
light is passed through the assembly when
zero voltage is applied across the cell pins,
this corresponding to the * crossed’ con-
dition to which I referred in my explanation

_of the Nicol prism action.

Cell Range.

What bappens now when a difference of © -

potential which can be varied is given to the
cell electrodes through the medium of the
pair of pins ? This is shown quite clearly
in Fig. 8 where we have light passed through
(that is, light intensity) plotted vertically
against polarizing volts horizontally. First
of all, the curve indicates a somewhat
gradual rise up to a value of 300 volts, and
(Continned on page 869)

Fig. 10.—The unit with
lamp removed, and show-
_ing the condenser lens.”
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TESTS WITH A N

How It Can Be Used for the Checking of High. Resistances ~by
By W. B. RICHARDSON

PRACTICAL - WIRELESS

HE ordin-
ary neon
lamp as

sold for do-
mestic lighting
has other ap-
plications than
that of an
“electric night
light.” Perhaps
its greatest
sphere of use-
fulness is as a
testing device
for the radio
constructor.
Continuity and
insulation tests,
condenser tests,

/o """jﬂ\\'ﬁ.‘. W
Al ol

Fig. 2—The wiring
underneath the test
board.

-and the determination of the values of re-

sistances are all possible with the aid of
one of these useful gadgets.

Before carrying out any work with the
lamp it is just as well to mount it in a
holder on a small wooden base. A small-
““ charging ” board as used for accumulator
charging from D.C. mains will answer the
‘purpose very well. Such a board is illus-
trated in Fig. 1 and the wiring underneath
is given in Fig. 2.

A ¢ Flashing Sign *’

The usual application of the lamp by the
radio constructor is as a circuit tester, and
indeed, in this direction it is very useful.
However, the purpose of this article is to
give not only these tests but to describe a
further use of the lamp, namely, a means
of finding out the values of grid leaks and
high resistances. By a suitably arranged
circuit the lamp will give a series of inter-
mittent flashes, the speed of the flashes
determining the value of the resistances
under test. Besides being a very interesting
experiment in itself—it provides quite a
novel * flashing sign > without any mechani-
cal mechanism—it is an easy method of
checking just those resistances which are

" wsually most difficult to measure, namely,
very high ones. With ordinary meters
accurate results are very difficult to secure
owing to the small readings obtainable. .
The neon
lamp does not,
of ecourse, re-

the . “Flash”: Method.

Fig. 4.—Testing the insulation-of a fixed condenser with the lamp.

1A {1 (

EON LAMP

()€ () vc:ro'.

place meters, but may be looked upon as
supplementary to the ordinary moving-
iron instruments. It must be admitted
that the method I shall describe is one of
substitution, but by drawing a simple
graph many different values can be deter-
mined from two or three ““known” re-
sistances.

Useful Tests

Before going into details of the  flashing
sign " tests I will describe some of the more
common applications of the lanip.

By fitting two insulated test prods to the
ends of a length of twin flex taken from the
terminals on the lamp board the lamp may
be guickly connected to any part of the
circuit or component under test without
fear of the conductivity of the constructor’s

COMPLETED
TEST PROD

HoLE |
oriLED
70 PASS
WIRE
THRO?
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ﬂ A\FLEX SOLDERED
TO PEN NiB
Fig. 3.—How a lesting prod can be easily
made from an old fountain pen.

hands upsetting the results. The prods
can be bought or are easily made from pieces
of vuleanite rod with the flex passing
through the centre and connecting with
metal contacts sticking from the end of the
prod. A couple of old fountain pens will
make excellent prods. A
hole should be drilled in
the top of each pen for
the flex to pass through
while the original mib or
a cheap brass one will do
as the contact. The wire
i8  soldered to the nib
before it is inserted in the
teed as in Fig. 3.

To make the lamp glow
it will have to be either
connected to an H.T.
battery, or plugged: into
D.C. mains. When buying
the lamp the voltage re-
quired should be stated.
On touching the two prods

together ‘the circuit will

be completed and the
lamp will glow.

Fig. 1..—The completed neon lamp tester.

Testing Condensers

Owing to the comparatively high voltages
used the lamp will provide a very stringent
test of insulation, and is therefore par-
ticularly useful in testing condensers. The
test prods are held in contact with the

.| terminals of the condenser for a minute or

two as in Fig. 4. If the condenser is leaky
a series of flashes will occur in the lamp,
that is to say, that after a short time it will
glow momentarily and then go out again
immediately, and then after a sinrilar period
of time it will suddenly flash again. If this
only occurs at long and regular intervals,
-say once every minute, the condenser may
be considered as O.X. although, of course,
a perfect condenser would give no flashes
at all. However, in a test of this sort
allowance has to be made for any slight
leakage in the lamp holder, wiring, and test
prods, which would give the same effect as
leakage in the condenser, so that an occa-
gional flash does not mean the condenser is
a “dud.’* In fact, this test is so searching
that 4 flash every minute or half minute
represents a leakage resistance of not less
than several million ohms. It is when the
flashes occur several times per minute or
when they gradually increase in frequency
that the insulation may be taken as very
poor or broken down. This test may be
applied equally well to fixed or variable
condensers but cannot, of course, be used
for the electrolytic type.

A multitude of other insulation tests
may be carried out by placing the prods
across the suspected part. For instance,
the insulation between the sockets of 2
valve-holder can be tried by placing the
prods in the sockets themselves, or again,
the insulation between the windings of a

(Continued averleaf)

—

= NEON LAMP
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A
ABoOUT
2MFD
70 H.T. BATTERY AN
OR D.C MAINS o
| RESISTANCE
UNDER TEST

Fig. 5.—The circuit used when festing
resistances by the method described in
the text.
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Fig. 6.—Measuring
resisiances by & the

*“flash” method.

transformer may be checked by connecting
one prod to one of the primary terminals
and the other to one of the secondary
terminals. =

Continnity Tests . v
To test for breaks in the wiring of coils,
transformers. etc., the prods should be
connected across the terminals of the com-
ponent in the same way as with a con-
denser. A continuous glow indicates that
there is no break-in the wire, but erratic

- glowing or no light at all means there is

respectively omly a partial connection or
else a complete break.

Another use for the neon tester is in
determining whether a variable resistance
or potentiometer is working properly. If
the two terminals of the variable resistance,
or, in the case of a potentiometer, the termi-
nal joined to the slider and one of the other
$wo, are connected to the lamp and the

= glider is moved slowly round then any

place where there is a faulty contact will be
indicated by the lamp going out at that
point. If the instrument has a fairly high
resistance, such as 5,000 ohms or more,
then the glow of the lamp should steadily
increase or decrease as the knob is turned
first one way and then the other. If it
flickers it means the slider is not making
proper contact at the point where the
flickering occurs.

In testing a variable resistance or poten-
tiomefer in this way we get a very good
idea of how the lamp will behave when
rvesistances of various values are connected
in series with it, for m moving the slider we
vary the resistance from zero to the full
value of the instrument. Now if we look
't the lamp we shall see that the glow
does not gradually get paler as the resistance
is increased, but rather does it diminish

~in area. First of all the whole of the beehive
shaped electrode or the - disc glows
(acéording. to the direction of the current),

and then the ¥low becomes smaller until®

only & smail point is illuminated. Instead
of the -variable resistance several fixed
resistances may be tried. It will be noticed
that each one will give a different amount
of glow according to #s value. This in
jtself will provide a rough means of finding
put the value of an unknown resistance.

PRACTICAL WIRELESS

As an example we may find
that a grid leak of two
megohms makes the lamp
just glow, whereas a half
megohm leak makes about a
quarter of the total area of
the electrodes light up. If
a leak of unknown value is
then submitted to the test
and found to give a glow area smaller
than that of the half megohm leak but
more than that of the two megohm
one, then we may fairly safely assume
its value to be in the region of one
megohm. F

Obviously this method gives only
approximate results, and has the draw-
back that a large mumber of known
resistances is needed in order to be
able to determine the value of any un-

known one. A far more accurate and .

reliable method is that mentioned earlier,
namely, the “flash” method.

Measuring Resistances

The circuit necessary is shown in Fig. 5.
It consists simply of a large fixed condenser
in series with the lamp, and an H.T.
battery or other direct current source,
while the resistance under test is placed
across the condenser. A good idea is to
discard the prods and connect the con-
denser with two wires to the lamp as in
Fig. 6. Grid-leak clips or stiff wires can be
fitted to the condenser terminals to facilitate
the quick attachment and removal of the
resistances. A good quality condenser
of about 2 mfd. capacity should be used,
and when the current is switched on there
should be no glow or flashes from the lamp
until the resistance is connected up. On
placing a resistance in position the lamnp
will start flashing at regular, intervals.
There may be five, ten, twenty, or more
flashes per minute until the lower values
are reached, when the flashes become too
fast to count, or else merge into one
continuous “glow.

Now in order to test a range of different
resistances it is best to make a simple
graph as in Fig. 7. By placing three or
four different resistances of kmown value
across the fixed condenser in turn a table
suck as the following may be compiled.

Resistance Flashes per minute.
3 megohms. 14
2 - 20
1 ! 26
i el 33

From this it is a very simple matter to
make the graph. For the benefit of those
readers who may not be familiar with
plotting graphs, I will deseribe how this
one is made. The results tabulated above
were those actually obtained with an
“ Osglim ” neon lamp and several good
quality resistances. You will see that the
resistances chosen vary from } megohm
t0 3 megohms, therefore we divide the
graph vertically into equal increments
of resistance to cover this range. Along
the base we mark the number of flashes

Septerber, 2nd, 1933

per minute from 0 upwards. Now taking
the first figures in the table we see that a
resistance of 3 megohms gsve 14 flashes.
We run a pencil along the horizontal line

- marked 3 megs. and one along the vertical

line marked 14. Where they intersect
at A we, put a samall cross. We carry out
the same procedure for the other points,
thus 2 megs. meets 20 at point B, and
8o on. The points A, B, C and D, are then
joined up with a line as shown.

Once the graph is complete we can read
off the value of any unknown resistaunce
within the limits of the graph. Suppose,
for instance, that we placed an unmarked
resistance across the terminals of the con-
denser and the lamp flashed 30 times per
minute. Following up from the 30 line on
the graph we see that it meets the curve
at the same point as the horizontal line.
marked 3 meg. The value of the resistance’
is therefore 4 meg. Inthe same way a resist-
ance giving 17 flashes would be approxi-
mately 24 megohms.

The accuracy of these results depends
to a large extent on getting the lamp to
flash at regular and easily countable
intervals. To ensure this, a little care in
the adjustment of the voltage and the
capacity may be required. If the flashes
occur too quickly to count then a larger

e n
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FLASHES PER MIN.
Fig. 7—The curve used for finding the

values of resistances.

condenser, say, 4 mfd., should be . used.
This will slow up the flashes considerably.
Keeping the voltage of the supply. asdew
as possible will also help, although naturally
it must not be reduced so much that.the -
lamp will not glow at all. L
There is one peculiarity in connection
with mneon lamps which must be men-
tioned here, as it is possible for it to cause -.
slightly erratic results, and that is thefe ig".
sometimes a timeé lag between the flash and
the voltage producing it. This means that
although the upper critical voltage neces-
sary for producing a discharge is reached,
yet the discharge does not immediately
take place. This is due to insufficient
ionization within the lamp itself. However,
it may be overcome by having a bright
light, or another neon lamp glowing in
the near vicinity of the test lamp, when
the work is in progress. .

LISTENING INTO THE FUTURE
(Continued from page 844)
they get weaker and weaker, but they must
take an enormous time to really die right
away, end all that we need is a sufficiently
sensitive apparatus in order to pick them up.
Hrom the above remarks, and from the
fact that events are probably present in the
atmosphere as electrical imipulses, or

- ‘electric waves, can wé mnot, given the

apparatus, ‘tune-in” as it were, to the
past. X it can bhe eventually proved that

.an event does not actually take place,

but is simply a form of etheric vibration,
it should.be possible to design apparatus
to receive those vibrations and convert
them into sound or vision. Thus, the past
could  be re-created, and by the same
Teasoning 8o could the future. =
Bearing in mind that.* there is nothing

new under the sun,” and that “ coming
events cast their shadows before,” events
which may occur next year should already
exist in the form of these vibrations, and
there may come a time when suitable
apparatus- will be available which could
gelect a vibration of a definite period and
convert it into sound or vision, and which.
would enable ug, in cffect,-to see into the
future. T2
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FIRST WIETH RADIO ON EASY TERMS, we can supply you wnth all the leadmg manufacturers’ producis.
us a list of your requirements for quotatlon by return.

NEW R. & A. **ALPHA'" P.M. MOVING-
CGIL SPEAKER DE-LUXE, with tapped
input transformer.
paid.  £2/12/6.

Balance in 8 monthly payments of &/6.

Send
Cash or C.O. D. Carriage 6/6

only

NEW W.B. P.M.4.A. MICROLODE
PERMANENT MAGNETSPEAKER

complete with switch controlled Send

multi-ratio input Transformer. 5/9
Cash or C.O.D. Carriage paid. /
£2/2/0, Gk

Balance in 7 monthly payments of 5/9.

NEW ROLA CLASS-B rermanEnT

MAGNET MOVING-COIL SPEAKER AND
AMPLIFIER.

Complete with Valve and Input Trans- Send
former. Two models: A for PM2B, 6/6
PD220, and 220B; B for 240B and HP2

(state which when ordering). Cash or only

C.0.D_ Carriage paid. £3/11/0.
‘Balance in 11 montbly payments of 6/6.

YOURS
FOR

7-VALVE SUPER-HE

Complete with Lissen Valves in
Sealed Carton. Cash or C.0.D.
I Carriage Paid. £8/17/6. Y

Balance in 11 monthly paymenis
NEW LISSEN SKYSCRAPER FOUR
[ ALL-WAVE GH?SS!S MODEL, COmpIIete Send
kit comprising all components, includiug
I set of Lissen Valves. Cask or C.O.D 10/3
| Carriage-paid. £5/12/8. only
l Balance in 11 monthly payments of 10/3.
NEW LISSEN SKYSCRAPER FOUR
I ALL-WAVE CONSOLETTE CABINET
IMODEL complete kit, comprising all 15/
components, including set of Lissen -
] Valves, Cabicet and Movmg—coﬂ Speaker. only
«Cash or C.O.ND. Carriage paid, £8/2/6.

Send

—LISSEN KITS—

of - 16/6. ]

; Balance in 11 monthly pavments of 15/-.

NEW BLUE SPOT 99P.M. PERMANENT
MAGNET MOVING-COIL SPEAXER. Com- Send
plete with tapped input Transformer. Cash 5 /6
or C.O0.D. Carriage paid, £2/19/6. 1
Balance in 11 monthly payments of 5/6 only
NEW GARRARD MODEL 202A. 12-ip. Turn-  Send

table. Electric Motor for A.C. mains. Cash
or C.0.D. Carriage paid, £2/10/0.
Balance in 8 monthly payments of 6/-.
NEW ATLAS ELIMINATOR C.A. 25 for A.C.
Mains, Class ‘“ B ** and Q.P.P. Four Tappings,
60/30 ; 50/90, 120 ; 150, 25 m.a. CashorC.0.D.
. Carriage Paid, £2/19/G. Balance in 11 el
fontbly payments of 5/6. v/

-TELSEN RADIO—

- TELSEN CLASS “‘B'’ 4 GHASSIS Send
KIT in Sealed Garton, less Vaives, 7 /_
GCabinet and Speaker. Gash or
C.0.D. GCarriage Paid, £3/17/6. only
Balance in 11 monthly payments of 7/-.

TELSEN CLA3§ “B” 4 CONSOLETTE KIT, fend
including Telsen Class “ B Moving-coil Speaker 10/9
and Consolette Cabinet, lees Valyes. Cash or C.0.D.
Carriage paid, £5/17/6. only
Balance in 11 mouthly payments of 10/9.

only

TELSEN SUPER-SELECTIVE §1X CHASSIS EIT, Rend
excluding Valves, Cabinet and Speal;cr Cn.sh-‘ ol9
or ¢O.D. Carriage Paid, £5/18/6,

Balance {n 11 monthly paymcnts uf 10/9. only
TELSEN 325 STAR KIT, less Valves and Cabinet. Bend

Cash or C.0.D. Carringe Paid, £1/19/8. 5 3
Balance in 7 momhly payments of 5/3
TELSEN H.T. AND L MAINS URIT W.348. only
H.T. Portion: Max. Det and 8.G. tappings each Send
adjustable for High, Med. or Low voltages. Maxl- 9 l_
mum 28 mfa at 150 v. L.T. trickle charger, 2, 4

or § volts at & amp. Cash or C.0.D. Lanlage only
paid, £4/17/6.

Balance in 1 monthly payments of 9/-.

TELSEN D.C. MAINS H.T, UNIT W.348, with 3 Zend
tappings, each adjustable for High, Med.. and 5/6
Low valtages. Output, 28 m/a at 150 volts. Cashor

C.0.D. Carriage paid, £1/15/0. only
MNalanee in 8 monthly payments of §/6.

6/-

Send

5/6

1934 SUPER-SE

PILOT AUTHOR KITS '
L e —

§Peclﬁed parts, mcludmg Peto-Scott
Metaplex ”* chassis (less valves
and cabinet).

YOURS FOR

4/9

GASH or €.0.D. Carriage paid, Balance in 11
. payments of
£8:2:0 14/9
KIT “B” KIT «C”

As Kit “A,’’" including
vilves but less cabinet.
CASH or G.0.D. Carriage

As Kijt “A,”’ inciuding
valves and cabinet.
CASH or €.0.D. Carriage

Paid, Paid,
£11:2:9 £12:7:9.
or 12 monthly paymentsi ior 12 monlhly payments
of 20/6. of 22/6.

13 B” 3

YOURS. FOR

AUTO-

KIT“A”

! Author’s Kit ‘of First -
Specified Parts, including metal
chassis, but less Valves, GCabinet,
X Speaker.
CASH" or C.0.D. Carriage Paid, Balance in 11
- . monthly pay-
£4: 11_ '_0 ments of 8/6
KIT “B” ;i KIT “C” |

iAs Kit “ A,” but com-i

-plele wuth " Valves and)

Cabinet less Speaker. !

1CASH or C.0.D. Carriage:
Paid,

£7:18:9

or 12 monlhly payments

_..9% 1a]e.

As Kit ““A,”" but with!
Valves only. H
GASH or €.0.D. Carriage! !
Paid, ;
£6:0:9 i

or 12 monthly payments:
11/3. i

o
o i
EE... . o

Set of Spec:ﬁed Valves - - - £1 :
Camco 'Argyll’ Cabinet - £1 :1
Amplion Sonette CIass O - i Speaker £1

G}Q‘Du-

9 :
8 :
]

Exact fo Specificafion !

NEW FERRANT! *CLASS B’ SUPER

POWER CONVERTOR. Instantly converts Send
your present set to *‘ Class B.” Complete with 5 9
valve, Ready assembled. Cash or C.0.D., /
Carriage Paid, £3/3/0. Balance in 11 mombly only
payments of 5/9

NEW BLUE SPOT PERMANENT MAGNET Send
MOVING-COIL SPEAKER 29-P.M. With >
input transformer. Cash or C.0.D. Carriage 5 / =
Paid, £1/12/6. Balance in 6 monthly payments only

of 5/

_AMAZING OFFER ‘
PET0-SCOTT

PERMANENT MAGNET
MOVING-COIL
SPEAKER

Cash or C.0.D.
Carriage Paid.
Esquisite tone: sensitive
to every sound-ioflection.
Moulded diaphragm. Cobalt
magoet:Tapped input trang-
former ior Poweror Pentode.
Also Mains Models for
A.C. (2,500 ohms) or D.C.
Mains (3,000 ohms) .. 15/~
Al models n Walnut polished Cabinet. Cash oz €.0.D., 25/~

IMMEDIATE
DELIVERY

_STRICT PRIVACY G

EVERYTHING

'R-A DIO—CASH
. €.O0.D.orEASY TERMS

Largest stocks in the Country. Send

Parcel of parts or accessorias over £2 for smail first payment. Strict Privacy Guaranteed.

BUILD YOUR MNEW SET
into the INLAID WALNUT

ADAPTAGRAM

In Oak or Mahogzny, no exira. it

DIREET FROM FACTORY. No MIDDLE-
MAN’S PROFITS. Built by master erafismen
of the piano trade. Real inlaid walnut, mortised,
tenoned, french-polished, With screened mo(or-
board by the new METAPLEX PROCESS. Front
ready drilled to take your set. Ample room
for Spcaker and batteries. Size 38" high, 227
wide, 15}” deep.-- Baseboard depth ]4" Speaker
compartment 177197 % 147,
lain front or vignetted for
panels up to 18”x8". Bafile-
board 3/6 extra.
Balance itn 11 monthly

payments of s Carriage

YOURS'FOR
ad. /3

CASH or C.0.D. 63/~ .

CARRIAGE 2/6 EXTRA :

Pilot Class #B” Conversion Kit

Converts yonr present Battery Set fo * Class B>’ Send
Amplification,  Complete with all necessary
components, including  driver trnnsfnrmsr,

Dalance in 7 OD’S'
monthly payments of 5/8, "ALL ¢ S B» Compnnents

“(Class B output. choke, W.B. 7-pin valve
holder, B.V.A. 2403 “valve, \ma and sCrews, elc
Full-size
diagrams.

Cash or C.0.D., 7/6
‘ CLAS!

and other Parts unobtainable from your !oc 'denle: SENT
0.0.D. We have the largest stocks in thc ntry. Qrders
over 10/ sent. Post Paid. (Easy Terms available on orders
over 35/-,) Quotations by return. No ohligatior:

Miscellaneous Components.
,'M_PM Parts, Kits, Flnished Receivers
ar Acce.noues for Uash, -C.0.D. or H.P. on our cwn sysiens
of Easy Payments, Send us a, list of your wants. We will
quote you by return. “C.0.D. orders value over 10/- sent carriage
and past c]mrgen pa!(l

i o e
PETO- SGOTT €0, LTD., 11, Glty Rd., London, E. G I‘
Zelcphmxa Clerkenwell 040647

West End Showrooms § 62, Hijk Holhorn, London, W.C.1.

Telephons : Holborn 3248. g

Dear 8lrg
| Pleace scnd. me CAS]I'COD/HP BSORE et o oy
I for wblch I enclose C....... s E
CASH/H.T./DEPOSIT ]
I NAME ssenasmeamss oo s menn B P ™ n

ADDRESS . 0000 00 Se ™ e A 3RO 00, 10 - - 080

Fr. W. 2/9/33 ﬂ
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IN and hear
CLASS B

demonstrated

at one of the Multitone Dealers, with the components that
first made Class ““ B ” available to the public, or with the new

‘MULTITONE CLASS “B” CONVERTER

You have only to plug this converter into any battery set to
convert it immediately to Class “ B.”” 'There is no inter-
ference whatever' with the existing circuit. Universally
adapted to any driver or Class “ B” valve, and any loud-

speaker. No terminals or switch- ppiCE ONLY 37 , 6

es. All you do is plug-in! = (Without Vaive)
Other Multitone Products:
BEPU Driver Transtormars {ratios : 1/1, .5/1. and 2/1) . 9/6
PUCHOKE for matching your existing speaker to Class 5 output 9/6
TOCO Tone-control t?ansformers, in the 1st L.F. stage, glve 309,
extra H.T. saving .. .. 17/6
Graded Potentiometer .. o 3 bo a0 o0 3/6

If you 26 not know who is your nearest Multitone dealer, please write fo us (Dept. H) .

oM

The Multitone Wireless Set for the Deaf was the sensation
of the Radio Exhibition, Olympia. Write for particulars
of this amazing new invention.

l“MULTITONE BRINGS SOUND TO LIFE”

==

95.98. Whne Lson Street. London. N.I. Terminus 5063

LATEST & BEST

STATION
SELECTOR

o
Will give acrials every* desn,ed-. ;_.\\
degree of selectivity, cuttinff &t
interference from other stations. It
is also a most efficient volume
¢ontrol. Can be used with any set
on any aerial. Fixed in a few
moments, and requires no altera-
tions. A marvellous invent'io'q :

Als:tr supphed as the
ONLY SELF-OONTAINED VARIABLE AERIAL

#lready part of SUPERIAL, Electron’s Super Aerial. In this form it is
Jhe world’s finest and most selective aerial, There is £100 Free Lightning
with SUPERIAL.

100 FEET 75 FEET 50 FEET

4/6 3/6 2/9

Ask your dealer, or in case of difficully send remitiance direct to :—

Jhe NEW LONDON ELECTRON WORKS Ltd,

6, EAST HAM ELONDON.E.6

%>osm\ ely
nsurance

|\ On sale at ali Booksellers, or by post 3/9 from George

Zelepkone : Graazswood 1408-0—1563, Telegrawrs : * Stantam,™ London.
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The SERADEX
BATTERY CHARGER

(For A.C. Mains 200 to 250 v 50 cycles upwards).

All units entirely enclosed in metal cases, with
only meter and controls visible.  Illustrated
catalogue free on mentioning Pr.W.

Type Output Price complete
V.R.328a I-l10cellsetuptol3amps. £3 -5 -0
w8 R 326& 1-20 cells at up to [.3. amps,. £4 - 4 - O
V.R 1-18 cells on each line,

Total output 6 amps (3 splrt
ontputs and economy switch

fitted) - - £9-10-0
Full partzculars from your dealer or

TREVOR PEPPER, ginwixan: ROAD,

BIRMIN&HAM, 13.

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH

The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark, Ask your dealer. If unable to
p‘ply, write direct. SEND NOW, enclosing 6d ost free)
for third edition up-to-date handbook of tuning coils for DUAL
RANGE, BAND-PASS, and SUPER-HET. circuits, Fully

illustrated with data. A very interesting handbook.

RODS, SHEET, TUBES, PANELS

The BRITISH EBONITE Co., Ltd.,
Hanwell, London, W.7.

THE ELEMENTS
OF WIRELESS

By RALPH STRANGER

Indispensable to everybody who wants to understand the -
workmcr of wireless recervers. The Author starts with elementary - -
principles, covers the whole field of wireless reception, both from
the theoretical and practical points of view, and finishes with
a complete survey of a four-valve wireless receiver, explaining
its working from the aerial terminal to the loud-speaker.

36

Newnes, Ltd., 8-11, Southampton $i., Strand, London, W.C.2

COMPLETE WITH
YOLUME CONTROL

The /finest plek-up of Hs &ypo 3t
produced. Fully gmaranteed, Out- -
put is extraordinarily high. Special
swivel head for easy mneedls
changing, Kmpossible for pick-up
head to get out of adjusiment.

Askyourdealer for \
demonstration or
write us direct for

Weight on record adjustable by
CataIOgue' compensator on end of arm.
*Phons : Enfield 3@4{; Smart brown bakelite.

0SMOCORD-I™2 CAMBRIDGE ARTERIAL RD, ENFIELD MIDDX §
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“TELSEN
AIR.DIELECTRIC
TUNING CONDENSERS

. 'The precision and sturdy
construction of this compo-~
nent_ensure years of fai
service. [Its frame is braced
by three soilid pillars, and
tha vanes clamped at three
points, making distortion
impossible, The rator is
also built into a rigid umt,
generous bearings preventing
backlash or end-play.

Capacity Price
00025 mfd. .. 2[6
00035 ., .. 3/6
0005 LR 5. 3/6

TELSEN BAKELITE
DIELECTRIC TUNING
CONDENSERS

Represent really remark-
able value at the new
reduced prices.

Very rigid construction, with

- high grade dielectric, ensur~

ing permanently accurate
wit

losses. Exceptionally com~

pact. Complete with knob.

Capacity Price
"0003 mfd. .. .. 2/-
0005 ,, 2/-

TELSEN

ANNOUNCEMENT OF THE TELSEN

TELSEN
DIFFERENTIAL
CONDENSERS

Similar in design and construc~
tion to the reaction condensers.
Supplied complete with knob.

Capacity Price
'0003 mfd. W.351 .. 2]~
‘00015 ,, W.352 .. 2[~=
‘0001 , w253 .. 2f~-

TELSEN
GANGED CONDENSERS

The finest ganged condensers

ever produced, and, at their

new reduced prices, the finest

value ever offered in their
class.

For wure where accurate and
simultancous tuping of two or
three circuits is obtained

the rotation of one dial. K
pressed steel frame: of great
rigidity ] tes dlstomon,
the rotor and stator vanes being
let into one-piece high pressure
die castings to ensure accurate
spacing. All sections are very
carefully matched by means of
split end vanes, and trimmers
are provided, Complete with
Imob, pilot light escutcheon and
two alternative tuning

Single Uni.t

Twin Ganged .
With dust cover 2/- extra

Triple Ganged ¢o oo
With dust cover 2/6 extra

‘00075 ,, W.357 .. 2/"’

TELSEN REACTION
CONDENSERS
Entirely re-designed. Now in~
corporate several valuable imi~

ts with n in
pnce, the wl:ole umt being also
now enclosed in a strong dust-
proof bakelite case. Supplied
complete with knob.
Capacity Price
“0003 mfd. w.354 .. 1/9
‘00015 ,, W.355 .. 19

0001 , w.asé .. 1/9

0005 ,, W.358 .. 2[~=

TELSEN AERIAL
SERIES CONDENSER

With Switch

Built on similar lines to the
new reaction condensers, pro-~
vxdmg an ldeal selechvxf‘y and

com~
with kmob,

Max. Cap. Price
"0003 mfd. No. W.350 2=

FOR EVERYTHING IN RADIO

BSErC=TRSEEE  C Om-LiEDRs

ASTON,

BIRMINGHAM
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On the Ultra Short Waves

HORT-WAVE. activities seem to be-on

the imcrease again, assisted no doubt

by the ‘possibilify of television on a few

metres.~ By the way, there was a lot of

hush-hush work going on at half a metre:

possibly something really interesting may
be announced shortly in this direction.

Iron-cored Tuning Coils
RON-CORED tuning coils are becoming
popular, and many econsfructors have
been surprised to find that they have
rendered their sets unstable by fitting
these new ecoils. This is, of course, a com-
pliment to the coil and the reverse to
the receiver, which is either badly laid out

or lacking in screening.

Dust Bags and Moving-coil Speakers
moving-coil loud-speakers are
equipped with a little muslin bag
in which they are totally shrouded, with
the intention of preventing dust from
jamming between the coil and the pole
piece. This is a very sensible precaution,
but, unfortunately, few constructors can
reconcile the bag as part of the equipment,
and make the fatal mistake of removing
it. 4
Cinemas and Acoustics
ANY of our large new cinemas have
been designed with a view to good
loud-speaker reproduction, but the critical
listener cannot fail to notice that many
fall short of the standard reached by others.
Does this mean that nobody knows much
about acoustics, or that correet designing,
from the sound point of view, is hope-
lessly limited by the necessity for a pleasing
appearance ? It is said that a certain
cinema noted for its excellent acoustic
properties has the ceiling made of a material
so mechanically weak that light can be
seen through it in the day-time. -

Mains Valve with Three Grids
NE of the latest American mains valves
is equipped with three grids, and by
suitable connection it may be used as a
pentode or a power valve, or may be
adjusted for a maximum undistorted out-
put ranging from about 300 milliwatts to
6 watts; thus the valve can be adjusted
to give the best performance on whatever
H.T, current is available.

Emergency Chokes g
CCASIONS doubtless arisé- when a
smoothing choke. breaks dewn, and

it is" seldom that anybody attempts to
patch up the trouble before the choke
is replaced. One way out of the difficulty
is to use the secondary winding-of a-spare
mains transformer, or under certain cir-
cumstances the field .coil of a mains-ener-
gized moving-coil loud-speaker.

Multi-mu Valves
HERE is a growing number of radio
enthusiasts who employ maximum
high-tension voltages of 400 volts or over
in order to use large output valves, realizing
that with valves of this type large outputs
and excellent quality can be obtained
from moving-coil speakers. Needless to
say, these high voltages are obtained from
some sort of mains unit as a rule, and many
amateurs use resistances to cut down the
high voltage output to a more handy
voltage for feeding .the anodes of the other
valves in the receiver. This is, of course,
wasteful in running cost, but at a few pence
per unit the cost does not become excessive,
although in many ways it would be prefer-
able to utilize a second rectifier to givea lower
voltage output for feeding the other valves.
The first cost is then much higher, it is
true, but in some cases it is practically
essential that a separate rectifier be used
to supply a lower voltage. With one make of
A.C.mains variable-mu valves it is desirable
that sach an arrangement be used. While
it is a simple matter to calculate the
correct voltage dropping resistances for
ordinary screened grid or detector valves
when operated from a 400-volt high-tension
supply, this calculation does not hold good
in the case of multi-mu valyes, because the
correct value of resistance depends upon
the current flowing in the circuit and the
anode current to the multi-mu valves
varies between wide limits when the grid
bias is adjusted for volume control purposes.
As a result, ;whenithe anode current is
decreased by increasing the grid bias, the
drop in voltage in the voltage-dropping
resistance is correspondingly decreased
and the actual voltage on the anode rises.
Owners or builders of receivers employing
multi-mu  valves in "addition to high
voltage valves for the output stages
should therefore use a second rectifier unit
if really satisfactory resmlts are desired,
the second rectifier giving & reduced voltage
of about 250 volts. It is practically im-
possible to design a perfect self-compensat-
ing system whereby a voltage dropping

|
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network for use on' a 400-volt supply
maintains the anode voltage to multi-mu
g@lves constant for all’ values of grid
ias.

' Novel Use for Radiogram Wrappihgs

1D you know that ‘ His Master's
Voice ” radiograms are now delivered
wrapped up in quite good flannelette ?
It seems that waxed. paper was used for
covering radio receivers, gramophones and
radio-gramophones criginating from “ His
Master’s Voice ” factories, but somefimes
the cabinets arrived slightly scratched.
The Gramophone Company then decided
to use a softer material and ultimately
chose flannelette.. This step caused a minor
sensation with girl assistants in radio.
stores, for‘they all claimed the material
for the making of pyjamas, overalls, and
other garmehts. Others have made hiking
shorts of the material, dyeing them to the
desired shade by the uise of cold coffee,
and a proprietor of a large radio shop
had to make the rule that the assistant who
sold the set was entitled to the flannelette:
Well, well! This is yet another industry
that hag benefited by radio.

Snake Charming by Wireless

A PARIS radio paper states that at the
Algiers studio, before an invited audi-
ence, a native Arab snake-charmer, instead of
using for her performance the conventional
reed pipes, was able to make her serpents
dance to ‘‘ canned music.” Later, as a
further experiment, in order to show that
any music would charm thesc repfiles, they
were made to sway rhythmically to the
strains of a foreign syncopated dance band,
the performance of which was being relayed
to. North African listeners. It may be true

—and also, it may not !

The Diode Valve as Detector

THER-E are quite a number of people

living so close to the powerful regional
stations that they do not know how to
control the volume owing to the enormous
field strength even when the aerial is
removed altogether. One useful suggestion
is to use a diode as the detector, which
has the advantage in this case of being
extraordinarily insensitive, and permits
the volume to be reduced te rcasonable
proportions even when used under the
transmitting aerial. i

Preventing Break-through on the Long
AWaves

NOTHER trouble experienced by lis-
teners so unfortunately situated is

the breaking in of the short-wavelengths
when trying to receive a long-wave station,
but a No. 60 or 75-coil of really good design
will invariably stop the trouble if placed
in series with the aerial when listening
to the long-wavelengths. A shorting
switch can, of course, be used for cutting
out this coil when it is desired to.listen to

the short-waveband.

DON'T LEAVE MONEY IN THE DUSTBIN

LET us take your old Set or components in PART EXCHANGE for New Scason’s Radio — NEW KITS, NEW

ACCESSORIES, or PART

KITS—in fact, any RADIO APPARATUS. Best quotations and fullest allowance given. .

- Balance payable by Cash or H.P. Send. us your enquiry for quotation by return, stating apparatus you wish to dispose
of and NEW KIT, SET or Miscellaneous Components required. WE GIVE YOU MORE.

Pr.W. 2/9/33

PARTEX RADIO, VULCAN HOUSE, Ludgate Hill, LONDON, E.C.4.

1
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LIGHT MODULATION

(Continued from page 858)

the rise is then much more rapid and almost
straight up to 550 volts.

After this, we have an effect known as
chromatic dispersion taking place, that is
to say, there is a different treatment for

. different colours of the spectrum, and in
consequence no greater quantity of light is
passed through, but the colour of the light
changes red, brown, and deep purple.

An examination of this characteristic
curve of the Grid Cell unit makes it clear
that the maximum range-of voltage over

which ‘the cell should be worked i§ 300 to |

550 volts (X to Y of Fig. 8). As in the
case of ordinary L.F. amplifying triodes,
where it is necessary to apply a bias to the
valve in order to bring the datum point of
working to the centre of the straight part
of the valve’s characteristic, so the same
must be done with this unit. There is this
differcnce, however. - First of all, the

magnitude of the polanzmg volta,ge is
much greater than for valve workmg,
namely “about 425 volts, and secondly it is
positive instead of negative, being shown
by Z in Fig. 8. Under this polarized
eondition full cell modulation is achieved
by a signal voltage of 125 volts.

In order to achieve the greatest efficiency

from this new unit it is natural that care {.

should be taken in the method by which it
is connected to the output valve of the
radio set used for receiving the television
signals. One of the best methods is shown
in Fig. 9, the valve employed being a
PX25 which is a large output triode.

The valve is resistance capacity coupled
to the previous stage, appropriate automatic
bias being allowed, while the cell itself is
resistance capacity fed the applied potential
being furnished by the fixed resistance

_pobentxometer combination arranged direct’

across the 600-volt high tension feed. The
object of mcludmg a_single pole change-
over switch is to enable a negative picture
to be converted into a yositive one.

When using the cell, apart from the
question of mounting, it is necessary to
observe -one or two points if a premature
demise is to be guarded against.- First of |
all it is necessary to see that too gréat a
volta,ge is not applied, whether this voltage
is polarizing or introduced by the signal.
Above a voltage of 800 a spark dis-
charce occurs and this has the effect of
_reducing the life of the cell. Like valves,
the cell has a “ life *’ which can be expressed
in hours, and when ‘ worn out’ may be
renewed. As a guide to this worn out or
low efficiency condition it may be noted
here that the colour of the spot of light
given by the combination under these
circumstances is orange, whereas a good or
new cell has a yellow light spot.

When fitted into the holder the cell has
incorporated a mask which limits the
square aperture to a size of 0.09 inch square.
In addition to the Nicol prisms there is
included in the whole outfit a condenser
lens, this being seen in Fig. 10, a photograph
whieh shows the unit with the lamp
removed. It will be noticed at the end of
the nickel plated tube. Naturally the
projection lamp seen .in Fig. 5 forms an
mtegral part of the component, it being
held in the specially shaped clips to enable
an accurate lining up of the filament to be
undertaken. The lamp has a bunched
filament, being rated at 12 volts 100 watts,
and this can be fed quite conveniently from
an additional secondary winding on the
mains equipment transformer.

-ACCEPT NO

INSIST UPON

SPECIFIED oY Wr. . 7, oas
B.R.G.

Connections:

posltn e
.0002 mfd.

SOLE DISTRIBUTORS OF
METAPLEX BASEBOARDS

SHORT - WAVE
H.F. CHOXE
Solely specified for

ALL-WAVE TWO

Smgle layer wound for lowest
possible loss. I‘ermlna]

B.R.G. REACTION

CONDENSER -
Solely specifled for

.ALL-WAVE TWO

.- with solid di-electric

contacts. 2/6

Specified in the F. J. CAMM 1934 SUPER-SET AND THE ALL- 0
WAVE TWO, and by all the leading technical desxgners

SUBSTITUTE-

1/9

ALSO SPECIFIED—

B.R.G. 3 POINT SWITCH No. 48

Push-pull type. Solely specified for

F. J. CAMM SUPER-SET and
ALL-WAVE TWO

fpecially strong phosphor-bronze

self-cleaning contacts. 1/3
B. R. G. 2 POINT SWITCH No. 49
Push-pull t ypeas8olely specified for
- VE TWO

Bﬂf-clea.niug contacts and specially
strony phosphor-bronze.

B.R.G. 8 POINT SWITCH No. 50
Bolely specified for

F. J. CAMM 1934 SUPER-SET
Push-pull  type, with special

contacts.
B.R.G. COMPONENT l
MOUNTING BRACEKETS
Bolely specified for
AMM 1934 SUPER-SET
Set of 3, Drlled and Plate-finished.

1/6
B.R.G. Components are -
obtainable from all
dealers. In cases of diffi-

culty send for name and
address of nearest stockist.

Trade enquzrtes

BRITISH RADIO GRAMOPHONE CO. LTD.

P!LOT HOUSE, CHURCH STREET, STOKE NEWINGTON, LONDON, N.16.

Tel:,pkone C’hssold' 6287/8.

APPOINTED TELSEN WHOLESALE DISTRIBUTORS

mvzted

Indtspensable to . Every

PEARL & PEARL

Wireless Enthusiast
VIR RALPH sT’éANcER who

is a master of lucidity, has
produced in this book a valuable
and fully explained synopsis of
technical terms that everybody
can understand. It will prove
indispensable to everybody who
reads technical books and journals.
Fully illustrated throughout.

DICTIONARY OF
'WIRELESS TERMS

By RALPH STRANGER

Obtainable at all Booksellers, or by 2,6

post 2/9 from George Newnes, Ltd.,
8-, Southampton Street, Strand,
London. oGt

RADIO BARGAINS

The Famous British General Band Pass
0 K.C. tuning unit aerial of ' Anode’

Id and listed at 14/6.

lype. ow 50
Special offer

The well-known Slektun Screened H.F.
C ‘6/6.

oil. Usual price

a1
2/11

Slektun Dual "Range Screened Aerial
Coil as recommended and use: v
famous designers for use with above
Usual price 6/6.

2/11

H.F. Coil.~

S 4 bl e b gy
price 8/6.

Famous Lincoln Stewart Permanent
oase, L Sat g Sl 16/11

Limited number of Telsen Major Speaker
chassis. This is a super bargain andis

available while stock lasts. Usually 10/6. 3,3
All Goods sent Carriage Paid.

PEARL & PEARL
190, Bishopsgate, E.C.2.
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N order to know what points to look for
in 'a high-frequency choke, whatever
wavelength it is to be used on, it is

necessary to have some idea of the way in
which a choke does its job and of the
factors that can influence its efficiency.
Before going on to practical details, there-
fore, I will say a little about the theory
of the subject.

Fig. 1 shows the circuit of the detector
portion of a standard short-wave receiver,
or for that matter a long-wave receiver
without a high-frequency valve, because
the only difference between the two is in
the size of the coils and condensers. What
is the purpose of the high-fre-
quency choke in the plate circuit

HIGH FREQUENCY CHOKES FOR
SHORT-WAVE RECEIVERS—

By -K. E. BRIAN JAY

that the low-frequency current wonld
follow that path: the high-frequency
current on the other hand would not find
much opposition this way because of its
much greater frequency, and would there-
fore tend to flow downit. Inthealternative
path the primary of the low-frequency
transformer has a moderately high in-
ductance and while still offering a fairly
easy path to the low-frequency currents it

should present a great barrier to the high-
8

of the valve ?  Without going
into details we can say that when
a signal from a broadcasting
station arrives at the detector
grid the action of the valve is to

T

separate the incoming wave into
its constituents, which are adow-
frequency part representing the
speech and music and a high-fre-
quency carrier wave, and both of
which appear in the plate circuit.
We really only need the low-

-
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INFLUENCE THEIR EFFICIENCY.

LFVALVE

high-frequency currents into their proper
path through the reaction circuit and at

the same time offer as little opposition as

possible to the low-frequency currents.

A Simple Method

A small inductance will do the trick,
because it can be made to offer great
resistance to the high-frequency currents
without being big enough to impede the

ipossage of the low-frequency currents.

or example, a coil having a pure in-
ductance of 150 millihenries will have a
reactance of 940,000 ohms to a current of -
frequency of 1,000 kilocycles, 4.e., a wave-
length of 300 metres, but to the
highest speech frequency of 10,000
cycles (10 kilocycles) it will only be
9,400 ohms and to the frequency
of 5,000 cycles, which is the usual
upper limit for a receiver, it will
only be 4,700 ohms, whereas the
reaction circuit will offer a react-
ance lof more than 300,000 ohms
to the same frequency. Such a
choke would therefore be quite
effective in keeping the two cur-
~ rents of different frequencies in
the parts of the circuit where
they are wanted. Note however,

HT

oF
et o

frequency part, however, and that
is wanted in the primary of the
L.F. transformer, but we can
make use of the high-frequency
part by passing it through a coil
coupled to the grid coil and making
it boost the energy in the grid circuit ; this
is known as applying reaction, and the coil
Lsois the reaction coil. It is clear from the
figure that there are two paths available to
both the high- and the low-frequency
currents, namely, either through the L.F.
transformer primary or through thegeaction
coil and condenser. Both of these paths offer
some opposition to the, passage of an
alternating current, the amount” of which
depends on the frequency. The opposition
offered by a coil, which is chiefly an in-
ductance, is called an inductive reactance,
gnd it increases as the frequency and
§nductance increase ; a condenser offers a
gapacitative reactance which decreases as
the frequency.and capacity increase. . Note
that reactance has nothing whatever to do
with reaction, but merely means * resistance
to an alternating current.”

The Reaction Coil- - -

Now the reaction coil is small and would
not do much to impede the flow of the low-
frequency current, but the condenser in
geries with it is quite small and would
therefore offer a very large reactance to
this current, consequently it is unlikely

that I referred to a * pure”
~ inductance, that is to say, a coil

LT

Fig. 1.—Detector circuit of a short-wave receiver with H.F.

choke in the plate circuit.

frequency currents, so turning them in the
direction of the reaction circuit ; unfor-
tunately this . transformer winding has
another property, arising from the fact
that the adjacent turns of wire in its winding
form little condensers which taken all
together are equivalent to quite a large
capacity across the primary, not large
enough to have any effect on the low-
frequency currents, but quite enough to
present an easy path to the high-frequency
currents, which would be by-passed by this
so-called self-capacity in spite of the
choking effect of the inductance of the
winding, with the result that very little
high-frequency would flow through the
reaction circuit. The reactance of this
self-capacity would be much less at very
high frequencies, 7.e. short wavelengths,
than at the ordinary broadcast wavelengths
and therefore the effect would be par-
ticularly bad in-a short-wave set it would

there would be high-frequency .currents
in the L.F. stage with almost certain
instability and general upset. We require
therefore some device inserted between the

points A and B in Fig. 1 that will turn the

be hard to get a proper reaction effect and-

which has only inductance and
nothing else ; unfortunately, it is
impossible to make such a goil
and every practical choke will have, in
addition, fresistance, due to the resistance:
of the wire used to make it, and self-
capacity .due to the small condensers
formed by the adjacent turns of the wire.
The presence of these two other properties
will seriously modify the reactance of the
choke, which will never be as high as the
calculated values given above, but the
greatest menace to efficient performance
is the self-capacity. The presence of thig
intruder will have two effects ; it behaves
as a small condenser across the coil and
therefore the two form a tuned circuit in
the same way as the grid coil and tuning
condenser form a tuned circuit, and the
condenser also acts as a leak for high-
frequency currents, to which it may offer
less reactance than the inductance, in &
bad case. The action of a parallel tuned
circuit is to absorb current at its resonant
frequency, so that in this case, the choke,
when acting as a tuned circuit, will absorb
the high-frequency current that we want
to flow through the reaction circuit and

‘we shall not be able to make our receiver

oscillate. Furthermore the absorption will
(Comin_ued on facing page.) )
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not he on only one wavelength, because a
tuned ‘circnilb can also absorb esergy af its
harmonics, ¢, ab wavelenzths which are an
éxact inulkiple of the fandamental resonant
wavelength, so that, the reaction effect will
be upset at several wavelengths in the
tuning range.

Short-Wave Chokes

Everything T have said so far applics to
chokes at all wavelengths. Let us now
consider those meant specifically for use on
short waves. There is, of course, no differ-
“ence in principle between a short-wave

choke and one designed for long waves, the
chief difference being in ~size. On short
waves we do not nced so much inductance ;
for example, the 150 millihenry choke
referred to above will have a reactance of
9,400,000 ohms at 30 metres, which is un-
necessarily large, since if 940,000 ohms was
enough at 300 metres it will be enough at
30, so that we can do with a choke of one-
tenth the inductance. Furthermore, in a
short-wave choke the self-capacity is of first
importance, and must be kept down to an
absolute minimum, partly because the
smaller the capacity the less marked will be
the tuned-circuit-absorption effect, and
partly because the reactance of a condenser
decreases with wavelength. An example
will emphasize this latter point; a self-
capacity of 2 micro-microfarads, quite a
probable value for our 150 millikenry choke
will have a reactance of 60,000 ochms at
300 metres, but this will drop to 6,000 at
30 metres, which is equivalent to a partial
short circuit for 30-metre waves. Of course,
reducing the inductance of the choke makes
the use of fewer turns of wire necessary and,
consequently, the self-capacity is auto-
matically reduced, but it is not enough to
rely on this reduction only, and the method
of winding must be such as to make for
Jow self-capacity ; of this more anon.
“Another point arises-in connection with
short-wave chokes, and that is that the
tuned-circuit effect will be much more of a
nuisance if the choke is large, because the
absorption will be greater and because a
greater number of harmonics of the funda-
mental resonant frequency will lie in the
range of wavelengths over which the
receiver is used, so that more dead spots,
where the recciver refuses to oscillate, will
be found. It must not be assumed that a
long-wave choke will not work at all in a
short-wave receiver : it probably will, but
its efficiency will not usually be high and
there will be a great many dead spots. The
same applies to a badly-designed short-
wave choke; at some wavelengths it will
work well, but at others it most certainly
will not.

Designing a S.W. Choke

In designing our short-wave choke, then,
we must first look for a method that avoids
seif-capacity as far a3 possible, and as is
not uncommonly the case, the simplest is
the best. The simplest coil is, of course, the

single-layer type, and thig is admirable for
choke construction. In order to prcvent
interaction with other coils, it is‘important
to-keep the diameter small.in any choke,
but doubly so on short waves, and it should
certainly not cxceed one inch, half an inch
being a more satisfactory size. Various
materials may be used as formers;  very
satisfactory are small glass test tubes/
obtainable from most chemists for a penny ;
small diameter ribbed-ebonite formers can
be obtained, and half-inch ebonite tube or
rod is very good. Any kind of cbonite or
bakelite tube permits the uSe ‘of small
terminals to fasten off the end of the wire,
but this is not possible when glass is used,
and in that case the simplest thing to do is
to fix the end of the wirc in place on the
glass with a small spot of sealing wax. As
a matter of fact, I always prefer to omit
terminals and connect the choke straight
into the circuit by the ends of the winding
50 as to avoid the little additional self-
capacity introduced by thc large bulk of
the terminals. If terminals are used they
should always be placed as far apart as
possible on the former; after all, the only
advantage in using them is that they permit
ready - removal from the ecircuit, and
although this is useful in an experimental
layout, in the ordinary way it is un-
necessary.

Putting the Wire on the Former

The size of wire to be used is quite
uncritical, although it should be fairly thin ;
36 s.w.g. d.s.c. is a useful compromise
between strength-and thickness, but any-
thing between 30 and 40 s.w.g. is satis-
- . factory. The actual
method of putting the
wire on to the former will
make a considerable differ-
ence to the self-capacity
of the finished choke ; one
way of minimizing this
self-capacity is to space

the thickness of the wire,
which is wound on simul-
taneously with a piece of
. thread or silk, the silk
being removed when the
winding is finished. This
method is a little tiresome
and is really a refinement

metres; although it might
well he worth while in a
receiver intended for use
on the ultra-short waves.

Fig. 3.—Simple

method of mount-

ing a choke wound
on a test-tube.

reducing self-capacity and
one which i3 much less
tedious to put into.prac-
tice is to wind the chokein
sections, as illustrated in Fig. 2, each section
of the winding containing about 20 to 30
turns and spaced from ‘its neighbour by,
say, a quarter of an inch. On a three-

quarter to one inch former a total of 100 |

turns will be enough, and these may be in-
creased up to 150 on a half-inch tube. '

These are quite easily fixed to the re-
ceiver baseboard by serews through holes in
the tube or by providing the choke with a
base made of a rectangular piece of ebonite
attached by screws tapped into holes in the
tube, as in Fig. 2. This method will not
gerve when test tubes are wused; the
simplest way of mounting these is to obtain
a cork that is a good fit in the tube and glue
it head down on to the base; the choke is
then pushed on to the cork and kept in
a vertical position, as shown in Fig. 3.

the turns apart by about .

on wavelengths above 20

Another good_method of-

New imézSaIes Co

1934 RADIO

on the easiest of

Choose your NEW RADIO and send us
your requirements. We will quote you the
Easiest of Terms per return. WE DEAL

WITH YOU DIRECT. No Third Party

Finance Company, thereby ensuring the

-strictest privacy. Immediate delivery from

stock.

1934 TELSEN KITS

TELSEN CLASS “B’ 4 KIT (Chassis), With
less Valves, Cabinet and Speaker. Cash 1 ,

or C.O.D. Carriage paid, £3/17/6. =
Balance in 11 monthly payments of 7/-.  order

With

10/9

TELSEN SUPER - SELECTIVE SIX
(Chassis),lessValves, Cabinet,’and Speaker,
Cash or C.0.D. Carriage paid, £5/17/6.

Balance in 11 monthly payments of 10/9.  order
TELSEN 325 STAR KIT, less Valves and Send
Cabinet. Cash or C.0.D. Carriage paid, 5,3
£1/19/6.
Balance in 7 monthly payments of §/3. only
TELSEN H.T. and L.T. A.C. MAINS
UNIT W.346. H.T. Portion, Max.;
Det. and S.G. tappings, each adjustable With
for High, Medium, or Low Voltages. Maxi- 9,
mum output, 28 m/a at 150 v. Trickle =
Charges, 2,4 or 6 v. at 1 amp. Cash or order
C.O0.D. Carriage paid, £3/17/6.
Balance in 11 monthiy payments of 9/-.
TELSEN D.C. MAINS H.T. UNIT. Three
tappings, each adjustable to High, Medinm With
r Low Voltage. Maximum output, 28m/a 5,6
at 150 v. Cash or C.0.D. Carriage paid,
£1/15/9. - order s
Balance in 6 monthly payments of 5/6.
{"NEW W.B. TYPE P.M.2A. M!CROLODE H
{ PERMANENT MAGNET MOVING-COIL With- :
i SPEAKER, Switeh-controlied Multi-ratio 5,9 i
i Input Transformer. Cash or C.0.D. ]
i Carriage paid, 52{2/0. order :
i Balance in 7 monthly payments ef 5/9. H
ATLAS C.A.25, for Maiuns, Class B and With
Q.P.P. four tappings; 6080, 50/90, 120,
150, %5 m.a. 5/6
Cash or C.0.D. Carriage paid, £2/19/6. " den
Balance in 11 monthly payments of 8/6. =
NEW ROLA CLASS-B PERMANENT
MAGNET MOVING-COILSPEAKER AND :
AMPLIFIER, with Valveand Input Trans- With
former. Two models : A for PM2B, PD220 6 ,6
and 220B: B for 240B, H.P.2 (state 5
which when ordering). . order
Cash or C.0.D. Carrage paid, £3/11/0.
Balance in 11 monthly payments of 6/6.
NEW R. & A. ““ ALPHA *’ P.M. MOVING- With
COIL SPEAKER DE-LUXE, with tapped
Input Transformer. Cash or C.O.D. 6, 6
Carriage paid, £2/12/6. 1 e
Balance in_§ monthly payments of 6/6.
NEW BLUE SPOT 99P.M. PERMANENT With
MAGNET MOVING-COIL SPEAKER.
Complete with tapped Input Transformer. 5 , 6
Cash or CD. Carriage paid, £2/19/6. e

Balance in 11 monthly payments of §/6.

NEW LISSEN KITS

Free constructional chart with each Kit.
NEW SKYSCRAPER 7-VALVE SUPER- With
HET CHASSIS MODEL with Lissen Valves. 1 5,_
Cash or C.0.D. Carriage paid, £8/17/6.
Balance in 11 monthly payments of 16/6.  order
NEW SKYSCRAPER FOUR ALL-WAVE h
CHASSIS MODEL, complete kit compris- With
ing all- components including set of 1 9,3
Lissen Valves. Cash or C.O.D. Carriage
paid, £5/12/6. order
Balance in 11 monthly payments of 10/3.

To Tt E ST . 1924
NEW TIMES SALES CO. 55, udsate it

Please 80nd ME..x . covenecceannonanarecioon s o
d. Cash Deposit

for which | enclose £ H 8.
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Mains Units _
by Specialists!

When choosing Mains apparatus it is
advisable to buy from Specialists., Onl

safe, sound and reliable. Heayberd Mains;
‘Units- and™Components are notfEk#nipéd
or “cut down ” to a price. Skilled tedtni-
-cians, using the finest British materials
produce Heayberd Mains iApparatus. A
searching test‘is carried out at each stage’
of .manufacture—that is why all Heayberd
Units and components carry the well-known
Guarantee. For nearly eleven years Heay-
berd have specialised in Mains apparatus,
and the result of their research and experi-
ence is at your service.
complete display of the STAND
latest Mains Units, Kits,
Transformers, Home Char-
ggrs and %mplilf;;ers wiIlee
shown at Manchester. You v
will be welcomed at the { MANCHESTER
Heayberd Stand. RADIO SHOW

=== =" POST COUPON NOW == = e =t e imewrimu

; 1 enclose 3d. stamps for NEW and compleie Revised |
§ 1931 Handbook—packed with blueprints and hiits.
-

. Prac,
10, FINSBURY STREET, LONDON, E.C.2,

Classical, But Popular

3 ks 52} |- s fine orchestral
thus can you be sure that your pu'gchase is |

-The

e s o, ] e Y P o, o Do e M Gt

il

MONARCH OF-THE MAINS.
FIFTY
TESTED
WIRELESS |
CIRCUITS

By F. J. CAMM

(Editor of °° Practical Wireless ™)

This handbook containsievery modern

circuit, complete with instructions for

assembling, component values, and
notes on operation,

2/6

On sale at Booksellers, or by -post 2/9 from
George Newnes, Lid., 8-11 Saithamplon Street,
Strand, London, W.C.2,

OF THE LATEST DISCS

“HERE is abun-

dant choice of

By E. REID-WARR

'Sing for Me, and
Heartless. Quite his
customary Sunday

pleces this® month, which, although they

may sotind formidable from their titles, have |

really popular eiitertainment value, so tune-
ful and straightforward are they. We will
begin, enthusiastically, with Bach, who. has

Concerto No. 5, H.M.V. DB1783—4. Here

| is gorgeous music;-delicate and uplifting.

There ‘is° something about it which brings
a fresh delightful picture every. time one
hears it. The orchestra is ‘the KEcole
Normale of Paris and the soloists Cortot
(piano), Thibaud (violin), and Cortet (fute).
best of everything in music ¥
performers. Wi
Bach compositions—Air on the G String
and Gavolte in E for Strings (Columbia
DX475). Here the - British Symphony
Orchestra under Sir Henry Wood are the
players. There is simple, placid beauty in
these two, melody in its loveliest form.
Hear them without fail. .

Now for Haydn. First performed in
London, the Malitary Symphony (No. 100)
is a tremendously attractive piece. It is
not really bellicose ; in fact, the Menuetto
movement malkes one completely forget
that it is anything other than a happy,
simple piece. It might be well to hear this
third movement first to get the atmosphere.
The orchestra is the Berlin Grand Symphony
Orchestra and the record Parlophone
R1537-40. Now this same orchestra have
done (on Parlophone R1561-2) Six German
Daneces by Mozart. Quite inelaborate
music, played with perhaps more opulence
than was necessary, but these dances are
tuneful throughout and very interesting
fis comparisons with those of even Edwardian

ays.

Wagner looks in with the Rienzi Overture,
played by the Grenadier Guards’ Band on
Columbia DX476. The purists will doubt-
less object, but the reply is that (i) Military

{ Bands cannot for ever record Sousa,-(ii)

Rienziis a happy choice, (iii) the Grenadiers
nlllake a very fine job of it, And that—is
that !

In Lighter Tone sy

It will be a pity when the supply of
worth-while waltzes gives out for Marek
Weber's Pot-powurri Series. He has reached
No. 3 on H.M.V. B4454, and how very
excellent the selection and the playing
seem. Quite a treat. Then a wonderful
Russian Night at the Hungaria by Colombo’s
Tzigane Orchestra (Columbia DB1146).
The Russian vogue has been done to death,
but here is a performance of amazing
versatility which must not be missed. The
real thing all through. A Strauss waltz
which is not so well known is Acceleration.
You will find a very well-played version

-two gems for us. ¥First, The Brandenburg

Then two more well-kdowa'

of Edith Lorand’s Orchestra on Parlophone |

R1571. Some of Albert Sandler’s best
heart-throb music is played by his orchestra
on Columbia 1148. The titles are Gipsy,

: eveningtoueh ! There
is a pleasant pair of tunes very brightly
played by Reginald King’s Light Orchestra.
They are: Persian March and The Coon
Among the Chickens (Sterno 1218). -

The Best of the Songs
. We have heard much of the Ttalian lyric
tenor, Gtglt, and not without reason. Here
is a truly great artist whose voice is superb
and who malkes his songs throb with realism.
His latest record is H.M.V. DA1292. On
it he sivigs Lucia, Lucia and A Canzone ’e
| Napule. These Neapolitan songs are perfect
.glterta,inment from every angle. Equally
‘fageinating is “his singing of the famous
Senta Lucia: and the farewell of Turiddu
at the end of Cavalleria Rusticana (Mamma,
quel vine e generoso) on H.M.V. DB1902.
Here is illustrated his genius. The first is
-Gigli—lyrical ; the second Gigli—operatic.
Each is as impressive as it can be.

On an entirely different plane but
endowed with much simple charm are
Walter Glynne’s pair on H.M.V. B4426.
Here are Bird Songs at Eventide and Just
Because the Violets. This record is sure to
be popular—the appeal of these two songs
is very wide. . Then Richard Crooks, the

erican singer. He sings Neapolitan
Love Song and In My Garden on H.M.V.
DB1876. Into these trifles he puts very
considerable artistry, and the result is a
performance which reaches a high level.
| Still amongst the tenors, we reach Tauber,
who gives ‘us his best for a long time—
Strauss’s Stindchen and Dream In The
Twilight. The first is an old favourite
and it suits Tauber’s style admirably. As
each of these songs is well worth while,
Irecommend cordially Parlophone RO20222.

Keys and Strings L
Another record on that electrical marvel
——The Neo-Bechstein, has come along from
John Hunt (H.M.V. B4438). He plays
Schumann’s Romance in F Sharp and Bach’s
Partita in B flat. This invention somehow
brings to mind the paradoxical saying
about things changing and yet remaining
the same. Here and there in this per-
formance is a distinet likeness to the
clavichord and the harpsichord with its
lingering tone. And that is how to hear
Bach, really. Altogether a very fascinating

record.

These are the days of juvenile musical
genius and Wolfi (Schneiderhan) is a
violinist of extraordinary dexterity. He
plays two pieces of average merit on
Columbia DX477. The first (and best
tune, although not so showy) is d’Ambrosio’s
Serenade and the other Perpetuum Mobile
(Ries), which please do not confuse with
Strauss’s masterpiece. There is a fascina-
tion inlistening to this record, for the very
clever execution makes one wonder how so
yoursg a person does it.

(Conti®ued on page 880)
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By Photon

The Measurement of “B.”

HE measurement of “ B * in the field
gap of a moving-coil speaker may
be effected in different ways; far

the simplest—the method adopted by the
author—is to weigh a search coil of known
diameter and number of turns, situated
symmetrically in the field when carrying
a measured current. Alternatively, the load

The equation, giving the value of *“ B * from
the load in grams and current in amperes
is :—
Fx 9800
B= = lines per em.2
1X1i
Where

F=force in grams.

l=length of wire in search coils

i==current in amps.

To illustrate the use of the instrument
more fully, the following example may be
given :—

Force=10 grams,

Length of wire in search coil=120 cm.

Current=119 milliamps.

10 % 9800 .
B=——— = 6860 lines per cm:?2;
120%.119
Other methods have been proposed and
used for exploring the field, but none is so
simple and easy as that above described.
In the case of permanent Cobalt steel
field magnets, such as ordinarily marketed,
the value of “ B is usually found to lie

B

MILLIAMMETER _|
+41

RHEOSTAT ~__

-1

.

Z4 Fig, 2.—A

l : | coil  with
Fig. 1.—A *“ steel-yard " balance for measuring the value of “ B" in the 2 a_rdlr all
field gap of a moving-cail speaker. i @ncmsss

carried is fixed, and the balance is effected
by varying the carrent. Some four or five
years ago the writer constructed a * steel-

yard ”’ balance for this purpose, as illus-
~ trated in the accompanying illustration,
Fig. 1. This instrument, which was
regarded at the time asg little more than
a make-shift, has since been used for the
measurement of many hundreds of speaker
magnet fields and has given perfect satis-
faction. It is an instrument that any
amateur could make for himself in an after-
noon.

The appropriate coil to use depends upon

" the immediate object in view. If it be

desired to explore the gap and ascertain the
value of “B” at different points, both
within and external to the gap, the winding
is made as compact as possible, and of few
turns, as shown in Fig. 2. If, on the other
hand, the mean value for the gap is to be
determined, then the length of the winding
should be approximately the same as the
axial length of the gap, or, if preferred, it
ean be made the same length as the speech
coil which it is intended to use. The support
for the winding is a paper sleeve of cylin-
drical form with a wire or thin wooden rod,
ag illustrated.

The circuit is clearly indicated in Fig. 1.

between 6,000 and 7,500 ; for an ordinary
speaker of the open cone type this may be
regarded as adequate. Claims are often
made for far higher figures, but the writer
has tested many of these and has never
found these claims justified. In one case
where, with a great flourish of trumpets, a
new construction of field magnet was said
by its makers to give a 50 per cent. higher
field than its competitors, the magnet
assembly, when tested, gave B=6,050. By
employing massive magnets of 35 per cent.
Cobalt steel the writer has succeeded in
getting up to 8,000 or 9,000, which is about
equal to an average magnet with electrically
excited field, but any such figure obtained
with & permanent magnet is extravagant
and the high cost makes its use prohibitive.

THE MOTOR-CYCLISTS’
REFERENCE YEAR BOOK
Edited by F. J. CAMM.
19321933 Edition.

'HIS is the only Reference Year Book covering every
phase of Motor Cycling. Contains complete and 'com-
hensive i tion with tical Hlustrations relating
to all makes of machines and accessories, facts and figures -
regarding competitions, records, clubs, legal matters, over-
hauling and repairing, tuning, classified buyers’ gulde, eto.
inable at ail N and Bookstalls, or
post free 1)2 from George Newnes, Ltd., 8-11, =

Southamplon Strest, Strand, London, W.C.2.
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Advertisement of GRAHAM FARISH; LTD.,

Bromley, Kent.
Export Office: 1112, Fenchurch 8t E.C.3.

The most popular and effici-
ent type of fixed resistance
for all general purposes. -

Y Better than wire wound.” . -

All values 50 ohms to 5
megohms.
100 deg. F. Temperature rise.

Ohms Milliamps Ohms Milliamps
1,000 40 30,000 4.75
2,000 35 40,000 6
3,000 29 100,000 35

20,000 8 Other values pro rata

Heavy Duly type, approximately
double the above ratings.

OHMITE

RESISTANCES

o l, 6 EACH

HEAVY DUTY TYPE 2/3

Ensure a safe and efficient Aerial and
Earth. The new AEROFIGIENT KIT
provides all you nced. 6/6 complete.

Send for copy of New
Catalogue ready shortly.
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You want

SHARP. CLEAR,
BETTER RECEPTIOR |
; ' %, d

L A
Diseird Four fresent aerial and.cofinedt up
to'the AIRGLIPSE. You wjll b®delighted
with the immediate imprx)ﬁament in_gelec-
tivity and clarity. - The ATRULIPSE s not
another gadggt—not-a cond! r—but an
auto-inducti¥e aerial “that "itets incoming
signals. It eliminates lizhtning- danger.
Can be placed inside or outside the set.
Enables the set to be moved from room to
IoORL.

The Secretary of an important Radlo
Society writes: *“The efficiency of this is so
amazing that I shall have no hesitation in
recommending it on all occasions.”

AIRCLIPSE
Quto AER

z g 5 ] ptov.par 37713

For A.C. '}ains and Battery Sefs. ;
: -

Of all dealers, or in case of difficully
" order from :—

AIRCLIPSE L+d., 192,V AUSHALL BRIDGEJD. LONDON.5.W.1
Telephone : Victoria 5022, TR

VR IR T

HIGH
b

EXHIBITION
SETS . . ..

The following
HIVAC Valves are

ded -
rec d:

» O

andi;

C.prnentS

AMPLION" **SONETTE ”’ LOUD-SPEAKER
-AI.;DE;‘bu@I_{ pot a Midget in the sbrict sense, this
‘ngw #Speaker 'is a remarkably.‘small model,
igsparticnlarly noticeable for its ingenibus magnet
systen. - As'may be deen from the illustration, this
doks not take the ususl form, but is provided with a
rather large central picce which gives.a much larger
magnet system than some larger types of speaker.
The chassis has-an overall dirmeter of 63in., whilst the
cone itself is 53in. in diameter. The magnet is actually
1iin. wide and nearly, 4in. long, so that it is really

'| rather out of proportion for the size of the remainder*

of the chassis, This is all to the good, however,
as'it greatly increasgs the sensitivity, and makes the

The Amplion * Sonette™ Loud-speaker,

_speaker much more powerful than one would expect
from.an inspection of the instrument from the front.
AL very efficient multi-ratio transformer is fitted to the

For “Practical Wireless”

1934 ° SUPERSET

Vs 210 - 10/6
H 210 4/6
P 220 5/6
. B 220 . 10/6

For " Practical Wireless™
‘ALL - WAVE TWO
L 210 4/6
Z 220 . 12/6
THE _HIVAC VALVE
GUIDE “N"”
gives our complete range
of 2-volt valves for battery
receivers, together with a
comparative  table of
equivalent high efficiency
valves at low cost.
WRITE NOW.FOR A FREE

-l . COPY.
British Made in our own
Factory.

From all dealers. If any
difficulty, send us P.0. and
address of nearest dealer,

VIVAc
THE SCIENTIFSIC

AIGH VACUUM VALVE CO., LTD., 112-117, Farringdon Rd., E.C.1

sis and this is provided with five terminals, and
enables’ the' speaker to.be matched to practically
any triode; pentode, or push-pull type of valve. The
response is very even, and the bass is particularly
noticeable for a apeaker of such smali size. The top,
as was to be expected, is mice and brilliant, and the
speaker is a remarkably good model, with an additional
attraction of a really-low price, namely 27s. 6d. It
was used, as no doubt many readers are aware, in the
Auto-B Three, and this alone should .be snfficient
guarantee of our satisfaction with the results which are
obtainable fromit.

-NEW EARTH TUBE : i
¢‘WE have. repeatedly stressed the imporfance of a
low-resistance earth, and although this may be
effectively obtaincd by means of a good earth tube
or other metallic body buried in moist earth, the
problem is, very often, how to maintain the earth in
a molst condition. Several various materials have
been produced from time to time by manufacturers
for the purpose, and so far all have been very effective.
A newcomer to this market is the Ronnie Material,
and unlike the majority of earthing materials this
does not consist entirely of  chemical of a delig
nature. A process has been developed, after much
patient research, which results in a new alkaline solu-
tion of copper in granule form which attracts moisture
from the air. The usual type of crystal is added to this
material, and the whole mixed together resulting
in a really highly efficient product. It is sold by the
Ronnie Engineering Company packed in airtight
cartons ready for burying round an existing earth
connection, and in addition_a very neat earth tube
has been produced and is sold by the same company,
packed with the material. The tube may be obtained
in plain copper, or cadmium plated. The price of
the carton of mineral is 1s. 3d., and, the earth tube
costs 5s. in copper and 6s. in cadmium.

BRITISH RADIOPHONE TWIN DRIVE
EVERAL new types of disc drive have been pro-
duced this season, and that illustrated is a
departure from the ~conventional type which has
hitherto been obtainable. In place of the usual single

escufcheon window two are.provided on this drive,

re

BY THE PRACTICAL WIRELESS TECHNICAL STAFF

in ourLaboratory __|

and they are situated af opposite sides of the complete
unit. The' dial itself is graduated in degrees, but
ample space is left for the ingertion. in pencil, of station
names. By using oné window for the medium-wave
stations, and the other window for long-wave stations,
the dial will become, after a few night’s use, a very

-5 ~ :

}.‘:4 British Radiophone twin drive dial with double

o windowed escutcheon.

“u§stul calibrated chart, enabling any station to be
tuned-in rapidly on either wave-band. A separate
pilot light is provided for each window, and the new
type of lamp-holder is fitted. This may be pulled
off in a moment for bulb replacement, and elips into
plice. The reduction pear is 10 to 1, and the fixing
bush will accommodate a quarter-inch spindle, The
‘price is 7s. Gd.

GRAHAM FARISH AERIAL KIT
WHEN installing a wirelegs receiver for fhe first
time, an aerial has to be ereeted and an eartb
connection fitted. In the ordinary way, this means
that insulators, wire, lead-in tube, and other sundries
have to be bought, and this resuits in the efliciency of
‘the system Deing impaired owing to the fact that the
purchasing is usually carried out rather hurriedly,
and is skipped in order to get the set working. Messrs,
Graham Farish have now introduced a. very neat

A new Bulgin signal device.

kit boxed in an attractive manner, and including every
necessity for the efficient aerial and earth system.
By purchasing this kit you get at one purchase an aerial,
insulators, lead-in tube, a tin of Filt (the well-known
chemicai earth), and in addition a logging chart and

an insurance policy. By this means there is no
difficulty in getting any part of the system and a slight
saving is effected in- cost.. The various parts are
arranged in the box in a neat manner and not just thrown
together, and it is certain that by the introduction
of this kit many new listeners will be ensured of




i

’ front of this holder is a curved opal

- introduced many different types of signal

‘same time rocking the tuning control
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good reception owing to the fact that.all the essentials
for a good aerial and earth are so readily ebtainable.
The cost I3 6s. 6d., and the makers are to be eon-
gratulated upon their foresight in introducing a kit
of this nature. It will de a lot towards improving
reception generally. -

BULGIN SIGNAL FITTINGS
ALTHQUGH the majority of mains receivers are
4 equipped with an illuminated dial, there are
many receivers, especially in the battery-operated
class, which have no indieation (other than a signal
from a broadeasting station), whether the valves are
switched on or off. Many listeners have experienced
the disappointment of finding, when attempting to
switch their receiver on for the evening’s programme.
that the receiver has beenleft ** On ** since the previous
day, and the accumulator has run out.

thé case of mains apparatus, this is _&
not onky a waste of current, but it also #%
reduces the length of service which the
valves will give, Messrs, Bulgin have

lamp to avoid this dificulty, and some
of these are well known. Hhereis, for
instance, the small red-slass window
with ametal escutcheon fitting round it,
which may be attached to the panel,
and a small bulb screwed into the holder
at the rear. By wiring this bulb in
parallel with one of the valve-holders,
the red window isilluminated when the
valves are switched om, and this forms
a very valuable safeguard, as the illumi-
nation afforded is sufficiently bright to
attract the attention. The latest intro-
duction by this firm, however, is of a
much more attractive nature, and the
illustration on page 874 gives only a
slight idea of the actual component, A
Iamp-holdez is fitted to a base, and in

sereen, eut withattractive lines. Mounted
in front of this small sereen is a mneat
figure, at present  obtainable in four
different forms. Thatiltustrated isknown
as *‘ Knowledge’ and is in the shape
of an owl. ‘‘Meditation’’ is the.figure
of & young girl, and was illustrated
on page 816 of last week’s issue.
Another figure is of a dog—%known as ‘‘ Doggy "—
and we understand that one or two-other designs

The Ronnie
earth tube.

will be introdueéd. As many people prefer {@uring
the winter evenings) to listen in the dark or in

subdued lighting, this ornament offers a very attrac-
tive illumination of $he right character for concentrated
listening. The price is 15s.

OPERATING THE SUPERSET
(Continued from page 839)
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the tuning dial it may be kept on the dial.
Make quite certain that this trimmer is at its
minimum (all out) position. If this peint is
not attended to first you will find it impossi-
ble to tune in the low wave stationssuch as
Fécamp. Now, Leeping one hand on the
tuning control, transfer the adjusting8evice
to the next screw and carefully turn this
first one way and then the other, at the

slowly over two or three degrees. You wilt
find that a position is obtainable where
rotation of the trimming screw in either
direction results in loss of signal strength.
The same process should then be carried
out with the remaining screw, although it
will be found useful here to readjust the
central screw slightly at the same time. Tt
should be your aim to get an adjustment on
each trimmer where it is possible to find on
the tuning dial a weak station, and where
no further adjustment of any trimmer will
increase its strength. It may, in some cases,
be found that a station can be made louder
at one end of the dial by readjusting a
trimmer, but when a return is made to the
other end of the dial, a further readjustrent,
upsetting the former adjustment, is neces-
sary. In this case the first trimmer should be
given a slight turn, and trimming carried
out again. Where the wiring is such that
it is found impossible to obtain a setting
which holds over the entire range, the wires

between coils and valves should be carefully |
.spaced until the inter-stage capacities are

evened up.

Your complete guide to the con-
struction of Radio Power Unils. A
32-page publicaticn which deals

practice of the subject, giving full
working instructions and diagrams
for the.building of cight different
'-g; units—AC and DC—from modest

to super-pawer outpul.
g L L
~ Published by Ferranti, it may be
% looked upon with confidence as
a responsible and authoritative
. ireatise. As such, it is only
| natural that the components re-
commended are of unsurpassed
quality and unquestioned relia-
bility. The fact that many of these
components bear the Ferranti
name will be taken as a guarantee
that the completed Power Units
are entirely safe and exceptionally
effictent.”

This Baoklet W522, as well as &
té-page list of all Ferranti Mains
Componenis,\wﬂ’l; bersent, post

| free 4}d.$d$e§{_!ﬁqyiries to

Dept, "B

The tull range of Ferranti Mains
and General Radio Components
may be inspected af Stand No. 38,
Scottish National Radio Exhibition,
Glasgow: aleo at Stand No. 20,
Main Hall, Northern Naﬁona}
Radio Exhibition, Manchester.

FERRANTI Ltd. HOLLINWOOD, LANCASHIRE,
tonden: Bush House, Aldwych, W2

-

FIT THIS
ELECTRIC
CLOCK

70 YOUR SET?
NO MAINS NEEDEDY!
HKEEPS CORRECT TIME?
NO WINDING§

&NDB FOR SETTING HANDS B
U-SHAPED

T0

BATTERY
Works off small battery lasting 12 months, or cal
be plugged into G.B. battery without affecting recep-
L. Fits into hole
LEasy to

jon, _Uses practically no current. ?
Zhin. dia, in any panel up to {in. thick,
fix—no screws required. Only
3in, from front of panel to_back
of case, Swiss movement, Hands
get from fremt, Nickel - plated
bezel, TUseful addition to any

8€b.

RIVERSIDE MFG. Co,, Ltd.,
Dept. 21, Crisp Roaaq,
-Hammersmith, W.6.
Telephone : Riverside 6392,

T e
POSTAGE GD

Write ﬁrmstmteﬂ
Catalogne of

Radie-Gramo- "

phone - Cabinets
doi exelusive ?cdem
esign, made

craftgmen in, highly
fgured Cak, Walsut,
or Mahogany, rost |
iree. Cabinets made

fo arder a speciality.
Maker under licence

details on request.

GILBERT

\v% % v
Cabinet Maker, e X
SWINDON, Estimatesfree. Est. 1868.'

CHARGING WITHOUT MAINS

Thousands are charging their own accumulators, why don't you?

“TONIC" trickle-charger Kits keep two-volt accumulators fuolly

charged. IYdeal for remote districts. From %/-, postage 9d.
] particulars, stam

Ful .
WILLIAMS, Netberend, Cradley, Ne. Birmingham,
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BEN7AMIN
'RADIO PRODUCTS

Constructors realise that the
ultimate success of their cir~
cuits depends almost entirely
on the quality “ef cémponent
assembly. " | Good
components made s by skilled
craftsmen . ‘are’ | ‘hecessary ;
components -n?i‘-h“dé “hy en-
gineers who have a thorough
grasp of medern Radio res
quirements. .

used in

A noteworthy
addition  to
the  Benjamin
programme]
this year is a'fl
range of
Magnavox

quality “about L
these speakers’ Ry

is their sensitivity and Tively attack.
Blustrated is the ~ Senior

Model Type 252. 1 Price £3 . 3 o 0

“Standard " Model type 8. . . 51176

B Input
Driver Trans-
former—For use
% with all types of
) Class “B" ar-
© cuits. and valves.
Tapped to give
I choice of  overall
Wratios 14 to | and
tol ..

Price

The 7-pin holder
specially design-
ed for Class ' B”
and all other 7-
pin valves.

Equipped with
easy wiring re-
versible termins
als. The terminal e
holes in valve platform are countersunk for

flush under-chassis mounting. 2 ,
Price -

Data sheets are available giving full
particulars of the complete Benjamin
range of wvalveholders, transformers,

chokes and Magnavox Mains-cner-

gised Speakers, Quote P.R.13.

THE BENJAMIN ELECTRIC L.TD.. TARRIFF
ROAD, TOTTENHAM, N.17.

| advent has caused much research to be

1 and it is very helpful, in fact we might say

“microphone, and we finish with sound as
- it comes from our reproducers—and the

{ the conveyance and reproduction with the

-power of about one ten-millionth part of

September 2nd, 1933

ADIO has developed with tremendous
rapidity during the last ten years,
but it must be remembered that its

made in other branches of physics, One
of the most prominent of these is agoustics,

essential, that every wireless enthusiast
warthy of the name should have a working
knowledge of sound. It is the beginning
and the end of radio—we start off with
sound when. the speaker addresses the

whole problem of broadcasting consists of

utmost fidelity of what the microphone
hears. = The above sketch illustrates
diagrammatically the chain of operations.
First, what is sound ? Well, sound is a
form. of energy just like heat and light,
and while being similar in-many respects,
it differs greatly in another, in fhat the

J— - !
SOQUND AND THE EAR !
| !
By E. C. ROWE, B.Sc, ACCL !
e i S (]

MICROPHONE TRANSMITTER e ——— —_  RECEIVER.  LOUDSPEAKER
e LT o e e~ —_—
- g ///”:—"'"‘—-1\\\\ et = TG
_ B — e -1 —
. SOUND MODULATOR SOUND

that affect the air. Suppose we had spme-
thing which could apply pulses of pressure
to the ear at any frequency we desired.
Up to sixteen pudses a second we should
hear nothing, although we might feel the
successful applications of pressure if théy
were hard enough. At sixteen pulses a
second we should jast begin to hear,
because this frequency represents the
lowest note of a large organ. As the
frequency is increased so the tone gets
higher ; at 256 pulses a second we have
the middle C of the piano; at 6,000-7,000
pulses a second we have a very shrill
whistle ; while at 15,000 to-20,000 cycles/
second. depending on the individual, the
sound completely disappears. Before leav-
ing this it might be well to look at sound
from the wavelength point of view in the
same way that we do radio.. The low notes
of an organ have a wavelength of 60, to
70ft.; a man with a deep bass voice might
reach a length of 20ft., while the highest

actual quantities we have to deal in when | Soprano might touch notes having a wave-

studying it are very small. Sound enerzy’
is usually dissipated in the-form of friction |
and heat, But if we.had two million people
talking “cotitinuously for two whole hours
they would only generate heat sufficient
to boil enough water to make a cup of tea.
That statement gbviously.Xnocks on the
head the idess of many inventors who seek
to get the noise of our cities to-do worlk
for us. Thus you can see that the po&e‘);ﬁ
required to affect the earis extremely small.
Loud voice tones do not alter the normal
pressure of the air by moere than a few
millionths of an atmospher®, and as the
talking veico ‘waries its power over a range.
of about 100 to 1 in n@mal conversatior! |
we can realize the wonderful adaptabilify
of the car. \
To look at the statement electrically,
an ordinary-good pair of headphones gives
a loud signal if 5 microamperes flow through
them at 1,000 qyples/sec. frequency. This
amount of ‘current represents an input

a watt. Now the efficiency of a receiver
held close to the ear i$ somewhere between
1 and 10 per cent., so that the actual
amount of sound coming from the dia-
pbragm is something like one thousand
millionth part of a watt! This is rather
small, when you consider it needs a 60-watt
lamp to illuminate a small room !

Freguency of Various Notes
Now sound may also be defined as that
set of vibrations in the frequency spectrum

‘Jergth of 1ft. ; and, finally, the uppermost

Iixnify of the audible range has wavelengths
of @bout fin.

How Vibrations are Set- Up

Let us‘eonsider how these vibrations are

set up by looking at a tuning fork. With
each vibration of the prong it stiikes
sharply against the air in contact with it,
ompressing it, and with the recoil of the
%rong the air again expands. The impact,
however, is passed on to the layer of air
beyond the first, and so on. Sound travels
like this at a constant speed through any
partieular medium, and we can imagine
‘ that if air at any point is shaken, due to,
ﬂ%-ating a drum, then rhythmical
“yariafions of air pressure travel outwards
ingall directions at constant speed. Various -
sounds are distinguished by their frequency
in much the same way as wirecless stations’

are. Thus:
Wavelengthzf—sﬂi—
requency
The speed of sound, for air, is 1,080ft.
per sec.

It must, however, be clearly understood
that it is the variations of air pressure
which travel outwards, and not the air
itself. The air particles only move a very
short distance backwards and forwards
along the line of propagation of the sound.
Thus to carry the average speech power of
10 microwatts the air particles near the
mouth only vibrate through a distance of
1-100th of a millimetre.

: THE
! NEW RUSSIAN WAVELENGTHS i

TRTT

ITH the bringing into operation of
the Lucerne Plan Moscow’s 500
kilowatt station will work on 1,714 m.

grad, Minsk and Kharkov will continue to
use the long channels, but will adopt
respectively 1,224 m. (245 kefs), 1,442 m.
(208 ke/s) and 1,345 m. (223 ke/s), the
latter -being a wavelength which must be
shared with Huizen (Holland). According
to a Norwegian report the U.S.S.R. intends
to build a number of stations in Siberia
and in Asiatic Russia, one of which may be

(175 kefs) and her second high power
transmitter on 1,107 m. (271 kefs). Lenin-

actually planned to radiate some tivelve-
hundred kLilowatts.
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Super-selective Superhet Wanted

I sHOULD be glad to gee & really super-
selective superhet with s minimum of
valves—Class B output—=using the new iron
dust coils, particularly suitable for battery
users. I am one of those readers without
mains.—P. GREGORY (Maida Vale).

All That’s Colour-coded is Not Erie

Smr,—When we introduced colour-coded |
resistors to the public we fully appreciated

the possibility of the colour code being
used by others, and therefore. resistors of
other origin ‘being mistaken for our
product.

To obviate this, difficulty every Erie
resistor distributed to the trade is indi-
vidually labelled, and it is apparent that
trouble cannot occur if this fact is widely
known. We have several times circularized
the trade to this effect, and have consis-
tently conveyed this mformatxon to the
public and the service man in our advertise-
ments. Notwithstanding this fact,- we
frequently have faulty resistors returned
to this address which invariably turn out
to be someone else’s product. Just as
consistently we find that the goeds have
been purchased as Erie products.

-We are not so perturbed about the
effect of this on our sales, but we are
deeply concerned regarding the effect this
may have upon the reputation of our prof‘
duct. May we ask your assistance in
further emphasizing this information. We
feel it is a matter of great importance to
the trade generally.—P. NEwmMaN (Radio
Resistor Company).

-
Featherweight Portahle Four _

Sir,—1I take this opportunity of offering
my thanks for such a compact portable as
the Featherweight Four which you spon-
sored. I have named my set * Julia,” and
I enclose a few verses concerning it, which
nay interest you.

In operation, the middle wave is the
better of the two, but a graph is of little use
ag ‘dial readings keep changing “with L.T.
and H.T. voltage changes. I set the right
dial 20 degrees back to match left dial on

=

our North Regional at 140 degrees. Here
are some of the other readings :—

Left dial. Right dial.
Munich Ao .. 153 160
Brussels No. 1 .. 150 152
North Regional .. 140 140
me i, =199, 120
Rabat 119 109
Athlone .. 108 115
Midiand Regxona.] 98 110
Scottish Regional . 89 99
Muhlacker .. . 84 94
London Reglonal 82 92
Poste-Parisien .. 80 72
West Regional 70 60
North National .. 67 54
JLondon National .. 54 28
Trieste 50 ;o 48 22

The Editor does not necessarily agree with opinions
expressed by his correspondents.

I had Rabat (Morocco) (416- metres) at
12.30 a.m. after Athlone (213 metres) had
closed. Also Ecole Superieure just above
Rome tuning. These results prove there is
-not much wrong with searching qualities
and sensitivity. Midget Ormond S.M. Dials
are fitted, 1—180 readings. These are

| earthed, as well as the reaction knob spindle,
with a copper foil behind oak, and a layer
of card between foil and condenser ; this foil
is earthed. We are on a bank of the Mersey
estuary, six miles north of Liverpool, on the
way to Southport. I can only get Daventry

Readings are as follows :—

E. R.
Hilversum ., 118 100
Radio-Paris 100 66
Daventry =, 182 22~24

Agam thanking you for your ‘ Feather-
weight,”” which.I very much like.—JAMES
Taomson (Liverpool).

(Thapks for the poem.~ED.)

Our Show Issue

StR,—This morning when I went to the
front door to get my PracTICAL WIRELESS,
imagine my anger to see what I thought to
be a magazine. I was turmng over in my
mind what I would say to that newsagent,
but, to my sarprise, when T picked the book
gup, it apas my PracricalL WIRELESS, only
‘greatly enlarged. Thanking you for your
wonderful book.,—ArEC BROWNE (Grimsby).

CUT THIS OUT EACH WEEK’;

DO YOURNOW?

—THAT the new Variable-mu H.F. Pentodes
have an amplification factor of §,ﬂ00 or so.

—THAT an output transformer‘i§ unnecessary
with a Class B valve, if a special Class B toud-

~—THAT mains transformers designed for use
on 25 cycle mains may be employed satisfac-
torily on 50 cycle mains.

—THAT mains transformers designed for 50
eycle mains should on no-account be used on

cle mains. .

AT a poor earth connection often givesrise
io serious hum troubles with D.C. mains units.
—THAT a home-cinema may give rise to noises
in a wireless receiver as far away as 100 yards.
—THAT large metal parts should be kept away
from a frame aerial.

NOTICE.

practical nature, suitable for publication tn PRACTICAL
WIRELESS. Such articles should be written on one side
of the paper only, and should conlain the name and
address of the sender. Whilst the Editor does not hold
Rimaself responsible for ipts, every effort will be
made to return them if a st d addressed l

is enclogsed. All correspondence intended for the Editor
should be addressed : The Editor, PRACTIOAL WIRELESS,
Geo(.) é\’ewnes, Lid., 8-11, Southa7npton Street, Stmnd,

Owing to the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranzy that
apparatus described in our colwmns is not the subject of

letters patent.

5XX (1554.4) by reducing H.T. volts to 100. |

speaker_is employed. <

The Editor will be pleased to consider arlicles of a |

¥ to men who
want careers

in the sign language
of the :

Broadcasting Room
this symbol means

"“"Announcement.’

essm wﬁh‘
u

the basie Dles R i)

Our mstrucfiqn inclu ‘meric J;_‘b'roadcashng

as well as British wireles. prantice. It is &

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 Qourse for the Wireless:
Salesman. This, in addition toinculcating thej
art of salesmanship, provides that knowledge
which enables the salesman to hold his _anJ
with the most technical of his customers. = *

We will be pleased to send you detai
any or all of these subjects, Just &ll in dz
post the coupon, or write in any .otheI"Way
stating which branch of Wireless interests you,
—the information you require will be" fonvm:ded,
ag gpce.

The - Radi mdustry is pro
amazing=a Iéij iy

—.—f

lnternahonal Correspondence Schools, I.tl., 3
Dept. 94, International Buildings,
Kingsway, London, W.C.2,

Without cost; or obligatien, please send me fuﬂ
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N the mornmg of Thursday, August
10th, a few of the members of
the PRACTIGAL WIrELESS Technical

Staff, in company with pthér members of
the Press, were privileged to inspeet.the
two large and up-to-date works of Messrs.
A. C. Cossor, Ltd. The first works to be
visited were those in Highbury Grove, from
whence a considerable proportion of the
world's valves emanate. We
were entertainingly shown
over the factory by one of
~the Cossor engincers and had
the pleasure of 'sceing what
cau be under perfectly-
organi: ass production *
methods. The fivstimpression .
on ente the commodi

smotv = < that the whol
. oyl 1, eral . S
smomul +, despite the

$remen ou§ 'output, there
were no signs whatever of
rushed or haphazard® work.
Ti® majority of the opera-
tives were girls,_who had
obviously receited a thorough
trasning in the particular
-task assigned to them, and
they wt¥e, s0 arranged on
their beneh thatimmediate-
ly any one done her share
%}@, her (still in-

ete) valves were auto- .
ically passed on to the next.

first of all saw how the sheet nretal
ces were constructed, then how the grids
¢ made in; lathe-like mac
-winding & length of thin ni kelwire g
- two long stiffer supports. . The g

were next cut off into a
by another operative. A Thet this, each
one wad carefully fitted on to & standaxd

steel former o ensure that.all were per-

fectly identical.

Once the tﬂo larger electrodes had beéh
made they were passed on teanother depart-
ment where the spetial Cossor 7-point
#lament suspension was attended to. This
comsisted in spot welding seven extremely
small msulators to the grid. the complete
operation g buk a few seconds despite
the thorotughness with which it was carried
oub. In another pget of the factory girls
svere engaged in spaf welding the “ inverted
W filament fo its supports—again & most
dlelicate task, but which, due to the high
‘degree of efﬁmency maintained, occupied a
surprisingly short space of tlme Later, we
saw the glass bulbs being moulded and
cut off to size in a large machine. Bulbs a
good deal longer than those finally required

' steel cutter.

Loadmg up and sealmg off Cossor
super rolary pumps. -
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were mounted on rotating pegs projecting

' from a huge dise, which was itself rotating.

A number of fine flame jets played on the
bulbs as they rotated, so that by the time
the disc had completed one revolution the
bulbs were just sufficiently hot to allow
them to be quickly cut by a small circular
This process -was continued
indefinitely by girls *feeding ”’ the ma-
¢hiné with new bulbs, whilst those which
had been - finished were automatically
removed and  passed on to a tray in
readiness for further use.

After all the electrodes had been mounted
in the glass bulbs, these were plaeed on the
evacuating pump. What could be seen
of this was a large hollow ring with a
number of rubber tubes projecting up-
wards and other connecting pipes leading
off below. The ished valyes,
without bases,

were placed on this

Some ide 22%

from this p(cture,*—

ﬁt‘ted tlghﬁly into the rubber omes of

2 the * valves were
Wisze, a coil of copper
urrents at a yery
maticatly lowered

over each

had the
effect. of
making' the

80
tha,t-

b

m1ght eo -
tain were
liberated and
could be
drawn off.
After each
valve had
made a
complete re-
volution -in
this machine
a- flame was
(again auto-

.voltage over the bulb.

55 B)"tralves‘ﬂam bnfid the
moutgsxge -cfn:ée- ca&e

‘so that their glass lea({ﬁ‘g out tubes'

matically) directed against the leading out
tube, which was thus sealed and:cut off i in_
a single operation.

The ﬁnal Drocess was to fire tne mag-
nesium getter in every valve® rlowering
a coil carrying H.F. currents at still highes
This, of course,
caught all traces of residual gases and
trapped them against the mmde of the
bulb. Before packing, every valve: was
individually tested on earefully califrated
machines to ensure perfect accuracy, and
any which did not show precisely the correct
characteristics were rejected. There i8 no
wonder, therefore, that one very seldom °
hears of a Cossor valve that does not =
come up to expectatlons :

After going through the valve factory
(our only regret was t iat we could notrstay
longer) we went along to the Kelvin Works
where the famous Cossor receivers and

oo % Melofly Maker” kits are
" = producetl” in tremendous
numbers. We saw - fine
. blued-stecl chagsis  pressed
. . out of sheet material in
.« a single operation by means
-~ | of huge hydraulic presses,

. whilst condenser venes and’
transformer stampings were
being produced by. similar
means. Transformers ~ of
. both L.F. and mains types
were Wound with 3

y: made lathes 2
counters by which the opera-
tor was able o ragke- every
. winding e>_wtly e . same..
Resistances wersafbeing pro-
duccd i large qua,ntltles for
use in Cossor'sets and it was
amazing to find how rapidly
. they were made,  adjusted
w~ T to the exact value-required,
doubl's' tested and given a .coat of
moisture-resisting cellulose paint. :
‘One came away from the Cossor works with '
a feeling that the products could be relied.on

implicitly for accuracy and permanenece, so .

carefullyandyet so speedily were they made._

One of tha battery of muIt(pIe head-winding machmes used for wmdmg
Cossor transformers.— Kelvin Works.
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ESSENTIAL TO COOD RECEPTION

“AEROFICIENT KIV X3

an efficient -and perman entlysafeAell nd
Earth, complete with full instructions, Tuning Chart, etc. Sold by all deal
A GRAHAM FARISH PRODUCT
ADVERTISEMENT OF GRAHAM FARISH LIMITED, BROMLEY, EKENT

ADVT.
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MICA
CONDENSERS ,
NEW
PAPER
CONDENSERS
NEW ELECTROLYTIC
HICH, MEDJUM,
AND LOW VOLTAGE
CONDENSERS
NEW

| colow
”—T CODED

RESISTANCES

LATEST
TYPE
RESISTANCES

MOTOR
——-——  RADIQ
SUPPRESSORS

ANTI-
INTERFERENCE
FILTERS

To DUBILIER CONDENSER CO. (1925), LTD., ! Gives full details of the
VICTORIA ROAD, NORTH ACTON, LONDON,; W.3. Iatest developments in

Please send me a copy of the new Dubilier Booklet. )
Condenser and Resistance

Name

Address .

design.

USE BLOCK LETTERS. Pr.W.




September 9th, 1933 PRACTICAL WIRELESS 831

TRIUMPH OF NEW IGRANIC SPEAKER

EFFICIENT REPRODUCTION FROM
THE SMALL OUTPUT RECEIVER AS WELL
AS HEAVY{ VOLUME
WITHOUT
DISTORTION | D

& The patented magnet construction
overcomes all amplitude distorfion.
® Every frequency in its true propor-

tion, perfect maintenance of tonal
balance.
@ The Igranic D.9, thanks chiefly to the
patented magnet construction, has
earned the preference of the experts.

In quality of reproduction and price PERMANENT MAGCNET

i| fears no rivaL MOVING'COIL LOUDSPEAKER

Write for fully illustrated Catalogue If unable to obtain Igranic Components from

No. J. 1268 to Igranic Electric Co. your local dealer, we will supply you post free

Ltd., 149, Queen Victoria Street, direct on receipt of remittance and the name of
London, E.C.4. your dealer.

HEAR IT AT YOUR DEALERS NOW

Cvs-91.
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—call at Stand No. 6/

Glasgow Radio Exhibition
\Wor send 3d. for a
\\ copy of the 1934

\edition of the
W\ “"ALL METAL WAY"

which gives full /j
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Post COUPON to-day!

Please send me * The All Metal Way, 1934, containing full particulars of
Westinghouse Metal Rectifiers and Westectors. 1 enclose 3d. in stamps. :

ADDRESS .. .. ...s e R R L LT :
............. P R e e, O T TR R

.
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The Westinghouse Brake & Saxby Signal Co., Ltd.,
82 York Road, King’s Cross, London, N.1.
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The Only Book
Of Its Kind

COMPILED by an acknowledged expert, this volume

forms a complete guide, in alphabetical order, to the
construction, operation, repair. and principles of every
ty of wireless recciver, with a special section on
television, and complete instructions on the making of
various wireless components.

A unique volume with every technical term, formula and
fact explained in language which even the beginner will
understand. A feature of the work is the illustrations, which
include a complete series of circuits for every type of modern
receiver. The contents include every modern development
up to the 1933 Wireless Exhibition. An invaluable volame
which is a treasury of knowledge to the beginner, the expert,
and the ordinary listener.

392 pages : 490 illustrations.

THE WIRELESS
CONSTRUCTOR'’S
ENCYCLOPZADIA

By F. J. CAMM
(Editor of '* Practical Wireless'')

Obtainable at all Booksellers; or by post 5/4
from George Newnes, Lid., 8-11, Southampton
l Street, Strand, London, W.C.2

5/-

Gea. Newnes, Lid

\362 VALVES

P "\ DIRECT BY POST FROM THE
MAKERS AT 50% SAVING.

362are Nor-Microphonic and
arc definitély as good as any Post Free from
and better than most. They
bring you better radio at lower
prices. BRITISH ALL TZROUGH.
There Is 3 FULLY GUARANTEED type

9’6
for every purpoee.
R.C., H.F,, L.F,, or Det,, 3/6. Power, 4/-. Super-Power,
4/6. 8.G. or Var-Mu, 7/6. Pentade type, 10/-.
Al in 2v., 4v,, or6¢. Metallised 3d. extra. !
H
H

THE HEARL

13 99 2-v. filament
CLASS B 7-pin base, 9,-

A.C. MAINS VALVES, 4-volt, 1 amp. (Indirectly
Heated). Prices 7/6 to 12/6. Full List post free. |

&/ USBREAKABLE
METAL VALVE3
(BATTERY Types) tully pro-
tected will shortly be released
Cash with order, Cheques and P.O.'s must be crossed and made payable to:—

THE 362 RADIO VALVE Co., Ltd. (Dept. W. 17), Stoneham Road, Loncon, E.5
e i = ——— - =]

CUT THIS OUT

and post it to-day for your FREE copy of the Camco Cabinet
Catalogue which illustrates and -describes the complete ramge of
cabinets, and shows all the latest additions. Don’t hesitate—post
it off to~-day; a half-penny stamp will do if you leave the flap unsealed,

FREE CAMCO
CABINET CATALOGUE

i
The 362 i
;
!

CARRINGTON MFG. CO., LTD.
Showrooms :
24, Haltton Garden, London, E.C.1.
Holborn 8202, Works ;- 8. Croydon.
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Munafacturrey
ond  Purwyort
of Electris Lamps
Uy Appowgmens

The rams that means  EXCELLENCE,

EDISWAN H.T.
will give you
EXIRA| service

Here is the answer. These special features clearly dem-
onstrate Ediswan superiority. You can get Ediswan
Batteries in all standard sizes, including portable types
—Standard or Super Capacity—at the usual prices.

H.T. BATTERIES

'is THE EDISON SWAN ELECTRIC CO, LTD.
PONDERS END, MIDDLESEX

. A brass cap tightly affixed
5 to the carbon rod forms the
positive connection.

The cell is sealed by means
of a waxed washer over
which paraffin  wax s
poured. This washer assists
in centralising the sac in
the cell.

An air space is left between
the top of the sac and the
washer to allow for the
expansion of the electrolyte
dwring discharge,

A substantial inc container
which forms .the negative
pole of the cell.

The sac consists of a lughly
efficient depolariser, tightly
compressedround the carbon
rod, the whole being securely
wrapped and tied.

Electrolytic paste of a special
chemical comiposition which
fills the space between sac
and sinc container and
activates the cell.

A waxed paper disc which
insulates the sac from tke
botiom of the zinc container.

2N K ey

EDISWAN ~the Better Service Batteries

B2ss

What is your
Output Stage?

Power or Super Power Valve,
Pentode, Q.P.-P. or Class “B” —
there is an R. & A. Reproducer
specially designed for it
«“TYPE 60”

DIFFERENTIAL

ARMATURE
REPRODUCER

for small output valves.

I For receivers in which the output
is not sufficient to drive even the
super-sensitive R. & A. Moving-
Coil Reproducers, the Type 60
offers the most satisfactory alter-
native. It has been specially
designed to give maximum
volume, purity of reproduction
and true balance between bass,
middle and upper register when
used in conjunction

with even the l,-
smallest output valve

For Super Power, Pentode,
Q.P.-P. or Class “B” outputs

choose the appropriate

“ CHALLENGER” v
P.M. MOVING COIL

REPRODUCER ===

Standard Model for use with
Super Power and Pentode Out-'.
puts. Includes 3-ratio Trans-
former.

OTHER

“CHALLENGER"”
MODELS—
TYPE "B fqr Class B Amplifica-

tion. or Lossor,
and Bi5 for Mullard
and Mazda Class B

Valves.)

w  “P"An extension lnstru-
ment for Commercial
Receivers.

“Q" i s u! ) ,-
2" e ryhrat EACH MODEL 33

e Letc) Your dealer can supply.

REPRODUCER S

——

REPRODUCERS AND AMPLIFIERS LTD., WOLVERHAMPTON.
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Improve

the volume of
those ‘whispering

stations

Those stations that yqu can only just hear—the
ones that are mere whispers in the distance—
they too can give you entertainment. Fit a Cossor

Screened Crid Valve. You'll be surprised at

Cossor 2-volt Screened Grid Valves

PRACTICAL WIRELESS

the diflerence it will make — longer range,
and & general all-round improvement. Your
‘dealer will gladly advise you on the most

suitable fype for your receiver. Ask him to-day.

i September 9th, 1933

File- | apod A Condat
N e mp. Oon -
Trpe Amn:::. Volts iipeds Fac(:r tzm:i< Price
m.a.jv.
*215 5.G. 15 120-150 | 300,000 330 1-10 1576
*210 S.G. -2 120-150 | 200,000 320 1-60 1958 s .
*220 V.S.G. -2 120-150 | 110,000 — 1-60 15/6
*220 V.S. -2 120-150 | 400,000 - 1-60 1576
Cossor A.C. Mains Screened Grid Valves SCREEN ED GRID
Mutual
Tree Purpose imped. F::;:v C;nnd;c- Price
ma.v.
*PMSG-HA Super H.F. Amp‘n. | 500,000 | 1,000 20 1776
*41 MSG - Super H.F. Amp’n. | 400,000 { 1,000 25 17/6
*tMSG-LA Super H.F. Amp'n. | 200,000 750 375 174
* :;;%N : ;a;.a:clz-‘l::a 200,000 —_ fg :;;: To A. C. COSSOR LID., Mefody Dept, Highbury Grove, London, N.5,
" *MS/PEN | H.F. Pentode = = 28 17,6 Please send me, free of charge, a sopy of the
l Variable-Mu v
+*{MVS;PEN H.F. Pentode ol bl 22 17/6 40-page Cossor Valve and Wireless Book B.17,
The above Valves have Indivecily Heated Cathode, 4 Volis,'t Amp. N
Cossor D.C. Mains Screened Grid Valve NERE.
l *DVSG ] Variable-My ] — ' =) | 25 | 18 | o
ress,

*Thesc Valves available with or without Metallis,
3385 4 Characteristics mcasured at 1°§ ?nd voilts.
Q * * Stocked with Metallised Bulb only,

The above Valve has Indirecily Heated Caihode, 16 Volus, 0.25 Amp.
ed Bulbs.

PRAC. 9/2733

-
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THE LEADING HOME CONSTRUCTORS’ WEEKLY

wEDI TOR :

Vol. II. No.31 || F. J. CAMM ||

Technical Staff :
Barton Chapple, Wh.Sch., B.8c. (Hons.), A.M.LE.E.
w J Delaney, Frank Preston, F R.A., W. B. Richardson

ROUND #e WORLD o

New Long-Wave Station at Droitwich
STFADY progress is being maintained

in the construction of the new long-
wave station near Droitwich, both with
the building and technical equipment, and
it is anticipated that the long-wave
National transmitter will begm public
transmissions in about a year’s time, that
is, in the summer of 1934. The transmitter
will work on the slightly altered wave
allotted to this country under the Lucerne
plan, namely 1,500 metres (200 kefs).
The new Midland Regional trans-

gondola of a specially light alloy, and which
has been coated with a new preparation
capable of resisting both excessive heat and
intense cold. Some items of the technical
description would appear to suggest that
the inventor has based the construction of
his gondola on the lines of a Thermos flask !

The Housewife’s Hour
FEATURE which has proved a great
favourite in the A.V.R.O. (Hilversum-
Huizen) broadcasts is the Housewife’s

Sept. 9th, 1933,
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radio clubs in France, and in every instance
support has been promised. Such an
organization would bring both experimental
amateurs and listeners in closer touch with
their respective governments, and would
no doubt permit their representation at
international radio conferences.

Forty-four Stations—One City
HANGHAI, as the chief port of China,
in view of its numerous international
settlements, possesses forty-four different
broadeasting stations ; in all, seven

mitter, which, as stated previously,
will be on the same site at Droit-
wich, will not begin radiating trans-
missions for some months after the
long-wave National transmitter goes
into regular service.

Better Signals from Cincinnati
ROADCASTS from WLW, Cin-
cinnati (Ohio) on 428.3 m. (700
ke/s) have been recently heard at
better volume on this side of the
Atlantic Ocean in the early hours of
the morning. This is due to the fact
that this 50-kilowatt transmitter is
now using its new 830-feet aerial
tower. The broadcasts from the Cin-
cinnati and other studios of the Red
and Blue networks of the National
Broadcasting Company of America,
are also  available nightly through
WS8XAL on 49.5 m.

Mew Television Receiver
"URT SCHLESINGER, a Berlin

'.A | ) () G S| ) D G (| | { D) G D (| e

‘** PRACTICAL WIRELESS

at Three Exhibitions!

MODEL ENGINEER EXHIBITION,
Royal Horticultural Hail, Westminster

Our Stand No. 35

Asiatic and European languages are
used in the course of a day. In a
lesser degree there are also transmit-
| ters in other centres, the most power-
ful béing that of the recently com-
pleted station XGOA, at Nanking,
working on 440.6 m. (681 kefs). It is
rated at 75 kilowatts and is mostly
used for commercial purposes,

THE SCOTTISH RADIO EXHIBITION,

KELVIN HALL, GLASGOW
Our Stand No.

CITY HALL, MANCHESTER
September 27th to October 7th.

Our Stand No. 11 (New Hall)

17
NATIONAL RADIO EXHIBITION,

although some of the broadcasts are
devoted to musical entertainments.
Chinese compositions and American
jazz gramophone records are equally
appreciated by the native population.

League of Nations Short-Waver
HE political and news bulletin
hitherto broadcast by the
League of Nations through the

Provincial readers will find these stands the home
of Real, Reliable and Unrivalled Reader Service!

A Cordial Invitation is Extended to

Every Reader to Visit Us.

Prangins (Switzerland) transmitter
on Sunday nights are now given
on Saturdays on 31.3 and 38.47
metres. The English version is timed
to start at 11.30 p.m. and is followed
by the French and Spanish trans-

W engineer, recently demonstrated
in that city a new receiver for television
transmissions ; it has aroused considerable
interest in German wireless tircles. The
instrument has been specially constructed
for the reception of ultra short waves, and
it is stated that the image projected on a
small screen is in many ways equal in
quality and clearness to that given by a
16 millimetre home cinematograph pro-
jector.

More Ascents fo the Stratosphere
LMOST every week news reaches us
regarding new attempts to beat
Professor Piccard’s altitude record. The
latest ascent to be tried out is one from
Leningrad by the Russian engineer Tcher-
kovski who, for this purpose, has built a

Hour, in which, alternately,. lessons are
given in cooking, dressmaking, and other
accomplishments required by the perfect
Dutch * vrouw.” Lectures are given in
designing clothes for the bairns, and
pamphlets with patterns published by the
studio have been sold in thousands.

Protect the Listener
N the opinion of French fans, in view of
the fact that European broadcasting
stations possess their own union, and that
there also exist conventions of State
authorities in regard to radio transmissions,
a scheme to form an International union

to protect the interest of the listener would |

meet with general approval. The proposal
has been put forward to a number of

lations at, respectively, 11.45 p.m.
and midnight B.S.T.

PTT Grenoble Now 15 Kilowatts

OLLOWING a complete overhaul of
its plant, the PTT Grenoble station
of the ¥rench broadcasting network has
increased its power from roughly four to
fifteen kilowatts, and tests of the new
installation are now being carried out
daily. Although 309.9 m. (968 kefs) is
the channel on which the station may bte
requested to broadcast in January, 1934,
in view of the mountainous character of
the area for which the service is required,
efforts are to be made to retain a wave-
length in the 500 metre band. Grenoble
PTT, at present, may be heard on 569
metres.
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ROUND e WORLD of WlRELESS (Continued)

Radio Nantes

ORK on the constructlon of the high-
power transmitter at Thouries, near
Nantes, destined to provide an adequate
broadcast service to France’s north-
western provinces, is progr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>