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Every home constructor should make a special point of looking out for
the May number of "The Wireless Constructor," which will be out this

week. It is filled with contributions from distinguished authors, and
packed with valuable information on all aspects of radio. Among
the constructional articles are full details of two first-class sets :--

The "Vi -King" Super
This is the first super -heterodyne receiver
to be described for home -construction by
Victor King, whose receiver designs are
always extremely popular. He has some
important things to say about super-hets.
which will appeal to all readers, whether
or not they are interested in building this

particular set.

The "Pentode" Two
With its fine tone, ample volume, simple
operation and low cost, this two -valuer
constitutes an ideal receiver for anyone
who does not want or cannot at the
moment afford an elaborate outfit. It has
two -band tuning, and although it uses only
two valves it by no means confines recep-

tion to the local or home stations.
..... ..... 0100C00 ..... 0 OOOOOOOOO 01.00000LCS10-11000000 OOOOOOO 0001.44.

Remember also that-

JOHN SCOTT-TAGGART, EInst.P.
WRITES EXCLUSIVELY FOR "THE WIRELESS CONSTRUCTOR"

and in this number

FROM MY ARMCHAIR
Among the diverse topics discussed by

" S.T." in this informal chat are queries
raised by readers about reception, hints on

aerials, and notes on choosing a mains unit.

contributes :-

DECOUPLING SIMPLY EXPLAINED

Many listeners must have wondered why
decoupling is so essential in a multi -valve
receiver, how it works, and what makes the set
start " motor -boating " if decoupling is omit-
ted. In this article Mr. Scott -Taggart tells the
whole story in easy -to -understand language.

INCLUDED WITH MANY OTHER FEATURES IN THE MAY NUMBER ARE

Shall I Design a Portable ?
Round the Dials
The Month on Short Waves
Queer Queries
Pick-up Hints and Tips

Making Tuning Readable
With Pick-up and Speaker
Wireless Woodwork
Where to See the S.T.300.
A Practical Man's Corner

etc., etc.

THE WIRELESS CONSTRUCTOR
MAY NUMBER ON SALE THIS WEEK

Obtainable Everywhere PRICE SIXPENCE
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BUY A PILOT- AUTHOR KIT- 'I'm"it fits the Diagram---and get CASH
IT -RIGHT FIRST TIME or

Any parts for Kits advertised in this Page supplied separately. If order value over 10:- sent carriage paid or C.O.D Post charges paid, _H .P.

KIT -BITS
Selected Components

You pay the postman. We pay post charges on elf/
orders over 10,E-.

COSMIC III. £
CYLDON Extenser, with disc drive

s. d.

slow motion, Type Es. 5 16 6
Set of " Cosmic " Coils, comprising

Dual Range, Short Wave and Mod-
erator Coils 12 6

Set of Specified Valves 1 0 0
Cabinet as specified .. 17 ti

COSMIC III STAR
a ReadiRad Duotune Extenser 18 6
Set of "Cosmic "-Coils as specified. .. 12 0
Set of Specified Valves - 1 - 6 0Cabinet -to specification .. 17 t)

ECKERSLEY A.C. 2
CYLDON Junilog Double -Drum

drive 'ocio5 condenser 1 10 0Eekersley Tuner 15 6R.I. Audirad output choke .. 8 9Set of Specified Valves .. .. 1 8 6Specified Cabinet ., 17 6

SINGLE DIAL SUPER
Utility Triple Gang Condenser with

minimum trimmers and split -end
vanes 1 7 C.Utility Drum Drive - 10 0

Varley Square Peak Coil (Extenser
Type) 15 0

Coltone Oscillator Coupler .. 10 6
3 Lewcos 126 Re. Intermediate Fre-

quency -Band Filters .. 1 11 6
Specified Valves .. .. 3 12 0

Full detailed Price List Post Free on Application.

MANUFACTURERS' KITS
1V.3 RADIO FOR THE MILLION. With SendValves, less cabinet_

CASH PRICE £5 10 9 1 Ol""[Balance in 11 monthly payments of 10.1. only

; FORMO ECONOMY 3. With Coils less Send: Valves and Cabinet.
5/6CASH PRICE 11 19 6.

Balance in 7 monthly payments, of 5!6. only
FORMO TRIPLE -WAVE 3. Detector, L.F. Sendand Power. Less valves, but with chassis and
switch operated three -wave coil. 5/11CASH PRICE £3 5 0 on..

Balance in 11 monthly payments of 5/11, y

; COSSOR ALL -ELECTRIC MELODY MAKER Send
(Type 235). For A.G. mains. With Valves i7/4
and Cabinet. CASH PRICE £9 '9 6.

; Balance in 11 monthly payments of 17/4. only

COSSOR EMPIRE MELODY MAKER 234. SendWith valves and cabinet.
CASH PRICE £6 8 0 lab"Balance in 11 monthly payments of 11/10. only

IMMEDIATE DELIVERY. ID SPEAKERS

COSMIC III
KIT 44 A', Author:s Kit less

CASH or C.0 D. 0IEsvalves and cabinet.

Or 12 monthly payments- of 6/5
Specified Valves, £1":6'-0. Specified Cabinet, 17: 6
IIITM B " ; IRIT " " 4

Author's Kit with valves:- ( Author's Kit with valves;
. CASH or £416111 , CASH or 1

land cabinetless cabinet

' C.O.D. ; I C.O.D. i
or 1 2.monthly payments I I or 12 monthly payments;of 8/10 i ( of 10/5---------,------..1 1

1

FINISHED INSTRUMENT with valves and
cabinet, Royalties paid, £7':5:0, or 2.11- down
and 11 monthly payments of 12/5.

COSMIC III STAR
KIT 44 A', Author's Kit, less valves and

cabinet.

CASH
Or

C.O.D. 876
or 12 monthly payments of a/ -Specified Values-.£ :O.. Specified Cabinet. 1716.

[KIM " 'KIT " C "
Author's Kit, with valves, Anther's Kit completebut less cabinet. I ! with Valves and cabinet. I;CASH or kg .12 t. R; !CASH or .061 1
C.O.D. tw16/  IY  1. II C.O.D. two

ort2 monthly -payments' i ort2 monthly payments,
of 1015: ' of 12/-'

"W.L.S." SHORT-WAVE ONE
As described this week.

KIT "A" valves
Authors t ,

and cabinet.
CASH or C.O.D.

or 12 monthly payments of 41
KIT 41377 Author's Kit with valve.£211.6CASH or C.O.D,

or 12 monthly payments of 412
Specified Valve. 7/-

4416

ECKERSLEY A.C.21
As described in last week's;

issue.
KIT{FA if Author's Kit,

ra less valves'
and cabinet.

CASH
or 5.60

C.O.D.
(or 12 monthly payments -I

of 9/9
:Specified Valves, 28/6.1
i Specified Cabinet, 1716.1

P.W.
;SINGLE DIAL SUPER
KIT "A99 Author's Kit,'

less valves
and cabinet.

CASH

tt E8:16:1.,C.O.D.
I or 12 moonitillolyi2payments I
II

Specified Valves,
I £3:12:0. 1

Founders of Constructor Kits in 1919

BLUE SPOT SPEAKER UNIT AND Send
CHASSIS, TYPE 100U.

Cash Price £1 19 6. 5/5
Balance in ,7 monthly payments m 5 5. only

& A " 100-" - PERMANENT
MAGNET MOVING -COIL SPEAKER
Complete with multi -ratio input
transformer. Cash Price t2;17/6
Balance in 11 monthly payments of

514.
AMRLION M.C.6 MOVING -COIL
SPEAKER, permanent magnet with
output transformer. Complete.

Cash Price £3 7 6.
Balance in 11 monthly pa-Vinend, 6 2.

MW.B. PERMANENT MAGNET Send
OVING -COIL SPEAKER P.M.3. 4/10Complete with 3 -ratio input lransf,rm,r

Cash Price £2 12 6. only
Balance in 11 rr onthlv privmenis 4'10
W.B. P.M.1 PERMANENT MAGNET Send
MOVING -COIL SPEAKER. Complete
with input transformer.

Cash Price £8/0/0.
Balance in 11 monthly payments of 11/- only
GELESTIONP.P.M. PERMANENT MAG-
NET MOVING -COIL SPEAKER with Send
impregnated diaphragm and dual -fin- n/A
pedance input transformer.

Cash Price £217:6. only
Balance in 7 monthly payments of 6;6.

Send

5/4
onl,

Send

6/2
only

11/-

ULTRA IMP PERMANENT MAGNET Send
; MOVING -COIL SPEAKER, with input el
transformer. Cash Price 22115:0.
Balance in 11 monthly payments of 5!- only

 ELIMINATORS
* ATLAS A.C. ELIMINATOR, TYPE Send
A.G. 244. Three tappings, S.G., detector A in
and Owen Output. /20 volts at 20 m.a.

Cash Price 62/1916. only
Balance in 11 monthly payments of 56. -
ATLAS A.C. MODEL 290. SUPER
ALL -MAINS UNIT FOR H.T., L.T.
AND G.B. 3 Tappings, 2 Var., a Send
fixed. L.T. Trickle Cbarger. for 2, 11/114 or 6 v. at 5 amp. and 4 G.B.
Tappings. Cash Price £6/10/0 onlyBalance in 11 monthly payments
of 11/11
EKCO H.T. UNIT. Type A.G. 25. For
multi -valve sets requiring up to 25 m./a. Send
3 tappings, S.G., detector and icio,'15o 7/1
volts. For A.G. Mains.

Cash Price £31718. only
Balance in 11 monthly payments of 7/1.
REGENTONE H.T. ELIMINATOR for Send
D.C. Mains, Type W.I.F. Tapped 60170, AtIA
S.G. and 120 v. at 12 m.a. -1(

Cash Price £21 6. only
Balance in 11 monthly payments of 4.4.

1'
S.T. 300 ( Battery Model)

, As described in Feb. 1932 '. Wireless
Constructor."

KIT " A" Author's Kit less valves and cabinet

gA.:14.or 17 2'61 or 12 monthly
payments of 6/U

KIT " B " Author's Kt, wish valves but
less cabinet. CASH or C.O.D. £5 . 4 : 9or 12 monthly pay: dents of 917
KIT " C " Author's Kit complete with valves
and cabinet. CASH or C.O.D. £6 :19

or 12 monthly payments of 11/ -

Messrs. PETO-SCOTT CO, LTO. 77, City Rd., London, E.C.1
Please send me 0.0.D./C11811-11/H.P. :

for which I .1-1c.7oss s
NAME
ADDRESS

.CASHIH.P. Deposit

CO. LTD.
-,rturam47., CITY ROAD; LONDON. E.C.1. Telephone: Clerkenwell 9406-7-8, 62, HIGH HOL3 CORN, LONDON, W.C.2. Telephone: Chancery 8266
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IT IS, INDEED, ONE OF THE

FINEST 6 THREES' I HAVE

TESTED" says Popular Wireless
.Ce.1111

And other experts are just as
enthusiastic - read these tributes

"The sensitivity of the receiver is "The 'His Master's Voice' 3 -valve is
very high, and the selectivity of one of the most outstanding triumphs of

the bandpass circuits is all that the British Radio Industry. It would be
difficult to overdo praise for this

is likely to be required 13y the - excellent table -console set, which has
majority of listeners. . . . The a great many points that distinguish it
interior of the receiver is a mas- - from the ordinary run of sets . . . The
terpiece of neat, efficient design quality of reproduction from the self-
. . it combines extreme ease of contained moving -coil loudspeaker is
handling with a sensitivity that is simply great." Amateur Wireless.
above the normal for a set of so ,. Practically every inodernfeature likely
few valves. It is, indeed, one of to enhance the performance of the -set
the finest ' threes' I have tested " and simplify its operation has been

says Popular Wtreless. incorporated. Sensitivity is well above.------ - - - - --- the average for a receiver of this type.
Separate tuning scales are provided for

I both wavebands . . . We found theCOUPON
The Gramophone Co., Ltd.,363
Oxford Street, London, V7.1.

Send me full particulars, also say
where I can obtain a free demon-
stration of Model 435.

NameAddress.

--k

I

calibration quite accurate and very
helpful. All scales are illuminated by
concealed lamps." Wireless World.

BRIEF SPECIFICATION
3 -valve radio receiver and moving-coil --
loudspeaker in walnut cabinet. Mains
operated (A.G.: or D.C.). Band-pass
tuning.. Marconi valves. One tuning
knob. - One volume control-new " His
Master's Voice" frictionless pattern.
One operating switch-new continuous
action pattern. Unique illuminated con-
trol scales;showing only what is in opera-
tion-long waves, medium waves, or the
playing of gramophone records from a
pick-up. Mains (A.C.). Plugs -
for additional loudspeaker.

42 _down mid 1.2f
0

CASH PRICE. 20 GNS.

Send- coupon, to -day for
a free demonstration.

His Master's Voice
RADIO- TrueTrue to Life"

L. The Gramophone Co., Ltd London, W. 2.
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LARGEST NETSAL,,ES

SOCIETY TIT -BIT
4' NOT SO EASY
SLOW MORSE
GARDEN LUCK RADIO NOTES &

Are We ? We are Not !
No, not downhearted a little bit. Sterling

is appreciating and the world is
putting its money on the big British

drum. We, the taxpayers, have no money
left, but we do see life, and see it steadily
and whole.

Not even the pin -pricking of the Ibero-
Hibernian demagogue (no prizes !I of
Dublin can put down our tails. Even
during 1931 the radio trade increased its
_turnover by almost 50
Per cent, and the Post
Office issued 900,000
new licences !

As against the
1,250,000 sets sold
last year it is esti-
mated that during
this year 1,800,000
new sets will be sold.
Mostly " Cosmics,"
what ?

Life of Morse.
THE letters and,
journals of
Samuel F. B.

Morse, whose name is
imperishable from the
annals of telegraphy,
have been brought
together by his son,
Mr. E. L. Morse,
and published in the

intwo volumes
at ten dollars a set.
The books are illus-
trated with repro-
ductions of Morse's
paintings, and with
diagrams relating to
his designs for the
telegraph.

This news will be of
world-wide interest

HENRY'S

NEWS
President of the U.S.A. at a recent election
amongst the students of Princetown
University.

Dr. Irving Langmuir, well-known for his
work in connection with valves, has received
the $10,000 prize of Popular Science
Monthly" for notable scientific achievement.

During the search for the Lindbergh
baby, all the resources of the U.S.A. cable,
radio, telegraph and telephone companies
were employed; even a part of Lindbergh's

HAUL -THE NEW B.B.C. DANCE ORCHESTRA

Here is Henry Hall with the members of his B.B.C. Dance Orchestra, which recently took over the job thathad been so long and so ably done by sack Payne and his "boys." Note the smart uniforms-one of
Henry's ideas.

to those engaged in the communications
business. (I should love to have the
books myself, bit ten dollars in sterling is
not spendable, at One fell swoop, on books
during these hard times ! )

More U.S.A. News.

Ow" D. YOUNG, of the famous
" Young Plan," and Chairman of the
Executive Committee of the Radio

Corporation of America, got 27 votes for

estate was invaded to form a telegraph
headquarters, and television portraits of
the baby were on the air.

Society Tit -Bit.
THIS is to announce that the Preston

and District Radio Research Society
has been formed and is ready to enrol

more members. Particulars may be
obtained by writing to the Secretary,
Mr.. 3. E. Bradley, 89, Friarga.te, Preston.

quite so
future.

SHY CHAMOIX
A FAIR COP
RADIO AND HISTORY
THE " COSMIC "

The Society's trustees are the Midland
Bank, Ltd. This should create confidence
in the minds of the har(theaded Lancashire
folk ! Good luck to tl e new society and
its researches.

" Not So Easy, My Dear Watson."
SO W. L. S. has unearthed a sleuth -hound

who- professes to have discovered that
W. L. S. and " Ariel " arc one person.

and that I (we or he" am (are or is) a Cum -
b e r la n d amateur !
Far from this being
a clue to "Arie.l," it
is a joke at W. L. S.'s
expense. But he
must take it like a
sportsman. and give
up his Cumberland
accent while I shall
have to change the
colour 6f my wig
and resign from the
H.A.C., using only
the longest waves in
future.

Charged While You
Wait ?

IHAVE here a
-1-

re-
port that a South
Shields man has

dez,igned' a switch-
board with which it
is possible to charge
or discharge an ac-
cumulator within a
few minutes. He has
also produced a type
of cell which is robust
enough to take in a
full cargo of " juice "
almost at a gulp. So,
if all this proves to
be accurate, we shall
not need to trouble

much about " charging rate " in

Slow Morse for Students.
THE, Radio Society of Great Britain

has organised programmes of slow
Morse transmission for the benefit of

students of that code. The transmissions
take place on Sundays at 11.0 a.m. on
about 160 metres ; they are preceded by

(Continued on next page.)
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NEWS VIEWS -AND INTERVIEWS ( Continued )
an announcement and last for ten minutes.

This arrangement will, I -hope, be
welcomed and utilised by many of those
who from time to time have Written to
me about their difficulties in getting Morse
practice. If you use these practice pro-
grammes, please write. and inform the
Society, at 53; Victoria Street; London,
S.W.1.

Luck o' the Garden.
TOOK a Saturday off last week for the

express purpose of trimming the trees
in my garden and wasting another

gallon of paraffin on that ever -cussed dump
of sodden leaves
which Pcan't burn
up. Having ac-
quired a twelve
foot tree -pruner I
sallied out and
practised on the

May " tree which
is trying to shove
the veranda down.
Excellent ! Most
of the bits fell

next door ! I then came to the lilac tree
which supports my aerial.

Taking special care not to clip the wire-I
clipped the wire. The insulator shot away
like a bullet and smashed a pane in my
pet ground frame, besides startling our new
kitten into catalepsy ! Yes, life is odd !

Short -Wave Note.

C:
H. B. asks for the name of the station

%.-4. which was sending V's, A B C and
0 K N on about 50 metres at 20.30

on February 12th. Sorry I cannot trace
the call -letters ; perhaps some listener on
that " band " can do so. In answer to
C. H. B.'s further query for a book of call -
signs, I would again refer him to the

Radio Amateur Call Book Magazine," a
quarterly, at 5s. 6d. a copy, obtainable here
from Mr. F. Carter, Flat A, Gleneagle
Mansions, Streatham, London, S.W., who
compiles the British section. The current
issue contains over 190 pages, 11/ in. x
in., of up-to-date information about
amateurs in every country which boasts
one or more.

What Makes Chamoix Shy.

Book Broadcasts.
DIIBLISHERS and booksellers are coin -
1 plainina that the B.B.C. is neglecting

to devote an appropriate proportion
of its " ether time " to books and literature.
The PiAlisher and Bookseller has analysed
the B.B.C.'s programmes and the amount
of time which'is oiven to various subjects
and finds that, calling the share of books

- and literature 1, music is 47.4 ; news,
7.7 ; education, 5.3 ; religion, 4.3 ;

giffill6161911111H1111111911111fittillfilfillinallifill1111111111C

" THE COSMIC CIRCUIT."'

SWITZERLAND, being a sort of a tri-
lingual

P_

lingual country, has had to plan its E
broadcasting system accordingly. The

German -Swiss have Beromunster, and the
=1;

French -Swiss Sot- ==
=

tens. Italian
Switzerland is to
have a station near
Tessin ; it is on
order by the
Administration of
Telegraphs and
Telephones from,
Marconi's, and is
expected to be
ready by the end
of the year..

I am informed that it is to be erected on
Monte Ceneri and that its power will be
15 k.w. (unmodulated) in the aerial. So far
no one has written to say that radio causes
avalanches and makes chamois shy. But
there's all eternity before us!

The Editor,:" Popular Wireless,"
Sir,-Wishing to give to a friend

E living in the country a simple wireless
set, I consulted my chauffeur, Mr. L. T.

_=_ Walker, who has made sets for himself,
= and he drew my attention to an article

by Mr. G. V. Dowding about a special
= 3 -valve set on page 1253 of " P.W." for
= 13th February, 1932. Mr. Walker
= offered . . . . . . . to make up

and wire a set in accordance with the
blue print diagram which accompanied
my copy of " P.W."

Tf: In the course of a day after the things
arrived he had put them together in

= accordance with the blue print, and on
connecting to a small aerial inside a
barn here, it worked well, straight

= away. The switch that changes easily
= and automatically from long waves to
= short in the process of tuning is an

attractive feature. Daventry 5 X was
very loud ; various other and continen-

E tal stations could be easily got ; and the
7-= performance was excellent. I listened

to the set that night, and next day sent
E him off to my friend's house to rig up
= an aerial and install it. By evening

the whole thing was done.
E Whether it be by reason of the tuning

of the aerial, which_the connections
abundantly arrange for, or for a com-
bination of reasons, I have seldom
heard a 3 -valve set giving a louder or

Ez- better results in this neighbourhood.
It was seldom necessary to use any
reaction. Other amateurs may like to

= take advantage of the arduous, but
successful efforts of Mr. Dowding and
his co-workers to evolve the simplicity
and efficiency of this remarkable set.
The inventors describe their determina-

-a- lion to design " a first-class instrument
for ordinary broadcast reception," and,
I am glad to testify that they have

FE. succeeded.
Yours truly,

Nr. Salisbury. Oliver Lodge. -=

vaudeville, 2.85: science,- 1.15, and art,
0.41. A few other types of matter are
included in the full analysis.

Let People Knoir.
t AM inclined to agree that more time
I should be used by the B.B.C. on talks

about books, though I am taking this
analysis as correct for the sake of argument
I should like to know the B.B.C.'s side

-of the queStion, however. ,

To the objection, which I foresee, that
people want more amusement and: less

education, I would reply that the B.B.C.,
having revealed to tens of thousands the
-delights of the world of music (a world
of whose magnitude and beauty many were
ignorant), it can reveal also, -and to far more
people, the delights of the world of books,
to their everlasting benefit and joy.

A Fair Cop.
DID not expect to catch the " Telegraph

1 and Telephone Age " napping, but it
seems that even Homer nods some-

times. In a description of an American
aeroplane r a d i o
set, this periodical
says, Operating
on a short wave-
length which
pierces the roar
of motors, it re-
quires only one -
twentieth the
amount of power
used by a woman's
curling iron ! "
Leaving out the " dame " stuff, I would ask
the acute non -effete, editor of the " T. and
T. Age," how the length of anything can
pierce a noise or roar. P.W." pauses for
a reply, being always ready to learn.

(In the meantime our artist suggests his
solution !)

Wireless and History.
LIEUT.-COMMANDER -KEN-

WORTHY'S first and fascinating
article, " How Wireless Would Have

Altered History " (April 2nd), which dealt
with the defeat of the Spanish Grand Fleet
in 1588 has reminded me that the lack of
wireless contributed to that defeat in a
positive manner. After the unsuccessful
British expedition to the Low Countries the
year before, Drake decided to " singe the
King of Spain's beard " by sea; as a set-
off to the military failure. He got out of
Plymouth only just in time to -escape orders
from Queen Elizabeth that he was not to
annoy Spain. -

As a result he did enough damage to the
Armada lying in the Tagus to put off the
threatened invasion of England for over a
year. But wireless, had there been such
a thing, could have recalled him before he
lost sight of Plymouth Hoe.

Promotion for Pirates.
THE Indian Wireless Magazine in a

well -meant Open Letter to " pirates "
reveals that it cherishes astounding

ambitions 'for the conversion and future
status of those
gentry,for the con-
cluding sentence
runs, Let us hear
that you have
turned from
Pirate' to ' Prel-

ate'." A long jump,
that ! One other
phrase struck me
as worthy of com-
ment. " You stand
like a Thief in the Docks."... Catching the
next boat for the nearest non -extradition
port, 'no doubt !

ARIEL.
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THE Editor has suggested to me that I
should write a series of articles on
components. I have consented.

How slowly things develop. What a
series of first approximations ! Five years
ago-or is it six 1-I heard reproduction
which satisfied me. Nine -tenths of repro-
duction I hear to -day is-well, frankly,
awful ! return to my detector and my
two -note mag., and my moving -iron
speaker, I turn it on, I listen, I wonder. My
set was expensive when it was bought,
more expensive than it need have been,
because it did not sell in large quantities.
It has no spectacular qualities, it will not
reach out far-it simply makes music and
natural speech.

The fact that I cannot get " foreigners "
is not the set's _fault. I live in a place where
there is much shielding and much electrical
interference. I do not deny that there is a
lot of pleasure in reaching out. But I do
think that fundamentally one wants quality.
Whatever one rakes in, surely it should be
presentable ?

The Basis of Judgment.
This_is not irrelevant to my introduction.

One must have a basis of judgment. My
basis is that the resulting noise shall be
pleasant.

I have another introductory paragraph
or two. They concern another difficulty. I
see that difficulty so clearly that it may take
me a whole article to explain it. Read on ;
fear not.

I feel that the amateur movement
requires encouragement. To think, to
plan, to create, brings us nearer happiness
than any other occupation we have so far
discovered. " He is wrapt, he is lost in
something," are words we often hear, and
they mean what I. have said, that to create
is to forget oneself, to forget oneself is to
fmd room to remember happiness.

One may have a passion to build bridges,
great, swinging arcs of steel, contemptuous
of angry flood and. gaping ravine. One
may stand staring at the beauty of a loco-
motive and itch to be the brain to conceive
its subtle power.

One may see in the fragile tautness of an
aeioplane, swooping ' and flashing in the
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Our Chief Radio Consultant here
commences the most important
series of articles on the subject of
modern radio products that has
ever been published, for he is going
to" write his mind " without fear or
favour. P. P. E. can always write
interestingly, and in these exclusive
critiques he will use the full force
of his virile pen in an endeavour to
tear the last veils of mystery and
camouflage from the present day
products of the wireless industry
for the benefit of " P.W." readers.

sunlight, something intensely personal ; one
may long to make and design aeroplanes.
In every one of these cases one is forced
to satisfy only one of- those longings by
mating bridges or engines or aeroplanes
one's career.

It is difficult to choose, and circumstances
sometimes come along and rule them all
out and one must be something else. Here,
it seems to me, is where wireless may fill a
whole side of one's life because one can
create and design within the limits on one's
own home, and within the limits of one's
spare time.

The work is delightfully compact, and
yet it is a full scale model which develops ; a
model which, when created, can give one
and one's own real pleasure in its perform-
ance. More than this, there is at one's
disposal a mine of stimulating information,
books and journals. of all kinds.

"P.W." Comradeship.
I enjoy writing and working for POPULAR

WIRELESS because I always feel it is not
just work as such-it is a sharing with you
of my knowledge and experience so that
you may have as much pleasure in reading
as I have in writing.

My difficulty is to sense your mind, to
know what you would like me to tell you-
if I can. My difficulty in writing , these
articles on components is to know what
standpoint you would like me to take up,
which. way I should expose the problems
for you. You see, a component is only a
component in a whole set.

I

1 give you an example of my difficulty
in terms of a perfectly fair instance. If
you designed a set fora flat, overall charac-
teristic between 30 and 8,500 cycles per
second, you might with one loudspeaker and
one station get a lovely result ; with another
loudspeaker and/or another station, a
perfectly foul result.

For example, some loudspeakers are bass
heavy if you give them equal voltage input
over the full gamut 30 to 8,500 cycles. But
lots of sets cut off bass because they use a
pentode with the output (auto) transformer

tapped up " too much. Now, the balance
between a really too bass heavy loudspeaker
and a really too high effective impedance
output valve may just even up perfectly.
But if you were to substitute the pentode by
a low impedance valve, that loudspeaker
would boom the place down.

Balanced Design.
Again, some types of interference, as

typically t,hat frying noise you get when the
signal is a bit weak, have a characteristic
frequency around the six thousand mark.
Now the " perfect " loudspeaker reproduc-
ing full strength at 6,000 cycles and giving
all those very clear " s " sounds in
" Sister Susie's sewing shirts for soldiers,"
gives a terribly strong frying noise inter-
ference too.

A theoretically worse speaker cuts off at
5,000, and the background noise is far less.

Analogously, So-and-So's plug may be
perfect for the X.Y.Z. engine ; it may be a
failure in the C.B.A. The M. magneto-but
I labour the point.

What I must do is to ask you to keep all -
these points of view in mind when I am
discussing components, and to help you
I will try and make it clear from what point
of view my criticism or praise is directed.
Then we shall all understand one another.
At least I hope so.

I think it better to take components
from end to end. Aerial and high-frequency,
detector, note magnification and then loud-
speakers. One might then sum up and see
how to balance these components with a
design, a design to suit the purse and
pleasure of the user.

Next week, then : Coils and Tuners.

NEXT WEEK CAPT. ECKERSLEY SURVEYS " COILS AND TUNERS "
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: NOTES FROM THE MIDLANDS

By OUR SPECIAL CORRESPONDENT.

1

With the extension of the BMX. headquarters, the use of a temporary
, outside studio and preparations for the new " Daventry " stations, there

is  much activity in the Midland Region. Our Correspondent comments
on the latest developments of this activity and has much of interest to

0I say concerning programmes. 0
*

PROGRESS
with the extensions to the

Midland Regional headquarters in
Broad Street, Birmingham (where. a

new large studio and other additional
accommodation is being provided) is not
rapid. There have been hitches, mainly of a
legal character.

In the meantime programine activities
in the Midlands go on very much as usual,
but with certain interesting new ventures.
The gramophone recitals introduced by
Mr. Robert Tredinnick (one of the Bir-
mingham announcers) have aroused
enormous popularity, and are to be con-
tinued at quite frequent intervals.

A One -Man Show
For some time after the transfer of the

other announcer, Mr. Jack Cowper, to
London, in February, Mr. Tredinnick
carried on alone, but Mr. T. A. G. Lidell
has now taken up the position vacated by
Mr. Cowper. Mr. Lidell graduated at Oxford
in 1930, has studied music, and has been
on the stage.

Mr. Charles Brewer continues to produce
his bright and breezy shows (for which he
often writes many of the lyrics and much of
the music,- as well as doing the producing).
His series of -" Nine -thirty  Novelties "
come to an end, for the time being, on
April 11th, and on April 25th, he is offering
listeners a programme of rather a new type
called " The Bogey Fore,some."

Then he is going up to London to pro-
duce " Little Miss Make -Believe," which
was one of his most successful shows. This
will be broadcast on May 3rd and 4th,
RegiOnally - and 'Nationally, . with Clapham
and Dwyer in the cast. This is the second

 time Mr. Brewer has been invited by Head-
quarters to produce a show there.

By the way,' with typical fastidiousness,
the B.B.C.' has sent a note to the news-
papers pointing out " as slight mistakes
have occurred that Mr. Brewer's correct
title is Principal Assistant and Producer.
So now we know.

The " Nine -thirty Novelty."
The versatile Percy Edgar, Midland

Regional Director, will be one of the cast in
the Nine -thirty Novelty " on April 11th.
The enunciation has been' the weakest
point in most of the " Novelties." (This
does not refer, of course, to Mr. Edgar,
who has one of the clearest and most pleas-
ing of voices, but to the chorus singing).

Mr. Edgar plays another broadcast role
on April 23rd, when he will be down at
Stratford -on -Avon giving a running com-
mentary On the scene preliminary to the
opening of the Shakespeare Memorial
Theatre by the Prince- of Wales, whose
speech will also be broadcast. This outside
relay is of National importance, but there is
also a -tendency in Regional programnies to ,

send the microphones out ,hito the towns
and eountrY more than formerly.

The Midland Regional programme does
not include nearly so much outside broad-
casting as the North Regional programme,
but it is certainly on the increase. This
raises the question of whether there is
more good -class outside material (such as
orchestras, concert parties, and theatre
relays) in the North of England than in the
Midlands.

Or is it simply the result of a difference
of outlook between the B.B.C. staff in
Birmingham and their colleagues in Man-
chester, the Northerners attaching first
importance to reflecting outside activities
in 'the radio programmes, and the Bir-
mingham officials giving greater importance
to studio productions ?

In its Midland " Towns " series of pro-
grammes the Midland Region has; of course,
reflected external talent in a way that the
North has never attempted. On April
30th, Wolverhampton is the subject of one
of these broadcasts.

The B.B.0 has foreseen that when the
alterations to the premises at Birmingham
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in " P.W." that .a film company had ap-
proached the B.B.C. with a vievC, to making
a " talkie " behind the scenes at the Mid-
land Regional station. The company was
British Movietone News, and the B.B.C.
agreed to the distribution of such a film in
the Midlands only.

The film company came to the conclusion
that it would.not be economical to take the
film unless it could be shown more widely.
The B.B.C. has now suggested that it shall
be taken at the London headquarters and.
have agreed to it being distributed nation-
ally, and at the moment of writing arrange-
ments for the taking of the film are in hand.

The B.B.C. Film.
It is surprising that this sort of thing

has not been done before, but probably.?
the B.B.C. has been waiting until
its new premises in London and else-
where were occupied before it thought of
showing itself to any great extent on the
screen. There would, for instance, be little
point in taking a film (except as an historical
record) at Daventry, seeing that such
changes are to be made there. When the
seventeen aerials of the Empire short-
wave station have been erected, the site of
the old 5 X X will be strangely trans-
formed.

The 13.13.C.'s mobile transmitter has been
steadily testing the proposed site for 5 X X
and 5 G B at Droitwich, and in the mean-
time the two short-wave transmitters in-
tended for erection at Daventry are being
built by the Standard Telephones and
Cables Company in London.

INSTRUMENTS OF THE PAST IN MODERN BROADCAST

A scene recently in the Vienna studio during a 200th birthday celebration concert of Joseph Haydn,
Austria's great composer. Both the piano and string instrument were actually the property of the

great musician himself.

get properly under way there might be some
dislocation of studio activities, and arrange-
ments haVe therefore been made for the use
temporarily of an outside studio  in Bir-
mingham. This studio was offered to the
B.B.C. by Messrs. William Bayliss, Ltd.,
who had recently constructed it for their
own purposes. It measures 100 ft. by 21 ft.,
and 15 ft. high, and will be used for musical
programmes.

I mentioned in my last Midland -Notes

Both on account of the transfer of 5 X X
and 5 G B nearer 'Birmingham, and on
account of the higher power which they are
to have, the signal strength of these two
stations in the, Midlands area will be greater
than at present.

But what is more important is that when
5 X X has 100 kilowatts power it -will

really and truly be a " National trans-
mitter, capable of giving a service from
Land's End to John o' Groats.
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ACHARMING friend of mine, who, apart
from being a Serbian with long
listening experience in Yugo-Slavia,

has the advantage, possessed by few mere
listeners, of knowing all about the other
side of the Yugo -slay microphones, has very
kindly told me all about radio in her beauti-
ful country and has let me have some inter-
esting photographs as well.

An Unspoilt Country.
" Few Britishers know Yugo-Slavia," she

said. " It has not yet become a tourist
country for western Europeans,- although
Germans and Czechs and Hungarians flock
to enjoy the Dalmatian sunshine every.
year.

So does;Bernard Shaw from time to time,
but the mass of the tourists stay in France
or go farther off to Greece : and I am glad
thi is' so, for tourists spoil even the most
unspoilt country. I am sorry, too, because

HAVE YOU HEARD HER ?

She is Miss Selena Bilbija who announces the
" Radio -Belgrade " programmes on 430'4 metres.

my country is hospitable and would be glad
to welcome inhabitants of that cold and
dreary island to sunny Adriatic coasts..

" Our population is made up of Serbs, of
orthodox faith ; of Croatians, mostly Roman
Catholic ; of Slovenes, all Roman Catholic.
In Bosnia the Serbs are mostly Moham-
medans-the long Turkish invasion, which
lasted until .fifty or sixty years ago, is the
cause of this.

Peasants Predominate.
"I am telling you all this, as otherwise

you will never be able to understand our
broadcasting service. And. then there is
another important point-we are still con
Sidered one of the most important corn
countries of Europe ; most of our people
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OTHER
LK °WITH A
LIGO-SLAVINNI
LISTENER

By A SPECIAL CORRESPONDENT.
Situated on the shores of the sunny Adriatic, with
mingled peoples and diverse religions, Yugo-Slavia
is a singularly fascinating country. And you will
thoroughly enjoy this interview with a Yugo-Slavian

lady who -is a keen radio listener.

live on the produce of the land, they are
peasants. In Southern Serbia there are
still many people who are unable to read
or write ; on the other hand, we are a very
musical people.

" You will understand now that it is im-
possible that broadcasting be as important
as in other countries. In Slovenia the Roman
Catholic organisations own and operate the
broadcasting service. A priest is the station
director, another priest the musical director.

" Our Roman Catholic priests are first of
all Slovenes, and then Yugo -slays, and then
Roman Catholics.

The First Balkan Broadcaster.
" In Croatia there is another broadcasting

station. It was the very first broadcaster
in the Balkans. It was opened in 1926.

" Enthusiastic amateurs were responsible
for this. In Belgrade, the capital, a French
company had .a station, then the Post Office
took over, and at last the London Marconi
Company built a transmitter, and since
then Belgrade has had regular broadcasting.

" It is typical of the political situation
that a foreigner was,- chosen- managing.
director at Belgrade, and most of the capital
is foreign, too, as far' as I know..

" We listeners only number a little over
30,000 in the whole of the country. And the
number only increases by hundreds and not
by hundreds of thousands, like in Britain.

We have to pay 300 dinars a year
for our licence, but the postman comes and
collects every month, so that we pay on -the
instalment system.. similar to listeners in
Germany and the other countries near us.

" You will be unable to 'grasp that the
only people who ever listen -in are the people
in the towns ; and only a very small per-
centage of the total number of inhabitants
live in our towns.

Little Time for Listening.
" In Slovenia things are different. The

village priest has a receiver, and one or
other of the well-to-do peasants may buy
a receiver. But in Croatia, by the time the
man is back off the fields he either goes to
bed or sits out in front of the door and does
some gossiping, or goes to the ' pub.'

" People often compare 'us with Russia.
Especially the conditions in Southern Serbia.
Apart from the. fact that we are not, and I
think will never be, Bolsheviks, there is one
thing against listening there-absence of
the sun. We live outdoors, in the open all
day long. And if we want music we play it
ourselves.

" In Russia, with the long winter and the
general organisation of Bolshevism, it is
quite possible to gather the peasants to-
gether in halls and make them listen. But
we are a free people and our peasant is an
upstanding man on his own ground, and not

-a cultivator of other people's land,. So you
can't force him to do a thing he does not
incline to.

A Privilege of the Few.
" Broadcasting could greatly help our

peasants, could give them an interest in
many other things besides the cultivation
of the ground, but it will take a long time
till they will spend money on a set.

"Then there is another thing which will
keep broadcasting
in Yugo-Slavia a
privilege of the feW
for a long time yet
-our Post Office
collects the licence
money, the com-
panies get a part
(far too little) for
their expenses, and
that is all.

"The Post
officials, and the
State as a whole,
is not awake to the
importance of
broadcasting as yet;
or, at least, it seems
so, for otherwise the
government would
have helped to build
a high -power
station so that our
peasants would be
able to listen -in on
a crystal set. In
Poland every person
can hear Warsaw
on a crystal set.

" As long as we
have to buy valve sets, except in the towns,
I am afraid the number of our listeners will
remain limited. But, in spite of all this,
we have good programmes.

" And we regularly interchange with
Vienna and Prague for the big symphony
concerts and opera performances. Our own
opera -house performances from Belgrade,
Zagreb and Ljubljana are regularly relayed.

" And now I hope I have given you an
idea of our country, its three broadcasting
stations, all belonging to separate companies
and the small band of enthusiastic listeners."

PICTURESQUE!

In contrast with the smart
young thing seen in the
background note the pic-
turesque garments of this
Croatian peasant woman.
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MIRROR OF THE B.B.C. By O.H.M.

1 THE B.B.C. AND CANADA
PUBLICITY FOR B.B.C. OFFICIALS-" THE RUNGS OF THE

LADDER," Etc.

MAJOR GLADSTONE MURRAY, who
manages so successfully to obscure
his name and activities on this side

of the Atlantic, finds himself now in the
full glare of Anierican publicity. He has
gone to Ottawa to give evidence before the
Parliamentary Committee there on the
subject of the- future organisation of broad-
casting in, the Dominion.

If cabled accounts are accurate, this
B.B.C. Canadian has found himself in the
centre of a violent controversy in which he
has given at least as hard knocks as he has
received. A correspondent in Ottawa tells
me that Major Murray created a profound
impression. One Canadian Cabinet Minister
is reported to have said, " this fellow may
change the trend of radio' thought of
the North American Continent."

Publicity for B.B.C. Officials.
It seems to me that the time has come

for the B.B.C. to reconsider its policy about
personal publicity for its officials. There is,
I understand, a rigid rule against personal
publicity for regular members of the staff.
the only exceptions at present made being
those directly associated with dramatic
production.

I feel that restrictions of this kind are
not only silly in themselves, but also unfair
to other members of the staff. Broadcasting
is a monopoly in this country, and most
people agree that this is right. But one of
the consequences of monopoly is that mem-
bers of the staff have no alternative em-
ployer in the same line of business.

This being so, surely they should have
the benefit of restrained and dignified
publicity of a personal kind if only to
develop for them a little general goodwill.

" The Rungs of the Ladder."
Famou.O men, among them Lord Beaver -

brook, Lord Ashfield, Mr. C. B. Cochran
Mr. J. H. Thomas, the Poet Laureate, and
Mr. W. H. Davies, will describe some of
their early adventures and experiences in
LI11111111111111111111111111111111111111111111111111111111111111111111111111111-

"A SET YOU CAN GET THE WORLD9N."
= The Editor, POPULAR WIRELESS.

Dear Sir,-Lnot iced in "-P.W.'"that you
E. said move the moderator coil about a little.
= I did, but that was of no use, so I took it

off from where it was the short-wave
= coil and placed it beside the dual range

E--

coil, 11 inches from it and 3 inch up from
the baseboard. That did the trick, and
now I get any amount of stations, 35 up
to now-Lisbon, a German station, Rome,
Writtle, Moscow, air -stations, all on loud-
speaker on the short wave. Six on the long -
and 23 on the medium.

It is now 11.45 p.m. and I have just
Picked up Danvill, New York, playing
records. W J V and W G Y on the loud-
speaker (which is a Rees -Mace Cone, made
for a 7 -valve set). It is still coming
through O.K., and I am quite excited
about it, and so is the wife. It is 158 on
the dial.

I am more than proud of the set, for -I
can say to friends, "There is a set you can
get the world on." Again I thank you
for such a wonderful set, and the best of
luck to " P.W."

I remain,
Yours truly,

7, Canning Place Mews, Kensington. -
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a new series of talks which starts at the
end of April, under the title of " The
Rungs of the Ladder."

The talks will be given on Monday even-
ings. A new Wednesday feature arranged
by the " Talks Department " is a further
experiment in broadcast dialogue called
" Encounters," which is to follow the lines
of the recent " Conversations in the
Train."

"A Topical After -dinner Show" is the
sub -title of a Rex Evans' programme called

HI, THERE! GET OFF MY CORN !

Even scarecrows have taken to radio now !
This one was fitted with a loudspeaker, to which
the farmer connected his set, in the hope that the
constant noises would scare the birds. But, as a
matter of fact, they seemed positively to like it

" Merry-go-round," to be produced by
C. Dennis Freeman on April 12th. Elsie
Randulph, who appeared with Jack
Buchanan in the Hippodrome piece "Stand
Up and Sing," Jean Melville, and Billy
Thorburn are in the east.

I have already given details of the
arrangements to broadcast the speech of
the Prince of Wales when he performs the
opening ceremony of the new "Shakespeare
Memorial Theatre at Stratford -on -Avon on
Saturday, April 23rd, and also of the run-
ning commentary by Mr. Percy Edgar
describing the scene for -listener on the
Continent and Anierica, as well as the
British Isles.

From Stratford -on -Avon.
On the same. day, which is St. George's

Day, Shakespeare's " Henry 5th " will be,
broadcast from National transmitters, as
it has been arranged by Peter Cresswell,
who will also act as producer. On Sunday,
April 24th, National listeners will again be
linked with Stratford -on -Avon for the relay
of the Matinee Concert which the City of
Birmingham Orchestra is giving under the
conductorship of Leslie Howard. Frank
Mullings, the well-known tenor, is to be the
solo artist.

The oldest piece of music ever sent into
the ether-"A HyMn to Apollo " which was
composed nearly three centaries before the
birth of Christ, is to be included in " Carae-
tacus;" which, as I have already stated, is
to be produced by Peter Cresswell in May.

The hymn is to be used as a theme for
the Chorus of Priests in the play. lts
existence was unknown for many centuries
until 1893, when it Was found during
excavations at IX by a French archa4
logist who unearthed a slab of marble such
as was used for recording works- of art in
the days of ancient Greece, and upon which
the musical symbols were inscribed.

Coming Events.
I promised in a recent note to give

readers some brief details from time to
time of forthcoming programmes for
National and Regional listeners. Here are
a few for the first weeks of May :

Sunday, May 1st-Violin Recital by
Temianka ;  Orchestral Concert, conducted
by Leslie Heward (Regional).

(Contimted on page 173.)

THE LISTENER'S NOTEBOOK
A rapid review of some of the recent radio programmes.

ALTHOUGH-as foreshadowed in these
notes some weeks agii-it was in-
evitable that the talks on the

theatre should continue, the B.B.C. was
clearly taken by surprise when lovers of
the stage replied with no uncertain voice
that they did want such fare over the ether.
Now Mr. Agate has to prepare for May, and
it is to be hoped that be will have got rid
of that troublesome cough by then.

Philip Ridgeway's return with his parade
was marked by his usual bewildering bustle,
and really, a little more attention should be
given to the way the chairman and some of
his party rush the patter. Mr. Ridgeway is a
live wire in, this branch of entertainment,

and so one can rest assured the hint will
be considered.

Some of the singers may soon be well-
known, and one turn that must have been
favourably received was - the singing of
" As in a Looking Glass," accompanied by
the human trombone.

* *

I listened the -other night to the Chil-
dren's Hour. It came from the North
Regional Station. What curious children
they must be in the North"! And yet one
wonders if they really are pleased with
what they get.

* *

It was doubtless intended that - The
Gypsy Baron " should be the big musical

(Continued on page 172.)
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READERS who are unable or do not desire
to build a modern all -in set such as
the " Cosmic will find this little one-

valver plus an ordinary outfit for medium
and long waves an attractive alternative.

Through the medium of replies to the
_queries that. I sometimes ask in " Short-

Wave Notes," I make the acquaintance of
many of " " more enthusiastic
short-waNe listeners. From the response
to any particular query or remark I can
judge fairly well the amount of interest that
is taken in the particular subject I refer to :
and that is the main reason for the
existence of this single -valve short-wave
set.

It is made not only for the newcomer to
short-wave work (for whom it is eminently
suitable) but also for the enthusiast that
cannot content himself with one set, how-
ever well it works, and must always be
trying out something new.

Good Reasons for a " One."
As I write this I can almost hear the

sound of raised eyebrows at the idea of
using " a mere one for any purpose. But
don't be misled-there are several very

* .......... *
In response to numerous requests,

1 W. L. S., one of " P.W.'s " short-
+ wave experts, has designed a real
+ " Hot Stuff " one-valver with a
+ world-wide range. And in this

and following pages you will find
full constructional details for
building this remarkably inex-
pensive and efficient little receiver.

*

good reasons for using a " mere one " for
short-wave work.

Three Important " Tests." -

Let me enumerate them very briefly
before we begin talking real business. First
of all, many readers do not feel inclined to
play about with their broadcast receiver in
such a way as to receive short waves on it.
The family is always liable to want a
particular item from the local station just as
you are listening to the lions rearing in
Nairobi. If, therefore, you must build a
separate set for short-wave work, you will
want it to be cheap, simple and efficient.

This little set passes those three tests
without any trouble.

Secondly, although the louder short-wave
stations can be put on the loudspeaker with
a " two " or a " three," it is the weaker
ones that are the more interesting, and
these necessitate headphones. If you arc
going to use headphones, you can do it on a
" single " and still hear everything that is
worth hearing.

Avoiding Background Noise.
Thirdly, the trouble about the distant

short -wavers is not so much that they are
really weak as that they are weak compared
with the background noises. That being
the case, you are not going to be any better
off if you use lots of amplification.

In fact, the single-valver scores over all
others in that particular respect-the back-
ground is as low as it can be made. This
background can always be clearly heard ; so
it follows that any signal strong enough to
come through the background will also be
clearly heard.

If it isn't strong enough to cut through
it, well-you wouldn't hear it on the most

(Continued on next page.)
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VERY FEW PARTS

1 Panel, 7 ins. x 7 ins. (Permeol, Becol,
Peto-Scott, Ready Radio).

1 Baseboard, 7 ins. x 9 ins., and sheet
of copper foil the same size.

1 Cabinet to fit (Pickett, Cameo, Peto-
Scott, Ready Radio, Osborn, Morco,
Gilbert).

1 Slow-motion condenser, .0001 or
00013 mfd. (Ormond, Polar, J.B.,

Cyldon).
1 Reaction condenser, -0001 mfd.

(Ready Radio, Telsen, Lotus, Cyldon,
Wavemaster, Graham Farish, Igranic,
Polar, J.B., Ormond).

1 L.T. push-pull switch (Ready Radio,
Telsen, Wearite, Goltone, Bulgin,
Colvern, Peto-Scott, Igranic).

1 H.F. choke suitable for short waves
(Leweos No. 11, R.I., Wearite, Polar,
Ready Radio, Telsen Binocular,
Tunewell).

1 Valveholder (Telsen, Lotus, Wearite,
Bulgin, Clix, Igranic, Graham Farish,
W.B., Magnum).

ARE REQUIRED FOR THIS WONDER SHORT -WAVER
PERFECTLY

STRAIGHTFORWARD

.0001-mfd. fixed condenser (Dubilier
type 610, T.C.C., Ferranti, Formo,
Telsen, Goltone, Sovereign, Lissen,
Graham Farish, Igranic, Watmel).

1 2- or 3-meg. grid leak and holder
(Lissen, Dubilier, Telsen, Ready Radio,
Ferranti, Sovereign, Graham Farlsh,
Loewe, Watmel).

3 Skeleton coil formers and one base
(Goltone).

1 .0001 max. compression condenser
(Formodenser, Goltone, Sovereign,
Lewoos, Telsen, Graham Farish).

1 Terminal strip, 7 ins. > 2 ins.
7 Terminals (Belling Lee, Bulgin,

Igranic, Eeiex, Clix).

ACCESSORIES.
VALVE.-H.L. Type (Mazda, Marconi,

Osram, Cossor, Eta, Six -Sixty, Mul-
ford 2DX, Tungsram, Dario).

BATTERIES.-H.T. 60 -volt ordinary
capacity ( Lissen,Pertrix, Drydex, Ever -
Ready, Magnet).

ACCUMULATOR. -2 -volt (Lassen, Exide,
Ever - Ready, Pertrlx, Ediswan,
G.E.C.).

PHONES.-Ericsson, etc.
511111111111111111111111111111111111111111111111111111111111I111111111111111111111111111111111111111111111111111
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THE "W.L.S."
SHORT-WAVE ONE
(Continued from previous page.)

expensive set on the market, unless the set
were equipped with an automatic gadget
that stopped all commercial stations, trolley
buses, vacuum cleaners and generators at
a touch of the
knob !

In case I might be
accused of contra-
dicting myself, let
me say that a set
like the " S.G.4 " is
intended .for receiv-
ing the better of the
short-wave stations
reliably on the
speaker, while a
" single " like this
is more of a set for
the DX man, who
wants to hear all
those funny stations
that are so difficult
to pick up, but so
exciting when you
have got them.

Efficient Detector.
The last reason

for the existence of
this set is rather
more obscure. If
you confine yourself
to a detector valve
only, you have just.
got to make it reason-
ably efficient to do
much with it. If you
pile on the note-
mnags. you will be
getting beautiful
signals, but your
detector efficiency
may become worse
and worse without
your knowing it.
With many two -
valve short -wavers,
if one were to re-
move the L.F. side
one wouldn't have
anything left at
all !

As proof of that
I may say that
several friends _ and
chance acquaint-
ances who have
heard my "one
have admitted that
I am getting louder
signals than they do
on two !

Specification.
So now we will

start 1 The specifica-
titan is as  folloWs
Circuit, straight
"throttle -con-
trolled" variety;
coils, home - made,
simple but good;
layout, compact but
not cramped ; general
construction, ordin-

WIRED

ary panel and baseboard, but with copper
foil underneath the latter; -and all " earth"
connections taken straight through to it.
Aerial coupling, capacity method, using a
" Formodenser." Tuning by .0001 variable,
and reaction by the usual small reaction
condenser.

A glance at the photographs will show
you that the set is not at all unconventional.
All the important leads are very short --note
the grid leads and those from the coil to

IN THIRTY MINUTES

BASEBOARD
94X 7 !COVERED
Wimi COPPER
FOIL ON
UNDERSIDE.

;--1"
-000/ MAO.

414x..

O75 FOIL
UNDERis

BRSEBORRO

11 flit
'PHONES. PiSivis H. 77* H.T.- L.T.* L.77- .4ER/Az.

EARTH.

The wiring of The "W.L.S " Short -Wave One offers no difficulties even to the
novice. The whole job, right from start to finish, need not occupy more
than half -an -hour at the very outside. Follow this diagram carefully, and

you will be sure of success.

the condenser that tunes it. I have used a
full-size panel in case the set is to be housed
in a cabinet, but the two condensers might
very well be mounted on small metal
brackets, thereby economising yet further
and giving the set that real " experimental "
appearance.

Let me add, before going further, that if
you have such a thing as a..low-frequency
amplifier about the place, you automatically ,

become the possessor of a loudspeaker
receiver for the short waves. I often plug
this little set into my radio -gramophone and
shake the walls to tines from Schenectady
and Pittsburg.

Some Points that Count.

I can hear readers saying to theaselves :
" He always preaches about making the
detector circuit efficient ; but how does one
go about it ? A sensible query; too. Well,
here are some hints. First, take another
look at the leads from the coil to its tuning
condenser. Note, not only the shortness,
but the directness. The condenser really is
directly across the coil, and the tuned
circuit is a compact affairs It does not
include half the wiring in the set and the
L.T. switch, like some I have Met !

Next, the coil itself, It is wound on a,
skeleton former, and the actual amount of
insulating material in -the field of the coil
is pretty small. Likewise, there is not Much

-metal about the place, except the end of
the tuning condenser, which is far enough
away to be harmlA's.

The grid condenser and leak, too, are
taken " en route " from the grid terminal
to the top of the coil. And all leads that
have to go to earth do so quickly, through
the medium of a 4 B.A. brass bolt. The
copper foil underneath the baseboard is
earth, so far as a short-wave set is eon- i

cerned, and it matters very little whether
you connect an external earth or not. Very
often you will be better off without it:
For this reason no earth terminal has been
provided, but L.T.-1- may be earthed if
dekied.,

How the Aerial is Coupled.
The two windings on the coil -former are

the grid coil and the reaction coil. The
aerial is capacity -coupled in this case
because this method usually gives stronger
signals, and we want the strongest possible
signals this time. In a multi-valver I cer-
tainly prefer inductive coupling, and loose at
that, because it is not signal strength but
quietness that one is after then. Capacity -
coupling is -a little bit liable to increase the
background noise if made too tight, but
here we have it variable and can alter it to
suit our own location..

I have been -carefully thinking over the
general arrangement of the set, and I cannot
find any possible source of trouble, even to
the inexperienced. The charm of a single-
valver is that there is nothing to go wrong,
or even .to cause little bothers. It can't
threshold howl-and if you don't know
what that means. I will not damp your
ardour by telling you ! Suffice it to say that
it is a trouble tied up with the L.F. side of
short -wavers. The detector valve is of the ,
" H.L." class.

If you wire the set up just like the original,
you will not find any trouble from hand-
capacityeffects, which were- -delightfully
conspicuous by their absence ! Please note
that the " earth " foil is connected to L.T.

(Continued ors net page.)
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SHORT-WAVE ONE
THE " W.L.S."

(Continued from previous page.)

positive, which is also connected to H.T.
negative. The switch is in the L.T. - lead.

Now we must talk about the coils for a
little. The six -pin formers used are very
efficient for the job, and the, business of
winding is really absurdly simple. Two

A SEVEN BY SEVEN PANEL
/I

2Y2 /1---i

3"

-4111

PEacrichv
CONDI?

ruNiNG,
CONDENSER] a*----3IL-0-

0
/*"

TSW4TCH

PRAIEL. L n your
925-31

The panel is quite a -small affair, and there are only three controls. Most panel
components are arranged nowadays for one -hole fixing, so it should only be
necessary to drill the ebonite at the places marked. All the measurements

are clearly indicated.

coils are wound on each former. The lower,
and the larger of the two, is the grid coil.
This begins on Pin No, 1.

Having attached your wire to this pin, you
will need to cut a small notch at a point
about 1 in. up the nearest" rib " to the pin.
This is just to hold the first turn and prevent
the whole winding from slipping down the
former.
- Take your wire up into this notch (which

may be just a shallow hack -saw cut) and
go off round the former in a clockwise direc-
tion, looking down on it from the top. If
you are making the_ 40-ffietre coil, you will
continue for nine turns (wound without
spacing), make another notch, and lead the
end of your wire down to pin No. 2.

The " Earthy " Ends of Windings.
This is, of course, the "earthy " end of the

grid coil, so that the reaction coil, wound in
the same direction, must begin at its
" earthy " end as well.

Attach your ,wire to pin No. 5, crawl up
through the nearest hole until you reach a
point i in. above the top of the grid winding.
Cut your notch there, lead the wire into it,
and continue just as before. For the coil
we 'were- dealing with you will need five
turns, after which you cut your final notch
and return the wire to pin -No. 6. Pins 3 and

4 -are left blank in the case of these parti-
cular coils. -

All your coils are made in the same
manner, with in. between the insides of
the grid and reaction toils every time.
" Close coupling and few turns "is the motto
with these coils, and it is -a very good motto
where short waves are concerned.

You will probably want to cover all wave- -

lengths- from about 18 metres to 100 metres.
Three coils should do this for you. " A "
(18-30 metres) has three turns grid winding
and three turns reaction. " B " (29-60

metres) is, the one we,
have just talked
about -9 grid and 5
reaction.

" C " should cover
roughly 55 to 100
metres, and the best
size for that will be
15 turns grid, wind-
ing and 8 reaction.
These figures will
apply to 26 D.S.C.
wire, but it is not
vitally important
that you should use
that size. In any
case there will be
small variations in
your wiring -p er
haps in your variable
condenser-and
certainly in the
c oils themselves,
that make it imposs-
ible for me to give-

you an accurate cali-
bration for your set.

Seven Metres.
You will therefore

have to find out for
yourself where you
are in wavelength
with the help of the
rough guide I have
just given you.

ALL READY FOR

You may wind coils of all shapes and
sizes, .even up on the broadcast waves,
for which you will require about 60 turns
grid and 25 reaction.

If you want to receive 7 -metre broadcast-
ing (when it happens !) 1 turns grid and 2
turns reaction will -do for you. This parti-
cular set works perfectly well there, and I
have received signals on it on 7 metres.
(Perhaps I had better add here that they
emanated from a wave -meter on the other
side of the room !)

So you will see that, in the language of
the " talkies," it is an " all-purpose, all -
pocket, all -people's set."

Use of Aerial Coupling Condenser.
One tip here may not be amiss. If you

find, having made coils to my specification,
that your wavelength ranges are wrong,
you can alter them quite considerably by
resetting your aerial coupling condenser.
Generally speaking, this will need to be
nearly all out. If you screw it inwards your
wavelength will naturally go up.

You can only find your wavelengths by
listening -to everything you hear until you
identify it. Then one of " P.W.'s " or
" M.W.'s " many lists of short-wave stations
will help you to find where you are in wave-
length.

On the 40 -metre coil you should receive
two groups of stations. One of them occupies
the band between 31 and 33 metres, and
includes the G.E.C. station W 2 X AF at
Scheneetady, N.Y., as well as Sydney,
Zeesen, and others.

The other " band " is between 47 and 51
metres, and includes some half -dozen Ameri-
cans, Nairobi,- Moscow, the Vatican City,
and Chi-Hoa, Indo-China.

In between these two groups is the
40-42-thetre amateur wave -band, occupied
by innumerable amateurs of --all countries,
using both telephony and C.W.

But half of the fun of short waves con-
sists of finding out things for- yourself, so
I will not spoil your pleasure by telling you
everything.

REACHING OUT

When you have finished the set it should closely resemble the original model, which is illustrated above. -This photograph.will also give you a good idea how the wiring is spaced out, a most important point in ashort-wave receiver.
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FROM THE TECHNICAL EDITOR'S NOTE BOOK.

Tested w-1
Found--

AN INEXPENSIVE " M.C."
ISHOULD think we have arrived at the

very rock -bottom of values in loud-
speakers as a result of a coincidence in

abnormal low price levels of Taw Materials
and improvements in manufacturing- tech-
nique. Anyway, I caamot visualise any
fulther-price reductions, without Sitcrificing'
quality, for a_ very long while to come.

THE NEW W.B.

This is the P.M.4 W.B. Permanent -Magnet Moving -
Coil Loudspeaker.

A good example of modern loudspeaker
value is seen in the new W.B. Permanent -

Magnet Moving -Coil Loudspeaker, which
sells, in chassis form and complete with, an
output transformer, for 42s. One used to
"pay that for a pair of headphones not
so very long ago !

But, you may well ask, are those low-
prieed speaker's really moving -coil speakers,
or do they carry such a description merely
by courtesy ?
t Well, they really are moving -coil loud-
speakers, but you must not get the idea
that " moving -coil " implies a standardised
performance. It denSn't. There are as
many " quality " differences in moving - coil
speakers as in any other type-more so if
anyCting.

And none of these, inexpensive
m/c's. (under £3, say) is equal
to the :bigger and more expensive
ones. But they are good= -very
good indeed, and definitely are
worth buying. -

To revert to the W.B. P.M 4,
this is -an honest proposition
arid does give good results,
results. Which will. I anticipate.

cause it considerable popularity. It is
sensitive and can be. used with advantage
on almost any kind of set. But endeavour
to hear it yourself in coMparison with other
speakers in the sane' price class.

PLEASE NOTE =

Manufacturers and traders are invited -1-=
- to submit radio_apparatus of any kind
 for review purpnses. All examinations

and tests are carried out in the " P.W."-
 Technical Department With the strictest

of impartiality, under the personal
 supervision of the Technical Editor..
- We should like to point -out that we

prefer to receive produciion samples
E picked -from stock and that we cannot, IL:

in any circumstances, undertalie to =E:

return them, as it is cur -practice
thoroughly to dissect much of the 1=-:

gear in the -course of our investigations !
2And readers should, note that the

 subsequent reports appearing on this
 page are intended as guides to buyers
 and are, therefore, framed up in a readily._
 readable manner, free from teehnicalitial
= unnecessary for that immediate purpose.

A SUPER ADAPTOR.
The " Eelex " Short-wave Adaptor

operates on the super -heterodyne principle
and is one of the simplest devices of this_
kind that is available in commercial form.

It is designed to cover a 16-60 metre
wave -range and to ' super " at a wave-
length of 1,100 metres. There is only the
one tuning dial and the reaction adjustment
remains practically constant over the whole
band.

There are no com-
plications in applying
the unit to practically
any set, for the exist-
ing batteries can be
used. And I should
mention that only
recently the unit has
been considerably im-
proved.

It costs £3 for the
battery -model, and
£3: 5s. for the A.C.
model. On test we
found it to handle
very pleasingly. The
controls are flexible
and searching is

ALL THE
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simpler than with the average adaptor
of ordinary design.

- .

COILS FOR THE " COSMIC.",
The two coils ,which were .especially

designed for our now -famous " Cosmic
set, have proved so satisfactory that they
are 'to be adopted as standard " P.W."
components.- Thus they will be used

FOR SHORT WAVES

The Eelex Short -Wave Adaptor.

separately or together in various future
sets as well as in " Cosmic" construc-
tions.

. The dual -wave coil, which covers medium
and leng-Wave stations can, of course, be
employed in any ordinary receiver, while
the short-wave " Cosmic " coil is also
" universal its application.

So' traders should note that both coils
will no doubt remain current well into the

-next -" season." They may even run into
1933, .for we are not contemplating any
new -coil designs. (The same applies to the

Moderator " Coil)
-That the -industry has already recognised

the merits of these " P.W." ." Cosmic "
coils is obvious fron the number'of .reput-
able- manufacturers who are making them.

Among the first- to go into' production
were MessrS. Ready Radio, Ltd., and
their coils form the subject of the illustra-
tion on thus page. _

They are made in exact accordance
with the official " P.W." specification, and
are rohnstly and Cleanly finished._ Readers
can- embody them in their sets with every
confidence that they will get full " Cosmic "
results so long as all the other gear and
connections, etc., are' of an equal- standard.

The price of the Dual Range type is
6/6 while the short-wave lists at 4/6 ; only
11s. for complete three -band tuning.

WORLD ON ONE DIAL !

The ReadiRad Short -Wave and Dual -Range " Cosmic " coils.
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THE

E LOW CONSUMPTION
HIGH EFFICIENCY PENTODES

Mazda Valves are 100% British made and designed
by British engineers.

The amazing

THE "1
BRITISH

*FOR THE MAN WHO
USES BATTERIES

PEN 220
Here is the solution to the output stage problem in
battery operated receivers. The Mazda Pen -220 gives
an astonishingly high undistorted output for an anode
current of only 5 mia. If is the ideal output valve for
portables.

PRICE 17/6

*FOR THE MAN WHO
HAS AN ELIMINATOR

PEN 220A
A valve which delivers a huge undistorted power
output for an anode current of not more than 18 Ha, the
Pen 220A needs only 150 volts on the anode and can
be made to give excellent results with 120 volts and a
current of only 12 mia. It is undoubtedly the valve for
the man who wants really magnificent volume for the
operation of large moving coil speakers.

PRICE 17/6

VALVES EDISWAN RADIO
The Edison Swan Eleciric Co. Ltd. 155 Charing Cross Rd., London,W.C.2

V.147
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.An explanation of the policies which guide the  compilers of " P.W." component lists.

WHY do you always list about six
makes of every component in your
components list ? " asked one of

my correspondents recently. And he went
on to suggest, what. is perfectly true, that -
there is a., _best " in. everything, and added
that he thought we could serve constructors
better if we listed only one make of each
part-the make we considered.superior to
all the others.

From some points of view it would be
very nice if we could do this. For example,
it would make it possible to provide lay-
out dimensions, -

But there are serious objections. In the
first place it must be remembered that
" P.W.", has an enormous circulation, the
lasgest of its kind in the world. And as
was revealed by those letters from
tisers which were published in " P.W."
few weeks ago, " P.W." also, and not sur-
prisingly, has the greatest home constructor
following.

Now what does this imply. ?' Obviously
that a " P.W." set design will inevitably
be copied by tens Of thousands of enthusiasts
and -that the components figuring in it will
meet with a very ;Considerable demand.

So we always endeavour to design our
receivers with as few specialised parts as.
possible in order that the risk of shortages
of supply are reduced to a minimum.

Of cOurse, it does happen now and then
that a manufacturer produces something
which so excellently fits in  With some
scheme we are deVeloping that we should
be doing our readers a serious disservice if
we too rigidly adhered to a policy of
" alternatives at any cost,"

The "Sold Out" Bogey.
In such a case we approach the manufac-

turer concerned beforehand in order to
obtain his assurances -that he would be able
to cope with really big business in his new
line.

Should he not he able to guarantee quick
deliveries on a large scale, then we regret-
fully have to turn our attention to some-
thing else.

I well remember that some two years ago
a firm placed a gadget on the market which
identically coincided with one of our cur-
rent requirementi. It Was 'in the nature
of a missing link in a receiver design that
would have been impossible without it. -

We invited the Managing Director of this
concern to a conference at which he
asserted he could meet any demand. And

I must say that the details which he_sup-
plied regarding his factory resources were
most impressive.

Keeping Down the Cost.
But it so eventuated that the particular

." P.W." set in question was a rather bigger
success than usual, and although the firm
manufacturing the component for which
there was no alternative make then avail-
able actually exceeded the output guaran-
teed, the demand easily beat his supply.
New machines were installed, but even
then it was only with difficulty that the
firm was able to cope with the business,
and complaint's from constructors to the
effect that they were unable to purchase
the article continued to reach us from all
over the country

That taught us a lesson we haven't for-
crotten, and ever since we have tried to

NOT A DIFFICULT TASK !

It is not a difficult matter to arrange the design of a set so that there is
latitude for components of different shapes and sizes. As a matter of fact, to
do so results in the incidental advantage that there is less tendency towards
an inefficient crowding-a fault encountered in many commercial designs.

increase rather than restrict our " Alter-
natives " in component lists.

Quite apart from the question of " easy -
availability," there is another aspect to
the subject, and that is the vitally important
one of costs.

Many constructors have numbers --of
components . in their possession, and the
more of these which can be used fora new
set the cheaper that new set is going to be.

Again, prices of components vary widely,
and it is our opinion that "P.«':" construc-
tors have sufficient discrimination to be able -

to cut their radio cloth to suit their purses.
There are, for instance, L.F. transformers

which catalogue at round about one pound,
whilst others list at only half (or less) that
figure. If we were always to specify the
" best," our sets would always be fairly
expensive instruments. Nevertheless many
of the less costly components are eiceltent
value for money, and as regular readers
will know, we frequently give advice as
to those items which they should spend
the most money 'on if they want the greatest
all-round value as judged on a cost -results
basis.

I must make it plain, too, that our
components lists are not haphazard selec-
tions from catalogues or mere complements
to our advertising pages. A- particular
make must reach an adequate standard of
efficiency and must be technically suitable
for the set for which it is specified before
it can be included in such a list.

Development and Production.
-Further, it is not our practice to build

around prominently advertised articles.
Our invariable probedure is as follows. A
circuit is carefully developed in the Re-
search Department, and when it has
reached' the " production " stage, and
not Until then, we survey the market for

suitable components.
It should also be

noted that we do
not turn out sets in
accordance with" a
predetermined
schedule ; when We
have something really
worth the attention
of constructors the
appropriate construc-
tional article appears
-not before. It
never has been the
policy of " P.W."
to issue practical
versions of text -book
circuits at dated in-
tervals.

Looking back a
month or two from
the time of writing,
I see we have given
you details of only
the "P.W." Eckersley
sets,- the " CoSmic
and the "P.W."
" Single Dial Super,"
and you must agree
that all these have
original features of
worth -while charac-
ters. As for the
future, all I can say
about that is "wait
and see," for pro-
phecy in radio is par-
ticularly dangerous I
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CAPT.
ECKERSLEY

Under the above title, week by week,
our Chief Radio Consultant comments,
upon radio queries submitted by " p.mr.-

readers.

Do Condensers Condense ?
B. P. (Tring).-" I do not understand why

a condenser should be so named. What'
does it condense ? "

If you hang up.a flat plate of conducting
metal and fill that plate with electrons.
you are said to make that plate negatively
charged.

Fig. A shows the plate. Now I have
taken, away a lot of electrons from a
Second insulated plate, which is said to be
then positively charged. I bring the two
plates near to one another, Fig. B.

Now (+) attracts (-) so all the electrons
in the first -mentioned negatively -charged
plate concentrate upon the surface of the
plate, attracted towards the positive plate.
So the bringing of the two plates near to

WHAT HAPPENS INSIDE IT ?
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This pictorial diagram illustrates the action of

a condenser when the plates are charged.

one another-one negative the other
positive-has condensed the charge upon
the surface of the plates.

The term condenser was invented in the
early days of electricity long beforewireVss
came. It has remained with us.

A condenser exists in a wireless set as a,
component of an oscillating circuit designed
to allow that circuit to oscillate at a fre
quency determined by the value of. the*
condenser, that is by the_ strain of the
charges pulling towards one another in the
surfaces of adjacent plates. -

The strain -value is varied according to,
the area of the plates which are actively
facing one another.

* . 5

Enamelled Wire for Aerials.
N. K. (Chatham).-" Why ,is it that

enamelled -covered wire is sometimes used
for aerials t Doesn't the covering: of
enamel stop the wireless waves from being
received ?

" I ask this question because I am putting
up a new aerial, and I have been told'that

it will pay me to buy the covered wire in
preference to ordinary bare copper."

Enaniel ? Does enamel conduct ? If
enamel does conduct. then the high -
frequency currents will be, set up in the
enamel and not the Wire-all H.F. currents
flow on the skin of a wire.

If enamel does not conduct, then the
enamel will not shield the wire-only
conducting materials shield. electric -forces.
If half and ,half, you get a beastly
high -resistance aerial. *

In fact, enamel (good enamel, that is, not
that lampblack stuff) does not conduct:, and
therefore does not shield. It, of -course, is
useful in protecting the wire from chemical
action due to the dirt- (and salt-) laden
air.

*

Earthing the Pick-up.
J. M. D. (Belfast).-" I have recently

constructed a, three -stage amplifier which
was very unstable. When, however, I
joined L.T. neg. to earth, it was reasonably
stable. Complete- stability was, however,
only achieved when one side of the pick-up
was earthed, but this short's the bias to, the
first valve. Can you make any suggestions?
Would an input_ transformer solve my
problem ?

I cannot expand my answer much, but
all I wanted to write .was " yes." May
leave it at that V Or -surely a condenser
would help, as indicated in the, sketch.

* *

The Height of An Aerial.
R. D. (Dundee).-" My aerial is 25 ft.

high:. If_ I increase the height to 50 ft.,
will I get double the volume ? "

This all - depends upon a number of
factors not_ given. For instance, if an
aerial and induetance coil had no wasteful
resistance, an aerial an inch high would' be
*as effective as 'one 1,000 ft. high. It is
radiation efficiency, which counts.

By doubling the height of a typical broad-
casting aerialthe radiation efficiency might
be increased- 20 per cent, and you might
notice an increase of volume thereby.
particularly with crystal sets. With

. .

' ONLY IN "P.W."
= can you read Capt. Eckerstey s

replies to listeners' own problem*.
= AND REMEMBER-

Captain Eckeraley's technical articles
appear only in

" POPULAR WIRELESS"
and "MODERN WIRELESS."
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Don't address your letters direct to Capt.'
Eckersley ; a selection of those received
by the Query Department in the ordinary

way will be answered by him.

- . - .

valve sets the same change might not be
noticed; -
A Serious Snag When Receiving Loud Music.

N. M. L. (Southend).-" In a receiver
incorporating two highly efficient small
power valves in push-pull in the last stage
I have struck a serious snag. When re-
ceiving loud sustained- passages the set,
apparently, goes into oscillation, and after
an interval of a few minutes the anodes of
the power valves appear to be * getting
almost red hot.

" If, when the apparent oscillation occurs
one of the power valves is removed the
receiver 'stops oscillating, and results are
quite good in every way. I should be
pleased to know the cause' of the trouble
and the best way of trying to cure this ? "

PUSH-PULL FOR STABILITY

Here .is the circuit which Capt. Eckersley draw
to illustrate his reply to N.M. L., a Southend
reader of " P.W." It shows' a detector trans-
former-coupled to two L.F. valves in push-pull,
with these in turn resistance -coupled to push-

pull output valves.

This is very difficult without a circuit
diagram or description. What are the twq
pre_ceding valves, what the power supply,
what the methool--transformers or resist-
ance capacity, ete., etc ?

In general, I say decouple, although
really push-pull should eliminate this
necessity.

But say, in general, the circuit is as
shown, then in the detector circuit insert
the decoupler as I have shown it. -If there
is no penultimate stage, then do the same,'
or if there is one try the decoupler in that
stage.

If using an eliminator be sure it is
powerful enough, or if a battery. be sure it
is of low internal resistance. You might
try reversing a transformer before you -try
decoupling.

Certainly, a push-pull system should not -
require decoupling,` but the detector is,. of
course, not push-pull.
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THERE are nine terminals on the terminal
strip, the connections for four of which
are obvious, namely, the aerial, earth

and loudspeaker. So we have five others
to consider.

First of all, let's assume you have an H.T.
mains unit that has no L.T. A.G. output.
The connections to H.T. - and the two
'positives are easy. Put the maximum, about
-150 volts or so, on plus 2 and take plus -1
to a variable tap or to about 80 to 100
volts.

Suitable Mains Units.
So long as the unit will give at least about

25 milliamps at the above voltages it is
O.K. For the filaments you must buy a
transformer, with a voltage output of 4.

An amperage output of -2 is required for
this set, but as one costing only a little.
more can be obtained which will give 3 or
4 amps. you may be tempted to buy one.
Certainly you never know when you may
want to go in for more valves on the mains,
but such a transformer is only suitable_ if it_
is a'very good one with excellent regulation.

By the "P.W:' Research Department.
Iasi week constructional details were given of this all -from-
the -mains receiver, and below you will find instructions for
connecting it up to the power supply, and also how to use it

on batteries if desired.

Otherwise the voltage across it may rise
too much when only taking 2 amperes.

Two flexible wires should be wired in
parallel to those that go into the mains unit
adaptor plug. and the two secondary ones
go to the L.T. terminals on the receiver.
Neglect the centre tap if there is one.

Cutting Out Hum.
When you come to use the receiver, set

the slider on the 30 -ohm potentiometer
about half -way and if you are troubled
with hum try moving it one- way or the
other. You may do
this while the set is
working if you are very
careful and employ a
wooden handled screw-
driver.

If your mains unit
has A.C. L.T. output
terminals, use these
instead of a special,
extra transformer,
connecting up in just
the same way. But

ON THE OTHER SIDE OF THE SCREEN

Here is the compact L.F. end. On the right of the second valve is the
output choke and condenser, and to the lett of it the L.F. transformer and

a by-pass condenser.

and use a separate transformer in the
manner already described.

If you do not already possess a mains
unit, then you simply buy one of the type
mentioned in the. list of accessories. This
is entirely suitable for the receiver, and
has the L.T. terminals on it.

It is a unit well worth purchasing as it
has an output around 50 milliamps and will
serve for much larger sets than this one,
and -you do not know what you may require-
in the future.

And now about using the set as battery

WHERE THE SIFTING IS DONE !

The aerial circuit is tuned by the first coil and condenser, the currents being
Passed on to the second coil and condenser by the resistance incorporated in

the coil unit.

,should you find on
adjusting the poten-
tiometer you cannot
*prove matters (al:
ways supposing th.ere
is a hum to get rid of) it
means that the centre
tap of the -secondary of
the filament winding
is already joined to

in the unit.
In such a case you

are unlucky, and must
either put -up with the
hum, get the makere
of the unit to alter it
so that the centre tap
is unconnected; or else
ignore the terminals

receiver. These are the alterations that
have to be made.

Modifying for Batteries.'
DiscOnnect the two leads that gri to the

ends of the potentioineter, and join theL.T.
battery across  the two L.T. terminals.
Join H.T. negative- to L.T. 'negative and
also the positive of a grid -bias battery.
Now disconneet the bottom of the two meg.
grid leak froth the 2-mfd..fiied condenser
and take it instead to the positive filament
terminals of the valve holder. -

Also disconnect the three leads- that go
to G.B.- -of the transformer frOm --that
terminal, but leave them joined together, -

and take the terminal instead to a suitable
negative tap on the grid -bias battery.
That's all.
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The Secret of the

RUMBA RHYTHM

Piano Accordion - Guitar -
rummers Rattles-youffeedthemall!

There is Southern glamour in the Rumba Rhythm of a tango tune. The
melody is built up with piano, accordion, guitars, rattles, and drummer's
effects. You will hear all the detail of the music if you use an improved
Lissen H.T. Battery in your receiver.

The noticeable truth of reproduction is due to the extra-
ordinary power output of a Lissen Battery-power so
pure that everybody ought to use it ; power so sustained
that over prolonged periods of time It remains steady,
noiseless, and abundant always.

THE SECRET OF THE TEST TUBES
There is a process used in the
Lissen Battery which not only
produces power of remarkable
purity, but which gives the
Battery very long life. So much
so, that a PRINTED LIFE
GUARANTEE is given with
every Improved Lissen B.T.
Battery sold. See this guarantee
on the side of the Battery when
you buy ---It means extra useful
battery life in yuur set.

LIMN LIMITED - WORPLE ROAD - ISLEWORTH - MIDDLESEX
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CHANGEABLE
weather nearly
always brings a

crop of atmospherics
in its train whether
or not thunderstorms
actually occur. At
such times the atmo-
sphere is- in a dis-
turbed state, accom-
panied often by large
and quite sudden
changes in the pres-
sure of the air. Elec-
trical discharges, some large, some small.
are continually taking place in such circum-
stances and these provide the crackles and
bangs which issue from our loudspeakers.

We must expect periods of varying length
during the spring and summer when atmo-
spherics are somewhat troublesome, but
expert long-distance men know a variety
of ways of dodging their effects. You will
generally find that interference, when
atmospherics are about, is at its worst on
the long waves ; and reception of the long -

wave stations may not be worth while.

Dodging Atmospherics.
Again, you may find that crackles are

louder and more frequent at the bottom
of the medium wave -band than in its
middle and upper parts. This happens
because with your tuning condensers at
very low settings there is only a small
amount of parallel capacity in use. The
damping is therefore quite low, and un-
damped wave trains, such as those pro-
duced by atmospherics, are at the top of
their form when introduced into tuned
circuits of low damping. In atmosphericky
weather, then, the happiest hunting -ground
will usually be the wave -lengths between
300 and 550 metres.
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Some practical distant -programme notes compiled by a special
contributor who nightly - searches the ether in order to obtain

really up-to-the-minute information for " P.W." readers.

There are other ways of dodging atmo-
spherics. One of these is to change over
from outdoor to indoor_ suspended aerial ;
another is to 'make use 'of a frame. The
frame is not particularly susceptible to this
kind of interference and, since atmo-
spherics generally come from one well-
defined direction, it is often possible, by
making use of the frame's directional
properties, to receive numbers of stations
free from interference.

One of the soundest methods of atmo-
spheric dodging is to bear in mind that the
crackles will not be a nuisance so long as
the strength of the wanted transmission is
considerably in excess of this kind of un-
wanted natural broadcasting. Go, there-
fore, for the most powerful stations, and
do not bother about their weaker brethren.

Bordeaux and Hilversum.

An outstanding station just now on the
medium waves is Bordeaux. He is now
quite free from interference, and his
strength is remarkable. There are in
fact two stations, one on either side of
the North National, which are providing
wonderful reception, Bordeaux a n d
Hilversum. If you live near the North

National, try for
them at times when
your Meal station is
silent.

Heterodynes have -

been rather profni.
nent below 275
metres, but Bratis--
lava, Heilsberg and
Turin are generally
free. GleiWitz,
Trieste and Nurem-
berg are always
worth attention, and

there has been of late a goed deal less
interference from Morse spark signals.
Lodz has been- coming in very well on
Several nights. His wave -length is 235
metres, but his transmission times do not
yet seem to be fixed and definite. Try for
him rather late in the evening.

Some Useful Alternatives.

Vienna, who until recently bad been
rather uncertain, has shown a remarkable
return to form, good reception being possible
night after night. Budapest has been very
much better than of late, and Munich has
given good loudspeaker results on several
occasions. Brussels No. 1 I nearly always
find good, and the same applies to both
Prague and Langenberg. Stockholm is
suffering from temporary weakness, but
Berlin Witzleben is very much stronger than
he has been for some time.

Belgrade, too, is often to be heard at fine
strength. Just below telgrade, Moscow
Stalin is coming in so powerfully that he
completely drowns any interference that
there might be from Spanish stations sharing
the same wave -length of 424 metres. Un-
fortunately, Moscow's ideas of entertain-
ment run mainly to propaganda talks !

WHEN conditions are dull-as they have
been of Late-I can generally find
something exciting among my cor-

respondence. But this week the more fiery
of my readers have let me down, and I can
find nothing but polite letters asking for
information.

" L. V. M." mentions reception on about
21 metres of " W X 2 C J." I presume he
means W 2 X C J, which is one of the latest
of the Rocky Point stations. The station is
testing irregularly at present, but is gener-
ally very strong.
On 31.35 Metres.

" M. S." (not of Harlow this time, but
from Warwickshire !) writes about his ad-
ventures on short waves with the " Magic "
Two. He is afraid I shall scoff at him for
using a set that is so " out-of-date."

Not at all, " M. S." The best set for you
to use is one that you like, whatever the
claims to fame of more recent receivers
may be.

Judging by at least half a dozen letters
on the subject, W 1 X A Z (31.35 metres)
has either increased power or taken a new
lease of life by some other means. He
appears to be coming over better than
W 2 X A F at present. E A Q also figures
prominently in the list of consistent

SHORT-WAVE

News and views regarding an exciting
and fascinating waveband.

stations, while Radio Maroc seems to be
heard by everyone with a receiver that
works !

The S.G. Four in India.
"D. E. R." (Luton) uses a " Magic " Four

de Luxe on short waves, but finis that he
gets on better without the H.F. stage below
100 metres. There's certainly something
wrono. there, " D. E. R.," although you
mustn't expect too much from it in the way
of amplification. It is more in other direc-
tions that the H.F. stage usually helps.

The latest recruit to the " H. A. C."-
somewhat delayed, I am afraid-is our
friend J. R. B. of Edinburgh. Since he is

too bashful to give me his name and. ad-
dress I cannot enter him on the official roll,
however.

I am glad to see -that the S.G. 4 has found
its way as far afield as Peshawar, where
Capt. P. J. Fletcher appears to be making
good use of it. In spite of trouble with
atmospherics, India appears to be a good
location for short-wave sets, and, of course,
it is well served by stations that are not so
far distant as they are from us. Chi-Hoa,
Bandoeng, Sydney, Nairobi, and the
Russians are all within reliable distance !

A Fine Log from Essex.
" H. M." (Essex) writes me his first

letter, having been " C. B." as the result of
a chill. During the period he has compiled
a fine log that indicates that there is not
much wrong with conditions at present.
He also mentions a scheme for an atmo-
spheric -eliminator at the L.F. end of the
set, which I believe is a sound plan, although
the theorists won't have it.

In conclusion, he asks for " pages and
pages " of short-wave notes instead of the
present amount. Yes, " H. M.," but don't
forget that we short-wavers are still very
much in the minority. All the others would
feel hurt if we trespassed on their space too
much.
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All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C.4.

The Editor will be pleased to consider articles and photographs dealing with all subjects appertaining to wireleSswork. The Editor cannot accept responsibility for manuscripts or photos. Every care wilt be taken to return
MSS. not accepted for publication. A stamped and addressed envelope must -be sent with every article. All
inquiries concerning advertising rates,' etc., to be addressed to the Sole Agents, Messrs. John H. Lite, Ltd..
4. Ludnate Circus, London. E.C.4.The constructional articles which appear from time to time in this journal are the outcome of research
and experimental work carried out with a view to improving the technique of wireless reception. As much of
the information given in the columns of this paper concerns the most recent developments in the radio world,
some of the arrangements and specialties described slay be the subjects of Letters Patent, and the amateur
end the trader would be well advised to obtain permission of the patentees to use the patents before doing so.

QUESTIONS AND.
ANSWERS

TESTING FOR A BREAK.
Mrs. G. (Wimbledon).-" Although I made

the set myself I felt quite helpless when it went
wrong, and it was rather humiliating to find
after doing without wireless fora week that
the only trouble was a faulty H.F. chOke
connection. The boy who came to attend
to it -found this out at once with a pair of
telephones, and although he explained how
it was done, I am still not quite clear how to do
a test of this kind, and should be glad of some
information on- this point."

Defects arising from fail] y components, may
often be detected by a pair of 'phones and a dry cell.
One tag of the 'phone should be connected to one
terminal of the dry cell and two flex leads should
be connected, one to the- remaining 'phone -tag
and the other to the remaining terminal of the
dry cell (a flash -lamp, battery is finite satisfactory).

These two flex leads, if touched momentarily
together, will produce a strong double click in the
'phones-one click when, they make contact with

HOW ARE YOUR RESULTS
- NOW ?

Perhaps the switching doesn't work pro-
perly ? Or sonic mysterious noise has
appeared and is spoiling your radio reception?
Or one of the batteries seems to run down
much faster than formerly ?
Whatever your radio problem may be,
remember that the Technical Query Depart-
ment is thoroughly equipped to assist our
readers, and offers an unrivalled sevice.
Full details, including scale of charges, can
be obtained direct from the Technical Query
Dept., POPULAR WIRELESS, The Fleetway
-House, Farringdon Street, London, E.C.I.
A postcard will do. On receipt of this an
Application Form will be sent to you post
free immediately. This application will
place yciu under no obligation whatever,
but, having the form, you will know exactly

= what information we require to have before
us in order to solve your problems.

= LONDON READERS, PLEASE NOTE:
= Inquiries should NOT be made by 'phone or
E in person at Fleetway House, or Tallis House.
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each Other. and another when they are separated
again. They may thus be used for testing for con-.
tinuity in leads, etc., since the loud double click
is ample evidence that everything is satisfactory. -

A fault on the coil holder, for instance, such as a
break between the terminal and the plug or socket to
which It is connected, may now easily be detected,
since if one flex lead is connected to. the terminal
and the other to the side of the holder to which the
terminal should make connection, absence of the
double Click is positive evidence that the component
is faulty.

On the other hand, if one of the flex leads is
connected to the socket of the coil holder and the
other to the plug, if a double click is heard, there is a
short-circuit across the holder.

Similar tests may be made with valve holders,
both for testing for a connection between each
terminal and its socket, and for testing for short-
circuits between the sockets.

Variable condensers may also be tested by this
method, a short-circuit between t he plates giving rise
to the usual double click, which should not be present
in the usual way.

It is, of course, essential to see that all_ leads are
removed from the components under teat, and that
no coils are in position in eon sockets when these are
tested.

Complete circuits may be tested in a similar
manner.

WHO WAS KICKING THAT GONG AROUND
1400 METRES ?

R. A. L. (Birkenhead).-" As the set is only
a ' two' I had not bothered about long -wave
reception before, except to try occasionally for
Daventry, Paris, and also one foreigner just
underneath Paris, which a friend identified for
me as Warsaw. Thinking I might bag this
one again,, I tried on Sunday night, and to,
my- surprise, picked up a station a bit lower
down on the dial. ,

"It' was. ringing a gong, very fast, and
afterWards, I -heard a man and a woman
announcer, but could not, get the name of the
station.  Unfdrtunately it closed down just
after ten. Could' you tell me what station
this could have been ?

Probably it was Motala, the long -wave Swedish
station which relays Stockholm. The wavelength
in: this ease is 1348 metres. Which would bring it a
degree or so below Warsaw on the dial.

By the Way, we think you are doing wrong in
neglecting the long waves, for probably there are
several other Stations you could pick up, for instance
Kalundborg, which is a' little lower down than
Motala, and which is very often picked up in this
country on a two -valve receiver.

THE COUPLING CONDENSER. -

H. T. (West Worthing).-" For the band-
pass filter coil which, I am using, the makers
recommend a .04-mfd. condenser of the non -
inductive type. I have been working this for
some time, but recently, when investigating
a crackle, I thought that the condenser had
been causing the trouble, and finally replaced
it with a .02-mfd. condenser which I had on
hand.

" It did not cure the crackle (which subse-
quently proved to be a spaghetti resistance),
but what it did was to improve signal -strength
on practically all stations enormously. It is
so, much better than the .-04 that I haVe left
it in position, and I have been wondering why
there should be such a great improvement ?

why
there

degree of coupling between the two naives of
the band-pass arrangement depends upon the capacity

of the condenser in question, and, by reducing that
capacity. yon hate greatly increased the coupling.
The value used by the makers is generally chOsen
very carefully to give the correct degree of coupling
combined with selectivity to produce the flat-topped

.
band-pass response -over the unit as a whole. _

You have thrown this careful -matching effect out
completely by using a different value, and apparently
your local conditions are 'such that the accompanying
loss in selectivity is not troubling you. For a listener
living " close under a local station " such a change
would probably be noticeably for the worse, and we
expect that even in your situation you will be able
to verify the fact that the tuning is now double
humped because of the lower coupling capacity used:

If you place a milliammeter in the plate lead of the
detector, and then slowly tune the aerial band-pass
through the carrier -wave of a reliable station, you
will 'probably notice that the meter shows tire dis-
tinct tuning points, close together, which represents
the double hump ; and if the -04-mfd, condenser
were to replace the -02 condenaer now used, these
two humps would vanish into the snore or less flat-
topped response which is the idea of the band-pass
circuit.

It is not so easy to detect the humps by ear as it
is by a milliammeter in the detector plate circuit, its
the ear is not at all sensitive to changes in volume
and cannot detect quite large variations.

.TIPS FOR TESTING.
Here is an interesting letter on the above

subject, from W. J.. A. G. (Purley)
As a regular reader of POPULAR WIRELESS,

I think one of the most interesting of odds -
and -ends is the occasional corner devoted to
such things as ' Tips for Testing,' Hints for
Tuning,' etc.

" In the issue of Mareh 5th, I read those on
page 1485, and when I read the last I deter-
mined to write to you, as I have found that
even when a set fails on radio reception, the
mere switching to gramophone is not an in-
fallible test.

mitiiiiiimiiiiniinininlimiliiiininiimillitniminnilip
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.No 109-THE OUTPUT CIRCUIT
- CAN YOU FILL IN THE MISSING

LETTERS ?
- The loudspeaker is generally best

connected direct in the last valve's
plate circuit, as a' separate output
circuit for it offers several important

* *

Among these are the possibility of
correctly the loudspeaker and
valve impedances, and the shortening
of the circuit through which the
current flows.

The may be One by means
of a tapped or by a of
suitable

An advantage of an output filter is
that it tends to the deeoupling
arrangements.

Last week's missing words (in order)
were Bass. Air. Low. Thick.
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" I have built your set-the ' Three Pound'
Three-and have inserted a gramophone
pick-up in the detector circuit, in the lead
between the grid condenser and the grid of
the detector valve. One day, on switching on
to radio, there was no result. During the
previous day or so we had heard several
crackling noises, but put that down to atmo-
spherics.

On switching on to gramophone, however,
results were good, but not up to strength.
After several tests the fault proved to be in the
spaghetti resistance. This was replaced, and
results as usual.

(Continued on next page.)
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

" Switching over to gramophone proved' a
waste of time, as I was put off the scent think-
ing that the dual coil must be at fault; or the
aerial. Apparently, when radio refused to
come through, the spaghetti was not com-
pletely broken, but in moving it during tests 
it got completely broken because in the end
there were no results at all, even on grank-
phone. Some people might not have moved
the flexible resistance, and thus they would
have searched a long while in vain !

" I leave you to make any use you can of
my little hint about not absolutely relying on
the gramophone test."

In the Tips for Testing, given on page 1485, it, is
stated : " Radiogram users should remember that
when a set fails on radio reception, the more switching
over to the gramophone will show whether or not the
fault is on the low -frequency side.-
, Within the limits of a brief statement this is
substantially true, and W.,j. A. G.'s letter raises an
interesting point about such rough-and-ready tests.

He says that on switching to gramophone, however,
results were good but not up to strength. This latter

MISSING LINKS, No. 32
BROOKMANS REJECTOR.

 00/ etite0..

it
 000 7.5' /41".0.

A21)
This week we have an unusual " missing

link "-all the parts are shown, and the test is
whether you can fill in the missing " wiring "

to join up a Brookmans Rejector.
LOOK OUT FOR THE ANSWERING DIAGRAM

NEXT WEEK.

was an important fact, and it clearly proved that the
fault was not switched out of circuit on the gramo-
phone side ; in other words, there was some sort of
trouble on the L.F. side to account for the fact that
results were not up to strength.

The input from the gramophone pick-up is usually
greater than that received from an aerial, and as the
weaker the testing voltages are the more severe thetest becomes, it is to be expected that any fault
common to both circuits would not show up so badly
on the gramophone as on radio reception.

We are glad that W. J. A. G. raised this' point,because in all comparative tests it is important tonotice any deviation from the normal in order toget on the track of the trouble quickly. And in thiscase the original cradling noises, followed by afailure on radio altogether, followed by unusually-weak signals on radiogram, showed that the fault -was on the low rather than the high -frequency side
of the set.

-

THE COIL UNIT CONNECTIONS.
F. S. (Birmingham).-" My set is the good

old ' Magic ' Four, and I wish to try a Telsen
dual -range coil unit in this, which is marked

with Nos. 1, 2, 3, 4, 5, 6, 7, 8. Could you tell
me- how these points are connected, by num-
bers, in which case I think I can wire it up
O.K. ? "

The lead from the aerial goes on to 1 or 2, as
required, for selectivity. No. 3 goes to one side of the
wave -change switch, -No. 4 goes to another side of the
wave -change switch.

The remaining' side of the three-point wave-, tion in regard to Moderators are so vast that
change switch -goes to earth, to one side of the differ.; we could not deal in detail with their everyential reaction condenser and the terminals 6 and 7 :aspect in our articles, though we had hopedon the coil unit. No. 5 on the coil unit goes to the .' - at these were pretty comprehensive. Forremaining fixed plates, on the differential reaction .,-tn .. .pondenser. ;No. 8 goes to the tuning and grid con- ' instance, the following points which wekiensers. enumerate for the benefit of many querists

11111111111111110111611111116111111111111111111111111111111111111111111114 were definitely covered ! '= = 1. when the tuning coil is shielded, the
12 YOUR BIT TOWARDS ECONOMY E metal " can " must be renioved or the

Have Moderator coil cannot be coupled.H you ever thought how difficult Fr: 2. With "Magic " sets, you remove theit is ior a newsagent to order just the E aerial coil entirely and then place the Modera-a right number of copies of any particular rE tor coil near the grid coil in the set. For, E - paper each week ? - - LL- short waves revert to the original connections. _You can make his task much easier if g. 3. "Titan" tuners can advantageously be you place a regular order with him. a moderated.
E--- - You will not only help him to order F.. Next week we shall be able to give detailed

correctly and avoid waste, but you will E. wiring alterations of some representative make sure of getting your copy regularly E. arrangements.each Week.= E ill111111111111111111141111111111111111111111111111111111111111111111111111
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BACK NUMBERS OF " P.W."
D. L. T. (Buxton).-" Where can I get the

back number of P.W.' describing the ' Full
Range ' Two ? "

Any back numbers of " P.W." which are still in
print can be obtained through a local newsagent , or
direct from The Amalgamated Press, Ltd., The
Fleetway House, Farringdon Street, London, E.C.4,
price 4d. per copy post free.

VARIABLE MU FOR VOLUME CONTROL.
D. N. A. (Nr. Salisbury).-" I have been

looking. up circuits with the idea of getting
a three - valve long - distance- loudspeaker
arrangement for use with a big outdoor aerial,
and I have become very interested in what I
read of the variable mu.

"The references I have seen, however, have
been very vague, so could you tell me what is
the main principle of this type of S.G. valve,
and if you have published a set incorporating
one of these ? "

fn current radio practice the word " mu " is
understood to mean valve amplification factor, so
that a variable mu valve is one in which the ampli-
fication can be controlled during operation.

In all but these newest types of valves the ampli-
fication factor is quite invariable and depends uponthe actual physical construction of the grid, its
distance from plate, and the filament, etc. But in
the variable mu class of valve a special form of grid
enables the amplification factor to be controlled by
alterations in the grid bias applied.

When a small grid bias is applied the valve gives
the high amplification of low -grid voltages which is
expected with the S.G. type of valve ; but when a
high grid -bias voltage is applied, quite a large input
voltage can be dealt with without distortion or' over-
loading, and the effect is as though a much lower
amplification valve were being employed for the local
station.

As the valves have only just been introduced there
are very few circuits employing them, and the best we
know of is that in the April issue of " Modern Wire-
less," in which full constructional details are given
for making an S.G. Det. L.F. receiver, called the
" Varmu ' Three.

THE MODERATOR.
Our recent articles on " Moderating Your

Set" aroused enormous interest., and so we are
endeavouring to cover as many of the queries
as possible arising from it in next week's
" P.W." We will not be able to give indi-

vidual replies in all cases, those selected will
be representative ones, likely to be of immedi-
ate benefit to the majority of applicants.

In the meantime, here are a few general
hints on the subject which will, we trust,
solie the problems of many of our querists.
It will be appreciated that the fields of applica-

" SHORT WAVES "

*E.

A. Shropshire farmer says that he gets
depressed by the Children's Hour on the
wireless. Youngsters, of course, can get
their own back by deliberately ignoring the
Fat Stook Pricer.

" Punch."

A HOWLING SUCCESS.
The Husband : "I wish I could cut out these

weird noises." ..

= The Wife : "Why V They're half the enter-
tainment."

" The Sketch."

Arthur : "Hello, John! Did you listen in to
the fight on the wireless last night ? "

John: "I should say not ! My wife knows too
much about fighting already."

Speaking otbroadcasting, the" Radio Times "
says : " Here is, in process of development,
an education of the best kind : by not abusing
its privilege of supplying the public with
unprejudiced facts from which to gauge the
truth for itself, broadcasting cannot help but
build a better informed society."

We wish the people upstairs were a little
better informed as to how to regulate their
loudspeaker.

* * *

BACK TO SIMPLICITY
I tell the joy of simple things,

The green young grass and the crocus ;
The song that the nesting blackbird sings,
The radiant arch that the rainbow flings,
The rosy glow that a March wind brings

And the pattering drops that soak us.

I know of simpler joys than these
(If 'till simple joys you're after).

There is for instance, the ancient wheeze
Dug up by a star of the B.B.C's;
It's as funny as foot -and -month disease,

So the studio rocks with laughter.
" Sunday Pictorial."

1111111111111111111111111111111111111111111111111111111111111111111111111111F;

VALVE PRICES.
The Electrical Trading Association have

issued an attractive folder showing the whole
range of Eta valves, with curves and character-
istics, at the new reduced prices. Applications
for the folder should be addressed to the firm
at Aldwych House, London, W.C.2.

" P.W." PANEL, No. 67. SIMPLIFIED WAVE -CHANGING.
Not long ago it was necessary, when changing rve-baies, to change a whole set of plug-in coils. E
A much more convenient method, consisting of a dual -range coil unit, then became popular, the _7;wave -change being effected by a switch on the panel. E... * * *
Later the introduction of the Eatenser made a panel switch unnecessary, the rotation of the tuning .._77-

* * a
= dial automatically covering both wave -bands. =E *

-Ei The final step in wave -change simplification is the Cosmic circuit, in which three wave -bands- - = long, medium, and short-are covered without coil changing.
um Inn inninumnimmini -
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Ideal for Short -Wave
work

-chosen
for -use
with the

SHORT-WAVE ONE

ERICSSON TELEPHONES
had to be good to be chosen for use with the W.L.S. SHORT-
WAVE ONE. Found on every DX fan's bench. Clear, pure
and sensitive. Extremely comfortable in wear during long
spells at the dials.

All good dealers stock them, or direct from

ERICSSON TELEPHONES, LTD.
67,73, Kingsway, London, W.C.2.

120, 2,000
and

4,000 ohms.

1216 BRITISH
SUPERSENSITIVE
TELEPHONES

"Oh, is that all?

Mine's lasted twice

as long as that!

Mine's a

tittiOex
THE SXigt)C DRY BATTERY

Made entirely in England, employing British labour and British capital.

Obtainable everywhere from all good dealers in sizes and types

to suit every wireless set. Also for torches, cycle lamps and bells.

For wireless low tension use Exide C' or 'Et' Type Batteries.

Exide Batteries, Exide Works, Clifton Junction, nr. Manchester.

Branches at London Manchester, Birmingham, Bristol, Glasgow,

Dublin and Belfast.

Dx65
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WHERE YOU CAN
SEE " COSM1CS "
AND " S.T. 300."

A further List of Retailers who
have Registered as Official "P.W."

Exhibitors.
* *

LONDON.
M. Karns & Co.; 9, High Street, PUTNEY, S.W.1.5.
Messrs. Elephant Electrical Co., Radio & Electrical
Engineers, 29, New Kent Road., ELEPHANT &

CASTLE, &E.1.
J. H. Brookman, 8, Farley Road, SOUTH NOR -

WOOD, S.E.25. -

L. A. Gardiner & Co., 58, Church Lane, S.E.7.
Griffin, 187, Broadway, Uxbridge Road,

SOUTHALL.
Harper's Radio, 430, High Street, LEWISHAM,

S.E.13.
Northeote Motor Co., 145, Northeote Road,

CLAPHAM JUNCTION, S.W.11.
A. Orstin, 154, Green Street, BETHNAL GREEN,

E.2.
G. H Pearce, 129, Sydenham Road S.E.26.

Plaistow Radio Service, 178, Plaistow Road, E.15.
Willesden Radio, 267, High Road, WILLESDEN

GREEN, NW.' .-

-ABERDEEN..
TheThe Aberdeen Radio Co., Ltd., 9 Hadden: Street.

-,, J. P. Christie, 29, Victoria Road.
Miller Bros., 249-251, George Street.

Smith Sun, 39, Bridge Street.

ARBROATH. '
_:W. McKay, 243, High Street.

ASHFORD.
A. Edenden, 150, Bridge Street, WYE.

AYLESBURY.G.
R. Steggall, 52, Cambridge Street.

. . .:

BEEST ON, NOTTS.
C. Hall & Sons, 68, High Road.

BELFAST.
Belfast Radio & Electric Co., Ltd., 17-19,Queen Street.

BIDEFORD, N. DEVON.
Messrs. F. II. Darch & Son, 13, Chingswell Street.

BIR.MINGHAM.
G. F. Collins, 511, Slade Road, ERDINGTON:
'J. Elvins, 112, Stoney Lane, SPARKBROOK.

Hopkins Bros., 216, Hawthorne Road, KING-
' STADING.

Lees Radio Stores, 209, Lichfield Road, ASTON.
Malcom & Stawart, 491, Alum Rock Road, ALUM

ROCK.
E. Natty, 69, Lichfield Road, ASTON.

BLACKPOOL.
A. Morita, 306, Lytham Road.

The Radio Stores, 10, Cedar Street.
J. Taylor (Messrs. R. H. 0. Hills, Ltd.).

BOLTON.
J. S. McLeod & Co., 34, Gt. Moor Street.

BRADFORD.
A. Adams, 105, High Street, W1BSEY.

A. Adams, 50, Oak Lane. MANNINGHAM.
A. Ridgway & Co., 23, HALL INGS.

J. Scurrah & Sons, 0-12, Rooley Lane, BANKFOOT.

BROMLEY.
Chapman & Son, 418, Downham Way..

BROMSGROVE.
C. Wynne, 19, Worcester Street.

BURSLEM.
Bancroft Bros., 207, Newcastle Street.

BURY.
Bennett &. Co., 36, Union Street.

Manchester District Wireless Co., 21, Agar Street.

CAMPBELTOWN.
A. P. Macgrory, Esq., 16-18, Main Street

CANTERBURY.
IV. A. Goodhew, 22, Sun Street. '

' COLWYN BAT.
Hacking, " Wireless,' 7, Erw-wen Road.

COWDENBEATH.
H. S. Stott, 144, High Street.

CROMER.
J. B. Postle, 9, Mount Street.

DARTFORD.
J. C. 'Freeman & Co., 1, Spital Street.

DERI3 I .
Entine & Son, 8-9, Sadler Gate.

DEREHAM.
tting & Buckingham, Ltd.

DEVONPORT.
Barford Accessories, 66, Tavistock Road.

DUNBLANE, PERTHSHIRE.
A. Connella, Esq., 33, High Street.

DUNDEE.
Swainstone Radio Stores, 66, King Street.

DURHAM.
C. N. Grundy, 27, Station Road, Stanley.

DURSLEY, GLOS. -
G. E. Smith, " Elmsleigh,"

EASTLEIGH.
Nalder C. Cox, 16, High Street, '

EDINBURGH. -
Wm. Borthwick & Co., Ltd., 26, 2500, $.2.,36, 42,

44, Cockburn Street.

ENNISKILLEN, ULSTER.
W. H. Creighton, 14, Church Street.

EXETER.
G. L. Fildew, Esq., Radio House; 177;Sida-ell Street.

EXFORD, TAUNTON. - -
P. E. Heywood-Bawden, Esq., Motor Works.

FIFE. - - , --
W. T. Ross, 16._ Mitigate, CUPAR,

GAINSBOROUGH.
Shipley & Co:, Ltd., Market Place.

GILLINGHAM.
Maningtons, Ltd., 426, Canterbury Street.

GLASGOW.
City Wireless & Cycle Stores, 666, Govan Road.

Gramophone Radio SerVice, 213, Main Street,
CAMBUSLANG.

GLOUCESTER.
Cycle & Wireless Services, 120, Barton Street.

GODALMING.
Jordan's Garage Ltd., 11-13, Ockford Road.

GRAYS.
The Harbon Radio Stores, Southend Road.

GRIMSBY:
Abbey Motors, Freeman Street.

HALIFAX.
C. Ambler, 3, Woolshops, Old Market.

HEMEL HEMPSTEAD.
F. Wilkins & Sons, 54-56, High Street.

HOLT. .
Sheldrake & Son, Lion Corner.

A. V. Ship, HOLT.

HUDDERSFIELD.
L. Ratcliffe, 8, Church Street, HENLEY.
P. Dyson & Co.. 18, Cross Church Street.

Radio Equipment Co.' Market Avenue.
Taylors (Hudd.), Ltd., 6, Shambles Lane.

ILKESTON.
M. Kitchen, 23, Market Street.

IPSWICH.
Boddey Page & Co., 16, St. lldargarets Green.

KEIGHLEY.
 W. S. Nicholls & Son, 187, South Street.

KIMBERLEY, NOTTS.
J. Goulder, Esq., 10, Norman Street.

KIRKHAM.
P. Croisdale, 19, Poulton Street.

LEEDS.
City Wireless Supplies, 49, New Briggate.

M. Feldman, 58, Meanwood Road.
0. Fox, 81, Commercial& Street, ROTHWEL L.

G. Lumley, 75, Town Street, PARSLEY.
A. G. Radio Stores, 39, Meadow Road.

LEWES.
E. Goldsmith, 10, The Chile.

Leory & Richardson, Ltd.; 170; High Street.

LIVERPOOL.
The- Beaver Radio To., 6062, Whiteehapel.

The J. D. Wireless Co., 195 Breck Road.
L. A. Wireless, 304, Stanley !Load, BOOTLE.

Stanley's Radio, Ltd., X178-180, London Road.
G. Street & Son; 16, Wavertree Road.

LLANO EPNI.
T. Hughes Davies, High Street.

LONDONDERRY.
Carlisle Radio Store, 48, Carlisle Road.

LONGSIGHT.
S. Abbott, 510, Stockport Road.

L UDLOW.
Messrs. A. W. Packer & Son, 147, Corve Street.

LYTHAM.
F. Calvert, County Garage.

- . MANCHESTER.
Park Wireless Depot, 37, Raby Street, MOSS- SID

MANSFIELD.
J. Jennings & Sons, High Street.

MELTON MOWBRAY.
Sharman '& Ladbury, Sherrard Street.

-MET mL,
Methil Radio Stores, 21, East 'High Street...

" MONMOUTH.
D. C. -Osborne, Marine Street; :CWM..---

MONTROSE, ANCRTS.
Valentine & Son, Radio Corner; Murray -Street.

M. Wilson, Esq., 138, High Stwa,
. ,

- -MOTHERWELL.
Glasgow Cycle & Wireless Depot, 113-115, Brandon

Street.

NELSON.
F. Detail & Co., - 3-5, Prospect Buildings.

. - NEWCASTLE.
W. Emerson, 255, Westgate Road.

John Mills & Sons, 03,' Grainger Street.

NEWPORT. 4
Newport Electrical Co., 3, Dock Street.

NORTHAMPTON.
yi.m. Curtis, Esq., 86, Wellingboro' Road.

NUNEATON.
Collins Radio Depot, 9-11, Riversley Road.

OLDHAM.
P. Fryer, 114, 'King's Street.

H. Gilbert, 139, Yorkshife Street.

OINTTY, BUCKS.
Minney Bros; 98; High Street.

OSSETT.
A. Wainwright, Wakefield Road, FLUSHDYKR.

OXFORD.
The Oxford Radio Supplies, 29, Queen Street.

G. R. Cooper, 40-44, St. Ebbe's.

PAISLEY.
Clydesdale Supply Co.; 9, Moss Street,

PELTON, Co. DURHAM.
H. Sayer, Front Street.

PENRITH.
W. Pears, Great Doekray.

PERTH.
A. Harrower, 150,- South Street.

PLYMOUTH.
W. Tandy, 5, Belle.Vue, North Road.

PORTHCAWL.
Waldron Electrical Mantifg. Co., 126, John Street.

PORTSMOUTH.
Southern Wireless Service, 151, London Road,

NORTH END.

PULBOROUGH.
L. R. Willmer, Lower Street.

RADCLIFFE.
Turner & Booth, 51, Church Street.

The Talkie Shop, Picturedrome Buildings.

RAMSGATE.
J. Corman, 65, King Street.

READING. -

F. Gale & Son, Ltd.; 133, Friar Street.

REDHILL.
J. Brems, 35e, Clarendon Road.

REIGATE.
B. Finch & Sons, 35, Bell Street.

RICHMOND.
Morley & Tinley, 14, The Quadrant.

ROCHDALE.
A. K. Cotton & Co., 2, Water Street.

ROMFORD.
Filmays Radio; Filmays Corner, South Street.

A FURTHER LIST OF " P.W." EXHIBITORS WILL
APPEAR NEXT WEEK.
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This entirely new "W.B." model P.M.4 is an event in British
radio. Brings true "moving-coll,", glorious reproduction within easy
reach of all. Hear it at your dealers. You will be astonished,
delighted. Great sensitivity. Works brilliantly from ANY 2-, 3- or
multi -valve set. Sheffield -made cobalt steel magnet, weight 41 lbs.,
guaranteed 5 years. Write for leaflets of Speakers and new
Valveholders.

1.0Akou ....a..11LocaMaLlawlriamalot

"- Transformer

PERMANENT
MAGN ET

Moving Coil Speaker

P.M.4
Whiteley Electrical Radio Co., Ltd., Nottingham Road, Mansfield, Notts.

Irish Free State Distributors : Kelly 6 Shiel, Ltd., 47 Fleet Street, Dublin

Complete with
output trans -

IS former
mounted on topj

411011Limil

COSMIC COILS
9/- per pair

or 5/6 for the Dual -range and 3/6
for the Ultra Short -Wave range.
USE THESE IN YOUR COSMIC " TOO :-

BUILT FOR BETTER RESULTS!

H.F. CHOKE
An efficient choke
working from 10
to, 2,000 metres
without marked
resonances.

List No. H.F.S.
PRICE 6/6

ON- OFF
SWITCH

Asingle-hole self-
cleaning push -
pull action switch
of compact de-
sign.

List No. G. 22.

4 PIN VALVE
HOLDERS

Soundly builtholders with
spring sockets.
Of highest quality
bakelite.

List No. S. 1.
PRICE 1 PRICE 1/3

USE THIS WEARITE EARTH TUBE !

No Screwdriver. No Spanner.
Just a Match. PRICE 3/6

WRIGHT & WEAIRE, LTD., 740. High Road, TOttenham, N.17.
Telephone - - - Tottenham 3847/8/9.

NVIIEN you decide to use Wearite parts you are more
than half way to a successful set, for in Wearite

you have the result of years experience and research
work in the component field-Each Wearite product
comes frotn a thorough knowledge of the designer's
and constructor's need. If you are building a " Cosmic "
-the W.L.S. Short Wave One, or any set-make certain
of your components-use WEARITE.

YOU'LL NEED THESE FOR THE W.L.S." ONE.

SPECIAL SHORT WAVE H.F. CHOKE

IF YOU HAVE
ANY DIFFICULTY
IN OBTAINING

WE ARItE>
'COMPONENTS

WRITE US DIRECT
.GIVING NAME OF
LOCAL DEALER. WE
WILL POST YOUR
REQUIREMENTS BY.

RETURN C.O.D.

For reception on 10-100 metres.
Has very low self -capacity and can
be " floated " in Wiring.
List No. H.F. 3. PRICE 4/6

G 22
THE FIRST NAME IN
RADIO COMPONENTS

WE*
COMPOVE1675".
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NeG
w Sales

EASIEST TERMS
EVERYTHING RADIO

BUIE' SPOT SPEAKER UNIT AND With
CHASSIS, TYPE 100U.

Cash Price 11/19/6. 5/5
Balance in 7 monthly payments of 5/5. order

R & A " 100 " PERMANENT MAGNET
MOVING -COIL SPEAKER. CoMplete with
multi -ratio input transformer.

Cash Price 22/17/6.
Balance in 11 monthly payments of _5/4.
AMPLION M.C.6 MOVING -COIL SPEAKER,
permanent magnet with oufput transformer.
Complete. Cash Price 9317/6.
Balance in 11 monthly payments of 6/2.

With

5/4
order

With

6/2
order

* W.B. PERMANENT MAGNET MOVING -
COIL SPEAKER P.M.3. Complete with With ,

4/10
Cash Price 52/12/6.

3 -ratio input transformer.

Balance in 11 monthly payments of 4/10. order

BLUE SPOT PICK-UP AND TONE -ARM with Send

Cash Price 23/3/0. 5/9-.

Volume Control.

Balance in 11 monthly payments of 5/9. only -

CELESTION P.P.M. PERMANENT MAGNET With
MOVING -COIL SPEAKER with impregnated
diaphragm and dual -impedance input trans- 0/1)
former. Cash Price 52/7/6. orderBalance in 7 monthly payments of 6/6.

ULTRA IMP PERMANENT MAGNET With
i MOVING - COIL SPEAKER, with input /

transformer. Cash Price 22115/0. /"
LBalance in 11 monthly payments of 5/-. order

AMPLION MOVING -COIL SPEAKER M.C.9. With
Complete with transformer. 2/4Cash Price 26/15/0.
Balance in 11 monthly payments of 12/4. order
BLUE SPOT PERMANENT MAGNET With
MOVING -COIL SPEAKER R.100, with input g /11
transformer. Cash Price 23/15/0.,/ 
Balance in 11 monthly payments of 6/11. order
CELESTION MOVING - COIL SPEAKER With
R.P.M.12. Complete with step-down trans -119 /1A
former. Cash Price £71010. I/ itS
Balance in 11 monthly payments of 12/10. order
Will. PERMANENT MAGNET MOVING- With
COIL SPEAKER P.M.1. Complete with 1 /
input transformer. Cash Price 26/0/0. f /
Balance in 11 monthly payments of 11/-. order
ATLAS A.C.186 ALL - MAINS UNIT. ;,,
s variable and a fixed tappings. Trickle " "-
charges a, 4 or 6 v. at '5 amp.

Cash Price 56/0/0. orderBalance in 11 monthly payments of ill-.
AATLAS A.C. ELIMINATOR, TYPE with

.0.244. Three tappings, S.G., detector and
5/6power. Output, 120 volts at 20 m.a.

Cash Price t2/19/6. orderBalance in 11 monthly payments of 516.
EKCO H.T. UNIT. Type A.C.25. For multi- Withvalve sets requiring up to 25 ma. 3 tappings,
SA., detector and 120/150 volts. For A.C. I
Mains. Cash Price t3/17/6. _order
Balance in 11 monthly payments of 711.'
.REGENTONE H.T. ELIMINATOR for D.C.

-
With

Mains, Type W.I.F. Tapped 60/70, S.G. and 4/4
120 V. at 12 m.a. Cash Price 521716. "ir/
Balance in 11 monthly payments of 414. order
COSSOR 2 VALVE ALL ELECTRIC
RECEIVER. A.C. Mains coo/25o v. 40/100 With
cycles. -Aloving =coil Speaker. Short and 19/9
long waves. Complete with valves.

Cash Price 510/15/0. order
Balance in 11 monthly payments of 19/9.
Any items advertised in this journal sent
C.O.D. If value over 101- all charges paid.

11/-

To NEW TIMES SALES CO.
56, Ludgate Hill, London, E.C.4.

Free 1932 Catalogue
Please send me

(b) fro   . ******* -  

for which 1. enclose first payment of

£ . . d.

Name.: - -  - 0-0

Address. . . .....
.......  -  IP      ...... P. VV. a 6/4/32

THE LISTENER'S NOTEBOOK
(Continued from page -156.)

show Of the week. And so, it might have
been with such a galaxy of musical talent
in the cast, with such beautiful stuff to
sing, if listeners had lcnown-What it was all
about NeVer have I listened to a show in
which so many singers failed completely
to get their words over. I agreed with the
cOmpere (Frederick 'Lloyd), who confessed
not to have followed the course of :events.
I hadn't, either. Surely the question of
enunciation in Singing -0 one singers have
got to deal with. An operetta like " The
Gypsy Baron," in which there is very
little libretto, is as a broadcast
item, if its songs sound no- more than
tuneful vocal exercises.

* *
I shall be sorry if the Commodore Grand

Orchestra continue to include items of the
" Motor Ride " type in their programmes.
Pie always liked this orchestra because it
could be relied on for something tuneful

' and spirited, without noise or eccentricity,
and always executed in the best workman-
ship. Frankly, these descriptive pieces,
intended for bawling- songsters, aren't
good enough for the CoMmodore,

* - *
And this reminds me, Isn't Henry Hall

Overworking his soloist-? And i'sn't the
soloist overdoingliis _Crooning ? It's dread-
fully irritating to' ha,ve to listen to an hour
of him (for he efeemi to be : going all tthe
time).

Personally, I would like to hear the band a
little oftener. If we are to have a soloist,
why not one who sings naturally ? He -
would be unique.

*

" To Any Husband 7 didn't offer any-
thing like enough opportunities to such a
brilliant actor as Harold Warrender or, for
that matter, to any one of the small cast
of promising people. The play was, I
thought, a poor affair, and it disappointed
me perhaps because I had expected some-
thing of the excellence of " Ann and Harold,"
which was provided earlier in the month.
On the other hand, the jOurney to sunny
Italy and back gave the effects department
another chance to bring out its marvel-
lous train again.

That Musical Comedy programme which
consisted of excerpts from less popular
musical comedies owed its success to the fact
that these comedies are not so familiar to
the public. It seems that not one of them
has found favour with the many operatic
societies up and down the country, though
they all appear to offer attractive chorus
work. Fay Carol! and Brian Gaye dealt
very adequately with the several songs, I
thought.

* * -

The Victor Olof Sextet, coming on late,
seemed to have picked a programme of
music more in tune with the hour of their
performance than anything else. Their
playing was certainly soporific. What
happened after Elgar's Elegy I don't know,
for I fell asleep.

I often feel that the B.B.C. might pay
more attention to the arrangement of its
prograinmes: - All too frequently -clo we find
the best wine left till last, and a very late
lait at that. -

Enclose your set in this

BEAUTIFUL CABINET
Here is a Cabinet of outstanding beauty at areally remarkable price. It cost§ only 21/- and
enables you to enclose all batteries, etc., giving a
neatness and beauty of appearance worthy. of
your set. Constructed mainly of oak, finely

polished a rich nut -brown
.411111111111111111111111119111M. shade, this Cabinet stands

35 inches high. The panel
space measures VI x 7 ins.,
while the top is 21 ins.
wide by 141 ins. deep.
The loudspeaker aperture
is ro ins. diameter and is
covered  with fine amber
silk. There is a remov-
able panel back giving
free access to batteries and
speaker. The deep -binged
lid enables the set to be
removed bodily.
Decide now to have this
fine Cabinet in your home.
Money back if not entirely
satisfied.

Part Carriage 216.

WALNUT RADIOGRAM CABINET
Tasteful design com-
bined with the popular
American finish make
this oabinet a furnish.
ing adjunct in any
home. Height 38". Top
measurements 233^
wide by 17' deep. vig-
nette space 16" or cut
to your own design to
Suit controls. Set
space 201. Speaker
space 21" x 13'. Loud
speaker fret aperture
various designs cover-
ed with amber silk.
Baffle board and Set
board included. Re-
movable back panel..
You can order with
every confidence of

securing a beautiful cabinet
and outstanding value for

Part Carnage 2/6. money. Sold under money
Send to -day to:- back guarantee,

SOLOCA MANUFACTURING WORKS,38, Stroud Green Road, London, N.4.
(List of Furniture and 7Y4reless Bargains free on

request.)

47/6

BUY BRITISH !,
The "TONIC " Self -Generating Trickle -
Charger KIT keeps 2 -Volt L.T. Accumu-
lators fully charged at home. Electric
mains unnecessary. Inimitable for remote
places. Obtainable only from maker.

7/- each. Postage 9d.
WILLIAMS, Netherend, Cradley, Birmingham.

WIRELESS AS A CAREER
Whether you are already engaged in the radio
ineinstry and wish to improve yourself, or if you
wish to obtain employment in this interesting
profession, we can help you. Write now for
Booklet describing our Home Study Course.
Sent post free.
NORTHERN COUNTIES WIRELESS SCHOOL,

57. Guildhall Street, Preston.

MAKE A RADIOGRAM OR
GRAMOPHONE

at quarter price. Order loose kits or
acts and assemble them at home,
making your own cabinets or box.
Get for 3d. our new 64 -page catalogue,
No. 222/1932, with scale drawings
and instructions how to make them
We sell motors from 7/6; Tonearms,
soundboxes. 1/6; Pick-ups, Horns.
Loud Speakers, Radio Kits, complete
Receiving Sets Gramophones, Radio-

grams. Established 1903.
THE REGENT FITTINGS CO.
(P.W.). 120, Old St., London, E.C.1.

Make

The DAILY SKETCH
YOUR Picture Paper

WET H.T. BATTERIES -
Solve: all .11.T. Troubles.

SELF-CHARCINC, SILENT, ECONOMICAL
JARS (waxed), if" K. 1/3 doz.
ZINCS, new type 10d. doz. Saes 1/2 doz.
Sample dos.. (18 volts), complete with
bands and electrolyte, 4/-1, post 9d.Sample unit, 6d. Illus. booklet free.

Bargain-listsfree.-
AMPL/FISRS, 30/-, 3 -valve set, £5,
P. TAYLOR, 57, Stuilley Read.

'STOCKWELL, LONDON
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MIRROR OF THE B.B.C.
(Continued from page 156.)

Monday, May 2nd-Programme by the
Wisbech Male Voice Choir ; play, Dr.
Abernethy" ; Percy Pitt conducting the
B.B.C, Orchestra (National).

Tuesday, May 3rd-Charles Brewer's
musical comedy, " Little Miss . Make -Be-
lieve " ; Chamber Music Concert. by .the
Griller Quartet (National) ; play, -" Dr.
Abernethy " (Regional).

Wednesday, May 4th-Symphony Con-
cert conducted by Adrian Boult,. relayed
from Queen's Hall ; Isobel Baillie, Muriel
Brunskill, Walter Widdop, Horace Stevens,
and the National Chorus (National).
" Little ,Miss Make -Believe " (Regional).

The Yorkshire Mummers.
Thursday, May 5th-" Miscellany," a

feature programme arranged by Denis
Freeman ; Recital for two violins by Jean
Pougnet and Winifred Small ; the York-
shire Mummers Concert Party; Joseph
Lewis conducting B.B.C. Orchestra (Re-
gional).

Friday, May 6th ---:Recital by Egon Petri
(pianoforte) and Glena Danieli (soprano)
(National) ; play,-''Caractacus," produced
by Peter Cresswell (Regional).

Saturday, May 7th: -Cinema Organ Re-
cital relayed from the Filmophone Studio ;
Vaudeville entertainment ; first talk in the
new series entitled "Hazard " (National).
Orchestral Concert, including Vaughan
Williams' Cantata, by the B.B.C. Orches-
tra, conducted by Stanford Robinson
(Regional).

Sunday, May 8th-Sousa programme by
Grenadier Guards Band ; Recital by
Pouishnoff ; St. Martin -in -the -Fields' Ser-
vice (National) ; Symphony Concert con-

ducted by Sir Henry Wood (Regional).

A Winning Play.
Monday, May 9th-Operatic programme,

conducted by Joseph Lewis ; winning play
of the British Drama League Festival
(National). Concerts by Theatre Orchestra,
Wireless Military Band and Chamber Music
programme (Regional).

Tuesday, May 10th-Sir Landon Ronald
conducting a Light Symphony Concert
(National). Vaudeville entertainment '(Re-
gional).

Wednesday, May 11th-Recital by Peter
Dawson and David Wise (violin) ; play,
" Triumph of Youth " (National) Percy
Pitt conducting Orchestral Concert (Re-
gional).

Thursday, May 12th-Chamber Music
Concert ; " Freak Programme."

Friday, May 13th-Songs from the
Shows (National). Pini Tango Orchestra ;
Sir Henry Wood conducting Concert of
Contemporary Music, preceded by a talk
en the concert (Regional).

A FUSE DEFINITION !

3 sizes availoble
Batteries.

1 for Mains.
mail"; from

00 in a to 3 amps.

Fuses are deliberate "weak links"
in a circuit which open upon over-
load. Bulgin Fuses do this safely
surely and instantaneously.
The or type when used on
normal mains voltages will not
"arc" across the end caps. It
would require 30 amps, at 1,000
volts to maintain an " arc" for any
appreciable time.
We know what we art talking about;
there is five years experience of
fuse -making behind every BULGIN
Fuse.

FOR SAFETY'S SAKE FIT " BUL GIN "
.zsi.d. 22. postage for 75 pp. tltustlutcd Catalogue and .11,1ovat
A. D. BULGIN & CO., LTD., Abbey Road, Barking,
Essex. Grangewood 3266 & 3267
tonana :!,,,,srqap,: 9;11, Cursitor Street, ChanceryLane, E.C.4. Teirp/ione: Holborn 2072

Famous Makers' ES Radio Gram
Offer ! CABINET for
7 DAYS' FREE TRIAL

Polished Oak, Piano Tone Cab-
inet (43 in. high, 24 wide).

infTe stihrlid Saves Y011 35(-. Delivered I

FREE ILK. Makers is Radio -
Press. B.B.C., over 3,000
(clients.

All Models from 25/ -
to £15.

034
Patent 8123 acoustie
chamber yields mellow,
riiih, full volume that
your snuaker is really

capable of.
PHOTOGRAPHS AND

LISTS FREE.

1400

PICKETTS Piano Tone Cabinets (P.W.),
Albion Rd., Pexleyheath, Rent

ELECTRADIX\
RADIOS

218, Upper Thames
St., London, E.C.4.

New Bargain Sale List sent on request. 1
LOUD SPEAKERS REPAIRED, 41-

(Blue Spot a Speciality, 5/'-)
Transformers 4/-, Headphones 4/-, all
repairs magnetised free.Tested, guaranteed,

and ready for delivery in 24 hours.
Discount for Trade. Clerkentaell 9069
E. MASON, 44, EAST ROAD, Ni.

A

EXACT TUNERS/250 to 2,000 metres.
Thousands of theso tuners are in uso, andwe can strongly recommend them. No fur -1 her coils are required. Send P.C. for par-ticulars and circuits-FREE.

THE EXACT MANUFACTURING CO.,
Croft Works, Priory Street, Coventry.

prong Spring Grip
BELLING -LEE WANDER PLUG.Stays put, even in portables under vibration.

Side -entry: the whole flex gripped-copper, rubber and braiding.Loaded without tools.
Resilient hard drawn spring wire prongs (net soft brass).
Grips every battery socket: each plug tested in sockets smaller and largerthan any known H.T. battery socket.

Write for complete list of Radio Connections.

12 PERMANENT INDICATIONS BELLING -LEE
FOR EVERY RADIO CONNECTION

Adaertisement of Benin(' & Lee, Ltd., Queensway Works, Ponders End,
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When you buy a fowl component

you are certain
to obtain

a product

that is absolutely
up-date-date-reliable
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best British
materials.
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former
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contact

plate.

Ask your dealer
for full particulars

or write

SEND
FOR

OUR
CTALOGUp*

AND
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CIIICV(T

DIAGRAMa.
direct to us.

IVATIVIEOVIRELESS

CO.,

IMperial
Works.

High
St., Edgufare.

Telepforie
z Zdovare

0323. (M.C.63)

* ^4.; 4---4.--4..40.-4.411.4.-4.4.-4. I

TECHNICAL
NOTES

Some diverse and informative jot-
tings about interesting aspects of

radio reception.
By Dr. J. H. T. ROBERTS, F. Last. P.

Interchanging Valves.
TTHERE is often a good deal of misunder-

1 standing about amplification factors of
valves, and many amateurs think that

all you have to do is to pull out a valve and
put in another with a higher magnification
factor and you will be bound to get greater
signal strength. Now this is not at all
necessarily true, and you may find that the
signal strength is not changed or you may
even find that it has become less !

The point is that you have to consider
not only the magnification factor of the
valve, but also its impedance. It is fairly
safe to say that if you have two valves with
different magnification factors, but with the
same impedance, then substituting the one
with the higher magnification factor for the
other one will result in an increase of
strength of distant stations since the overall
amplification will be greater with the better
valve.

Look out for Instability.
It is not even quite so simple as this,

however, because if the overall amplification
is pushed up too much you may get insta-
bility, and any advantages will be counter-
acted. For instance, suppose the valves in
question are S.G. valves, it is quite possible
that if the set is working satisfactorily and
you substitute another S.G. valve with a
higher amplification factor, the whole
receiver may become unstable.

What I have, said applies more particu-
larly to high -frequency amplifying valves.
The position with the H.F. valves is not
quite sQ simple as with the L.F. valves,
since with the H.F.'s we have also
characteristics of coils to consider as well as
certain other factors.

In addition to this, there is always the
question of shielding to be considered, and
in general we are not dealing with simple
magnification. So that you want to
exercise a good deal more care with regard
to the replacement of high -frequency
amplifiers, particularly of the S.C. type.

So far as low -frequency amplifiers are
concerned, it is much simpler to say before-
hand what the result will be if you substi-
tute a valve of certain known characteristics
for another one.

Spaghetti Resistances.
How long is it since we have been using

spaghetti resistances ? At any rate, how-
ever long it is, they seem to be increasing
in popularity and have certainly established
themselves-aS a permanent and very useful
little component.

It was quite a good idea on somebody's
part to think of making wire -wound resist-
ances in flexible and handy form, and the
spaghetti, resistance is often very useful in
cases where it would be inconvenient if not
imposSible to fit in a wire -wound resistance
of the ordinary type.

There are several points to bear in mind,
however. The different resistances have
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definite current -carrying capacities or rat-
ings, and you should be careful to make a
note of these so as not to over -run a resist-
ance.

Beware of Bad Contacts.
Another practical point is that the metal

end -pieces sometimes come loose, or are
not properly fastened on in the first place,
and you may get a bad contact which will
cause clicks and other irritating noises in
the loudspeaker. As a rule, this can be got
over by the very careful use of a pair of
pliers in pinching the end into position so
as to get a good firm grip of the resistance
element.

Detector Improvements.
A condenser added to the anode circuit of

a detector often effects a decided improve-
ment. It may bring about an increase in
volume or, on the other hand, it may have
the effect of making the reaction circuit
easier and more satisfactory to operate.

In any case, it is very easily tried, especi-
ally if you happen to have a couple of spare
fixed condensers. The condenser should be
connected between the anode of the detector
valve and the filament and different values
should be. tried until you see which gives
you the best results.

This little dodge does not apply to all
sets, but in eases where it does apply it
sometimes brings appreciably improved
results and has the advantage of being very
easy to try.

About Valve Pins.
It is curious to note how design has

changed during the paSt few years in regard
to the small but very important matter of
valve pins. First of all, we had the rather
crude and clumsy split -pin of the ordinary
kind, and this was later followed by the .

much better " banana " type, in which the
loose leaves extended backwards from the
tip.

The banana type of pin has, in my
opinion, a good, deal to recommend it for a
nice, soft, smooth fit, but it is not quite so
easy to make and the leaves are apt to get
broken off.

The foregoing types, together with the
later side -slotted pin, all rely upon the
springiness of the pin itself to get a firm
electrical contact, the valve holder being
rigid.

Types of Holder
With- the latest type of " solid hollow "

pin (or, more correctly, a rigid tube) there
is a very small amount of " give " and this
is preferably provided by springy members
in the valve holder. A very good example
of such a valve holder is the Telsen holder,
which has metal spring contacts at the sides
of the sockets so that., even if there were no
" spring " at all in the valve pins, firm
electrical contact would still be made.

These holders are designed to provide an
_efficient contact with the valve legs, whether
split or non.split. They have a further
advantage that they are of low capacity and
are self -locating.

When using a valve with solid pins and
in an ordinary rigid valve holder, if there is.
any "out -of -truth," about the only thing
you can do is to bend the pins, but 'this
should be done very slowly and with great
care, otherwiae you will overdo it or actually
crack the material of the valve base.

(Continued on next page.)
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TECHNICAL NOTES
(Continued from previous page.)

ductor Speakers.
Judging from inquiries received, a great
any readers seem to be interested in the
ductor, or so-called inductor-dynamie
pe of speaker, This is, in a sense; not

xactly -it cross between an ordinary reed-
ven speaker and a moving -coil, tont

mewhere between the two, and probably
is account's for its popularity, together
ith the fact that a permanent magnet
eld is used, ' so that no field -exciting
rrent is required as with an ordinary

loving -coil speaker.
One of the great advantages of the

loving -coil is that it is capable of movement
ough very large amplitudes, and this is

tarticularly important- in the lower fre-
, hencies where, as you know, a cone-
i pondingly larger amplitude is necessary

order to give the same aural impression
f loudneSs. At very Iow frequencies some
tf the moving.:coils will actually vibrate
hrough a distance of about one -tenth of an
nch, which is quite out of the question
vith an ordinary reed -driven type -Of
peaker. ' -

dreater Freedom of Motion.
The indUctor speaker is a comparative

ewcomer to radio,' and employs a moving-
ron system, hut with much more freedom

lif motion than that of the reed -driven type.
pf course, you must bear in mind that

ilhe permissible amplitude is nothing like
o great as that of the moving -coil speaker.
With an inductor speaker it is a good

Ian to introduce a transformer or choke,
o as to isolate the speaker from the set.
'erhaps I should have said that this is a
ood plan with all speakers, and that the
ductor is no exception to the rule.
With many speakers, of course, you have

o use a transformer for matching up
nductances, altogether apart from the
uestion of isolating the speaker from the
node current of the set. For instance,
ith a moving -coil speaker, generally you

rave to use a very high step-down ratio
view of the very low inductance of the

5 owing poll itself.

nduetor Quality.
I have experimented a good deal .with

he inductor type of speaker, and as
egards - quality I . do not consider that
t is quite in the same class as the -moving.

', ,oil : but, nevertheless, it is quite an
mprovement upon older types, and- seems
o me to fill a need, particularly in view of
he fact that it can be worked direct from
he set without any field current. -
The amplitude of movement of the

' one obtainable with an inductor speaker
s sufficient to warrant, if not indeed to

,,:equire, the use of a baffle board, just as
With a moving -coil. If you are using an
ordinary reed -driven speaker, and you have
eanings in the direction of a moving -coil,
ut do not want to go to the trouble of
roviding a separate field current, it may
ell be worth while to consider an inductor

ppeaker. The best types give excellent
results for all-round purposes, and are

ndoubtedly a very good proposition.

erial Condenser Effects.
I said something about the use of a pre -

et condenser in the _ aerial some little
(Continued on next page.)

"P WER
LINK"

RESONATOR
PRICE 7/6
(Post free 7110).

Banish RADIO
Caused By

MOTORS,
VACUUM CLEANERS,

REFRIGERATORS,
SEWING MACHINES,

FANS, LIFTS,
HAIR DRIERS,

VIBRATORS, Etc.

FIT AN

INTERFERENCE
FIT A POWER LINK 9

PRICES
from 7/6

COMPENSATOR
The nuisance of interference caused by
sparking from electric motors and other
appliances has at last 'been totally
eliminated by the simple fixing of this
compensator to the offending machine.
Irritating background. noises_ disappear.

Three e motor and rolary con- Don't tolerate interference any longer,
certc types from 12/6. Send P.O. 7/9(1. now, or write.for leaflet

ZIT FOR ETTER RECEPTION

AERIAL
PRICE v. 0/6

- IMPROVED, TONE -GREATER SELECTIVITY
The receptive capacity has been scientifically
proved and reveals the. astonishing fact that .the
XZIT achieves an increased selectivity and im-
proves tonal quality. It confines reception to rhe
one station you want 'when used. in conjunction

(Post free 10;10). With your present aerial. Send P.O. 10/10d. now.

STRAIN OFF "SCRATCH" AND "MUSH"
with the ri ,Connected in a minute without altering

the existing wiring. Eliminates those
scratehmoises-from the speaker. Reduces

- Het. whistle= and...preverits
Radio -gram music made 'as clear as a
bell. hakes allradio reception clean and
enormously improves the tone. Send
P.O. 7/10d. now.

J. H.WEEDON & CO., Ltd.

EASY PAYMENTS
" There's no place like HOLMES."
The first firm to supply Wireless parts on easy
payments: Seven years advertiser in " Popular
Wireless. Thousands of satisfied customers.

Monthly
Deposit Payments

TELSEN VICTOR 3 KIT 3976 5/5 7 of 5/5
COSSOR KIT . £8/8/6 10/- 11 of 11/11
OSRAM KIT

-
£10/15 19/6 11 of 19/8

METEOR 3 KIT - £3/15 6/10 11 of 6/10
EXIDE H.T. Accum., 120v. £3 61. 9 of 6/8
BLUE SPOT 66R &

CHASSIS - - - £21216 5/6 9 of 4/5
BLUE SPOT 100 U - 39/6 5/8 7 of 514
AMPLION M.C.6

-
- 67/6 7/5 9 of 7/5

CELESTION M.C. 47/6 5/3 9o15/3.
EKCO Eliminator A.C.18 67/. 7/5 9 of 7/5
New Goods Obtained for Every Order.
Send us a list of the parts you require and the pay-
ments that will suit your convenience, and we will
send you a definite quotation. Anything Wireless.
H. W. HOLMES, 29, FOLEY STREET,

Great Portland Street, London, W.1.
'Phone: Museum 1414.

INVENTORS.
Your ideas may be worth royalties if
submitted to manufacturers-but apply

for your PATENTfirst. Write for myFREE"INVENTORS'
POCKETBOOK " explaining how to patent inventions.
Submit particulars in confidence for free expert advice.
EDWINP.AXE,A.I.M.E.,27,ChanceryLane,London

The ACME of
-CRAFTSMANSHIP

High Grade
RADIO GRAMOPHONE

CABINET
of exclusive modern de-
sign, hand - made and
polished, on Queen Anne
Figured Oak, £4.12.6.
Figured Walnut or -Maho-
gany £5.10.0.

Carriage paid,
Cataloeue Free.

Cabinets made to order a
speciality.GIl Pt7r

Cabinet. Maker,SWINDON
,Istimates tree. .Est. 1866.

FREE To -day

Big Packet of
Annual
CHRYSANTHEMUM
SEEDS

With TO -DAY'S

POPULAR
GARDENING

EVERY SATURDAY, -20.
BUY YOUR COPY NOW
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HT- Hill HT+3 NT+3 HT+ 4

AC.MAINS 2.00-250%50p.

(Radio-- .90-aw,e9,
-amy /coin_f

Steady-silent power, ready for instarit use, with
a good output. This is what you get from
Heayberd C,250 mains unit-supplied in Kit
form ready for wiring -up. Complete in neat steel
case, bakelite panel and Westinghouse Rectification.

PRICEALTERNATIVE OUTPUTS:
60 ma F4 200 erne v. Tap-
pings 60 80 v. Var. S.G.,
0-150v. Var., 100-200 v. Var.

and 250 v. fixed.

150f -
COMPLETE

L.T. 4 v.6 amps.
10 extra.

- -.POST NOW.
I enclose 3d. stamps for List 962 and

others with diagrams of interest.

Name.

Addr4ss

10, FINSBURY STREET, LONDON, E.C.2
.110,te'tlaf, J161. Slif.

Enginarsafide
Containing the widest choice of
engineering courses in the world.
Qualify for a well-pa,d past in En-
gineering .by studying at home with
The T.I.G.B. Become an A.M.I.C.E.,
A. M. I. Mech. E., A. M. 1. E. E.,
A.F.R.Ae.S., etc. Training until Suc-
cessful is Guaranteed for the one fee.
WRITE NOW for " The Engineers'
Guide to Success, -stating the branch,
post, or qualification that
interests you, to
THE TECHNOLOGICAL
INSTITUTE OF GT. BRIT.
26, Temple Bar House,

London, E.0.4.
Founded 1917. 19,C00 Successes

To Scicass-71"
--VOLUME !

Let your Cone (or. Horn) Speaker give that Moving,
Coil Quality and ample dist ortionless votusne without
extra valves by adding the "Ragno " Amplifier(Pro, Pat.) Something new in amplifiers, for it isorked by L.T. supply only .Needs no valves, altera-ions to set, wiring, br expensive parts, and is very

G,ompact. Actually UARANTEED to amplify reccr-, on three times. Spectral Electrode material, Reed and
Robber Blocks, 2 together with full-size, clear...iust mit tonal dr:livings and diagrams. toruct .-Airtent IL.Cook,162. Cranston 151., S.1:.2_

° TECHNICAL -NOTES
keoutlyued from preriov6 pa#e.)

time back, and several readers ltave raised
various, points with regard to this, par-
ticularly .on the question of the wave
length range.

Everybody knows that introducing a
small :condenser in series with the aerial
generally has the effect of sharpening up
the selectivity, although, at the same
time, it may reduce the signal strength
below normal. This is more particularly
the case if the capacity- of the condenser
is too small. -

On putting in a condenser, in fact
you may sometimes find that the signal
strength is actually improved at first,
but as the capacity of the condenser -is
still further reduced, the signal strength
will fall off, Not only is the selectivity
actually improved by the use of a series
condenser in this way, but if the signal
strength is reduced there is a still further
apparent sharpening of the selectivity,
due to this very reduction of the signal
strength -fed into the first valve.

Effect on Tuning Range.
Now as regards the timing range, so

long as the capacity of the condenser is
kept within proper limits, the tuning- can
generally be brought down to include
lower wave -lengths without really sacrificine:
anything appreciable at the upper end. -

The reason for the increase in selectivity
is that the condenser in series with the
aerial has the effect of reducing the aerial

NEXT WEEK
The

"COSMIC" TWO
7f A set thousands of constructors

have been waiting for.
=-

damping ; and, of course, with reduced
damping, selectivity is naturally sharpened.

You need not use a pre-set condenser :

you can use a fixed condenser if you wish,
but inasmuch as the best value of capacity
depends so much upon circumstances, so
that it is impossible to, say beforehand
precisely what value will be the best, it is
preferable to use a preset condenser, so
that you can adjust this in accordance with
your own particular conditions. I should,
perhaps, mention that a maximum capacity
of about .0003 mfd. will generally be found
to meet the case.

The Earth Question.
Probably you may have noticed recently

that various water -supply companies have
been inquiring into the question as to
whether they should allow water -pipes to
he used as earths for radio sets. The
trouble appears to he that in some cases
the minute currents running -to -earth
cause disintegration Or corrosion of the
metal pipes owing to electrolytic action.
Incidentally, water -pipes have been used as
earth connections for ordinary houPc
telephone installations long before broad-
casting began.

The problem is rather an interesting one,
andwe shall see in due course what attitude
the authorities take up.

CHARGING
A.C. BOARDS D.C.
If you are interested in the charging
of a large number of Wireless
Batteries and a few Car Batteries
at the same time, write for fuller
details to :-

LESLIE DIXON & CO.,
218 Upper Thames St., E.C.

ENGINEERS-IMPORTANT NOTICE.The 19th Edition of "ENGINEERING OPPOR-
TUNITIES " is now ready for distribution. Thisis not merely a pamphlet, _ but a 200 -page book

.of unique reference that you cannot well afford to
miss. - By reading it yon will know us, our work,
-our aims and how we can alter your entire outlook
-and earning power, whatever your age or experience.
Among other things, the Handbook shows the
-easiest way of preparing for B.Sc., Mesh. E.,
LE.E., G.P.O., etc., Exams., outlines Modern Home -
Study Courses all branches of Civil, Mech., Elec.,
Motor, Aero, Radio and " Talkie " Engineering,
and explains the unique advantages of our-Employment 'Department. " ENGINEERING
OPPORTUNITIES " has n -hewn the way to better
--things to over 120,1)00 of your fellows. send for
your copy to-day-Free and without obligation.
BRITISH INSTITUTE OF ENCINEERINC TECHNOLOGY,
401, Shakespeare House, 29131, Oxford Street, London

EASY 'PERMS
-11"E supply all good quality RadioReceivers. Components and Acces-sories on deferred terms. We carry ade-quate stocks and can give PROMPTDELIVERY.12 EXIDE_ W.H. HIGH-TENSION ACCU-
MULATORS 120 1-Ats. 5,000 Largecapacity type, Cash £3 15 0Or 5,- With of (ke and 10 monthly payments ni7110. Carnet'-- char:rod on all ordois from Scotland.

This is the bust and (.{1,111)0St form of High -Tension
supply AV rig Light Mains arc tad
Send Insf of require oleo( 5, ,lool quota, ions trill besent by eel ura. Price list on request.LONDON RADIO -"SUPPLY  CO.(ESTABLISHED 1925),

11, OAT LANE, NOBLE STREET, LONDON, E.C.2
1 r:I.E PtION National 197'i.

is

THE PICTURE PAPER WITH THE
MOST NEWS

SUNDAY GRAPHIC
and Sunday News

te4S,IvisiesesiestislYseseW

TRAINED MEN ARE WANTED AT ONCE.Do not be lett behind. Get into the Radio or Talkie
industry quickly by training at home with the R.T.I.

Br.). A student Writes :-"Although I have
only started your Course this month I already re-gard it as the best investment I have ever made to
ensure an enjo)&ah1,2 and prosperous future."-
(Signed) R. S. Closs, 'Westcliff7on-Sea.
Send for our booklet " Progress " and employment
form. Post Free. No obligation is incurred.
RADIO TRAINING INSTITUTE OF GT. BRITAIN,
10 Union Buildings, St. John St., Newcastle-on -bile

Special   
LESS THANOffer- HALF-PRICE

Manufacturer's Surplus :
Price to Clear: BRAND NEW -90 Henry 90 MA Chokes.

d.c. resistance 375 ohms. Complete inPostpressed steel case freight 3 lbs.).Free A LIMITED QUANTITY ONLY.
Manufacturers of Transformers, chokes 'Plwncanrr
ERIC COOKSON & CO., 173, Church St., BLACKPOOL

7P9

ADVERTISEMENTS
As far as possible all advertisements
appearing in " P. W." are subjected to
careful scrutiny before publication, but
should any reader experience delay or
difficulty in getting orders fulfilled, or
should goods not be as advertised, infor-
mation should be sent to the Advertise-
ment Manager, " Popular Wireless,"
:: 4, Ludgate Circus, London, E.C.4.
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As Good as
the dearest

MOWING -COIL SPEAKER
The amazing performance of BLUE SPOT Inductor Type

100U is difficult to credit-until you hear it for yourself.
It has all the sensitiveness of a good Moving-Coil Speaker.

It has the same ability to reproduce the bass notes to per-
fection ; but it goes one better, for it does not develop the
lower notes at the expense of the higher. The whole musical
scale is reproduced as clearly and crisply and correctly as
in the original.

Hear it for yourself. Test it with
speech and song and music and
you will be completely convinced.

Write for illustrated Catalogue
No. P.W. 34U.

100D, an attractively 'designed
Cabinet Speaker in fine quality
oak, 63/-. -

100
COMPLETE f6MOUNTED
TO CHASSIS

BRITISH MADE

ENE 1B511111/111 1131.1J1 1aDMIPAN111 UV.
BLUE SPOT HOUSE, 94/96 ROSOMAN ST., ROSEBERY AV., LONDON, E.C.1

Telephone : Clerkenwell 3570. Telegrams : " Bluospot, !sling, London."

Distributors for Northern England, Scotland and North
Wales: H. C. RAWSON (Sheffield and London), Ltd.,
100, London Road, Sheffield: 22, Sc. Mary's Parsonage,

Manchester: I 83 , George Street, Glasgow.
liutclzeonaa

A NEW Super Paper o
the FILMS

All Photogravure with Pages in
COLOUR-

HLM
Pictorial
Every Thursday - - - - 2d.

ifEe CIO lEt.
SPECIALLY CONSTRUCTED

RADIO - GRAM CABINET
for the OSRAM " FOUR "

(NEW MUSIC MAGNET)and any set which has side controls
THE OSBORN " MAGNET "
Specially constructed Assembled Ready to
Radio Gramophone Cabi. Polish_ Oak. £4. 0. 0.
ni 1 for the Oceans ' Pour' Assembled and Polished
(New Music Magnet) and Oak, £5.0.0. Assembled
any set which has side Ready to Polish. Mahe -
controls. 3' 6" high. 1' gamy, £5.0.0. Assembled
1010 wide. l' deep. and Polished. Mattes:any,
The baffle behind the £6. 0. 0. Assembled
sneaker. 20" x 17". There Ready to Polish. Walnut.
is storage for 100 records £6.0.0. Assembled and
-and a door on either side Polished Walnut. £7.0.0.
of cabinet as illustrated. All Models Carriage Paid.
offering easy access to Send 3d. in stamps fix
controls Also door at New 1932 beautifully
back. illustrated catalogue

CHAS. A. OSBORN, Dept: P.W.,
The Regent Works. Arlington St.. London.
N.1. Telephone : Clerkenwell 5095. And at 21,
Essex Rd., Islington, N.1. (1 min. from the
Agricultural Stall) Telephone: Clerkenwell 363,1

Build your eliminator
THE

WESTINGHOUSE
WAY

and ensure a constant and adequate high tension, supply.
There is nothing to go wrong in a Westinghouse Metal
Rectifier-no filaments or other delicate parts to burn or
wear out-and no periodical replacements are necessary.
An eliminator incorporating metal rectification will last
a lifetime.
Send the attached coupon and 3d. in stamps for our book-
let "The All Metal Way," which contains circuits and
particulars for building eliminators and trickle chargers.
THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.,

82, YORK ROAD, KING'S CROSS, LONDON, N.1..
COUPON --

WESTINGHOUSE PUBLICITY,
82, York Road, King's Cross, London, N.1. -

Please send me a copy of The All Metal IVay," for which I enclose 3d. in
stamps.
NAME

ADDRESS

P.W. 16-4-32
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AN EWER GR WIN
MULIJARD 2 OLT V
It is a publi which grows b

It grows b cause Mullard 2

Valves, vale

in your re

ause of a defini

volt valves are

es which give supra- me satisfaction.

elver, and note t e improved rece

F I L .VOLTS 2

PROTECTED BY PATENTS

Mullard
PM.12

MAX ANODE VOLTS 150

CV

SCREENED GRID
H.F. AMPLIFIER

Price 16/6

IL.VOLIS 2

PROTECTED
BY PATENTS

llard
MO WOOL VOLTS 150

CV

SUPER POWER
VALVE

Price 1 2/ -

POWER
VALVE

Price 8/9

DETECTOR
Price7/-

T.H. 'WASTER sv-VALV".
Adct. The Mullard Wireless Service Co., Lid., Mullard House, Charing Cross Road, London, W.C.2.
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