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FLEXIBLE
RESIST/

Like all other “LEWCOS” products the
Spaghetti Resistances maintain a. high
standard of: quality—tive result of over fifty
years’ experience i Wire Manufacture.,
The termuimals. of this mew product ave
constructed! to) prevent loese connections,
and the hlack sleeving is made. of a special
material which eliminates: the possibility
of cracking.
The values of the ningteen: different resist-
ances, which are suitablg for use im all
¢ircuits,, are. printed below.
“If itls “LEWG@S" ip inust: bg goods*

Advertisers Appreciate Mention of “AW:.” with. Your Order
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Auvz, of Tetsen Elctric Co., Lid., Bt m ngham.
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TOTELSEN-
10Y0

Telsein Valve Holders.
Pro. Pat. No. 20286/30.
An entirely new design
in Valve Holders. em-
bodying patent metal
spring contacts, which
are designed to provide
the most efficient contact
with the valve legs, whe-
ther split or non-split.
Low capacity, self locat-
ing, supplied with patent
soldering tags and hexa-
gon terminal nuts.

Tetsen Four-Pin Valve
Holders
Price 1/- each,

Five-Pin  Valve
Price 1/3 2ach:

Telsen
Holders.

“ACE” - g
“RAI)IOGRAND T
“RADIOGRAND "™

Telsen H.F. Chokes. De-
signed to cover the whole
waveband range from 18
to 4,000 metres, extremely
low self capacity. shroud-
ed in genuine bakelite. In-
ductance, 150,000 micro-
henries; resistance, 400
ohms, Price 2/6 each.

Telsen Grid Leaks.
Absolutely silent and non-
microphonic, practically
unbreakable, cannot Dbe
burnt out, and are unaf-
fected by atmospheric
changes. Not being wire
wound, there are no cap-
acity effects. Made in
capaeities: 1, 3,1, 2, 3, 4,
and 5 megohms. Price
1,- each.

Telsen Fixed (Mica) Con-
densers. Shrouded in gen-
unine bakelite, made in
capacities up to .002 mfd.
Pro. Pat. No. 20287/30,
.0003 supplied complete
with patent grid-leak clips,
to facilitate series or paral-
lel connection. Can be
mounted upright or flat.
Tested on 500 volts.

Price 1/- each.
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TELSEN L.F., TRANSFORMERS
Ratios 3-1 & s-1
3-1& 5-x 12/8
- Super Ratioy7-1 17/6

8/6

(imatenr Wrreless

TELLS
ELSEN TELLS

TELSEN Compon:znts pass on to you
the full perfection of the original—
no need to test them—you can rely
on the guarantee which is in the
name TELSEN ... As you construct
your set you know of at least Six
points of possible weakness which
are safeguarded by TELSEN . . . As
you switch on the receiver for the
first thrilling test of the completed
instrument there is no need to strain
forward and ‘listen’—you lean back
and ‘hear’ ... Fit TELSEN Com:
ponents and safeguard the Key
positions of your new set . . .

| CON

To Ensure Speedy Delivery, Mention “A.W.” to Advertisers
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The greater excelilence
in volume and tone
which an 8 pole
unit alone can give

The “Undy” § pole Dynamic Unit and Chassis
is so marvellously sensitive that it gives the maxi-
mum result from every recelver large or small.
At the same time the “ Undy *’ works on a mini-
mum of power, rendering unnecessary expensive
high power final stage valves.

Hezr the “ Undy”’ and KNOW that none other
can give such perfect result,

Lyitish Patent
No. 336830.
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EXTRACT FROM
“DAILY EXPRESS”
REPORT

GET
YOUR COPY
OF THE APRIL
ISSUE NOW

The DAILY EXPRESS

praises the W. James’

o e\
. F R P N ¢é $9
MARCH 7 o 2uasas o | SUPER 60
. r'd W (5’\“‘59 « o\«“‘z‘\
o o

The difficulties of separating stations have
now been overcome by a new set of revolu-
tionary design—the “Super 60, by W.
James.

Read what the ‘“Daily Express’” says
about this amazing new receiver. Then
read the April issue of WIRELESS MAGA-
ZINE, now on sale, which contains further
extensive details of the “Super 60”—the
set that has set a new fashion in radio.

OTHER FEATURES OF THE APRIL ISSUE
; INCLUDE :—

16-pp. LOUD-SPEAKER SUPPLEMENT—
Loud-speaker Choosing, Using and Build-
ing.

ARE YOU A LISTENER OR A KNOB
TWISTER—by Whitaker Wilson.

POWER NOISES THAT SPOIL RECEPTION
—by Alan Hunter.

LATEST LF. CIRCUITS—by W. James.
RADIO MEDLEY—by BM/Press.

W IRELESS MAGAZINE

APRIL ISSUE NOW ON SALE. PRICE |/-~. OF ALL BOOKSTALLS AND NEWSAGENTS

AT AN AN

Mention of “Amateur Wireless’’ to Advertisers will Ensure Prompt Attention
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GUARANTEED KITS

KlT FOR THE
B.B.C. ONE

s.
1 Ebonite panel, gby 6 in. 3
1 .0005 variable condenser
(J.B., Cyldon) 1
1 Filament switch (Junit)
1 Valve holder (Telsen) ..
1 Two-way coil holder
1 Fixed condenser, .0003
(Telsen) |
2 Fixed condensers, .0oo1
(Telsen) X 1 2
1 Grid-leak holder »
Wire and Sistoflex ..
4 Terminals, fitted to
blocks (Belling Lee) .2
1 Baseboard d

O ek bt

[
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Cash Price £1 7

" Connecting wire and sleeving (H & B)

Super 60

- 60 ———
Stations Anywhere

Have you read ¢« Wireless
Magazine ”’ this month ?

H & B GUARANTEED

KIT contains all you re-

qguire to construct this
‘Marvellous Receiver.

Full Kit. .£6:3:0
Frame Aerial £1:7:6
Qak Cabinet
Six specified

Valves . . £3:16:0

BUILD IT NOW !

17:6

"COMPANION"

FIVE-VALVE PORTABLE

1—.0003-mfd. variable condenser with
drum drive (Cyldon and J.B.) ) 1
1—.0001-mfd. variable reaction conden-
ser (Polar)
Wave-change and ﬁLament smtch com‘
bined (Benjamin A
s—Four-pin valve holders ( 1 elsen) 48
2-H. & B. Specified hlvh-!requency
Coupling units
3—1-mfd. fixed condensers (Dublller)
x—LoX'-frequency transformer (1clacn
“Ace” N
2-—Grid-leak holders’ (Llssen)
1—2-megohm grid leak (Telsen)
1—100,000- -ohm resistance (Lissen)
3—F1\ed condensers, 1 .002-mfd., 1 .005:
mfd , and I 0005 -mfd. (TCC
type “M”) .. 4
4—Spaghetti resistances, x 100, ooo ohm,
I 20,000-ohm, and 2 2 ,000 - ohm
respcctnelv (H. & B)

o

_
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6—\Wander plugs, marked: B.+,
G.B.—1, GB—Q HT—, HT+1
H.T. 42 (Bellmg-Lee) 1

2—Spade terminals, marked : L oL}l + s
L.T.— (Belling-Lee} .

3—Yards of thin single fles (Le“coﬂex)

Safety fuseholder and fuse (Bulgin No. T4)

4—Ounces No. 28 D.S.C. wire (Lewcos) .

Loud-speaker unit (Ormond) . .

10-in. built cone with Tona.\ ndaptorcom
plete ..

CASH PRICE £4 5 9

« COMPANION ” ACCESSORIES

roo-volt H.T. battery (Siemens) o 15
9-volt grid-bias battery (Siemes) .
2-volt non-spillable accumulator (C.A V
type 2NS21) e
5—Specified Mullard valves 4
Portable Cabinet (Camco * Riverside ”) 2 5

—
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H & B High- Designed &y
Frequency H& B at e
COQUPLING guest of ‘AW’
UNITS. and  exclusitve-

1y spenﬁed Sor
THE -

P, 4NIO ’\’ P>

H & B SPECIFIED 1{5/.
COUPLING UNITS  Tthe pair

-

KIT FOR THE
B.B.C.CRYSTAL SE'dr

1 Ebonite panel, 4} by 41

in. (Trelleborg) iy 10
I .0005 variable condenser
(Formo) .. .. 4 6
1 Crystal detector for
panel mounting .. 2 6
2 Terminal blocks (Bellmg
Lee) 1 4

4 Termmal.s' marked A
E, Phones (2) (Belhng

Lee) . .. 1
1 .0003-mfd. fixed conden-
ser (Telsen) . ph e |

Connecting wire
Crocodile clip (Bulgm)
Coil ready wound .. 2

Cash Price .. 14

DX ARWWS &

KINGSTON HOME RECORDER

For the 1931 Ether Searcher. Enjoy

the pleasure of making your own records.

It’s simple with the Kingston recorder.

Make permanent records of your

favourite  Broadcast items  with

Kingston Recorder and the 1931
Ether Searcher.

Broadcast Model

This consists of—(1) A wire gauge. (2) A track-
ing device. (3) A specially tuned pick-up. (4)
Track arm. (5) Recorder sound box. g)
Needles, The fixing of the track arm to the
gramophone (any type is suitable) is only a
matter of a few moments. To record broadcast
items attach the lcads from the special cutter
pick-up to the loud speaker terminals of radio
set, and set gramophone motor in motion.

price £33 16 $ 6 rommlete in

recording discs.
Acoustic Model

This model is very similar to the Broadcast
model. except that the equipment does not
include the special cutter pick-up. It has been
designed for those possessing a gramophone and
records speech only. A small horn is fixed to
the special sound box, and it is into this that the
message 1s spoken. The resultant recordings are
not only of crystal-like clarity, butare exact
reproductions of the voice tone.

Complete with 3
PRICE £2 ¢ 5 P o recording discs
Full Instructions, clear and simple, are contained

in every box

Delivery from Stock. Trade supplied.

Carriage paid on all Cash Orders.

H& B RADIO CO. '

34, 36, 38 BEAK STREET, REGENT STREET, LONDON, W.1 |

NOTE.—Any peaits sold separately.

Telephone: Gerrard 2834

C.0 D charges paid on all orders over £1.

Advertisers Appreciate Mention of ““A.W.” with Your Order
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Designed for

more efficient
H. F. Amplification

Greater all-round efficiency, increased sensitivity and wider
range are readily available to all users of non-screened Grid
Receivers in the new Cossor 210 H.L. Incorporating the
famous Cossor seven point system of filament suspension
this new valve is complefely non=microphonic. Owing 1o the
favourable grid current characieristics no grid bias is necessary

resulting in an exceptional degree of H.F. Amplification. The
use of the Cossor 210 H.L. will ensure a considerable in-
crease in the efficiency of any non-screened Grid Receiver.

A. C. Cossov, Ltd., Highbury Grove, London, N5

f.-;g' THE NEW]

M@ ST I

The new Cossor 210 H.L. 2
\olls 1 amp. lmpe ance 22.000,
Amplification Factor 24, Mutual
Conductance, 1.1 m.a./v.

Anode vohnze 75]50 8/6

Please Mention *“A.W.” When Corresponding with Advertisers
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BERNARD E. JONES.

TecHnicat Eoitor:

J.H.REYNER BSc. AMIEE.

THe LeaDING RADIO WEEKLY FOR THE |
CONSTRUCTOR, LISTENER € EXPERIMENTER.

Research ConsuiranT:
W JAMES.

Assistant Epitor:

H. CORBISHLEY.

[NEWS : &  GOSSIP-or e WEEK

SPRING IS HERE!

HAT do you intend doing about radio,

for the summer? Are you going to
make up a set for out-of-door work, or are
you making any arrangements for a loud-
speaker extension from your present set
into the garden? Weather experts promise
a fine summer; radio is even more interest-
ing this year than last, and the B.B.C. is out
to give a greater proportion of light music.
What about it?

DON’T BE ANNOYED
ON'T let the new Slaithwaite station
upset your reception. AMATEUR
WIRELESS is out to help you in wipe-out and
selectivity troubles. Constructional-details
are given in this issue of simple one-valve

..............................................................................

RADIO-GRAM CHURCH BELLS'

Here is the am;-)hﬁer which, by means of a loud-speaker in
the belfry, gives church bell “broadcasts*’ at Totteridge

church, Hertfordshire.

These artificial bells are such a
success that a larger amplifier is to be fitted

and crystal arrangements (B.B.C. officially
approved) which will help users of these
simplest sets to get interference-free recep-
tion.

NORTH REGIONAL TESTING

T last we have definite times for the
public-participation tests of North
Regional. The first official test will be given
on Monday night, March 23, after Midland
and North Regional stations have closed
down. The wavelength to which sets must
be tuned to receive these test signals is 479
metres. A regular schedule has been drawn
up for morning and evening test trans-
missions as from March 23. Every Monday,
Wednesday and Friday North Regional
will radiate on normal power and modula-
tion from 11.15 to midnight.
Then every day as from March
24, except Sunday, transmissions
will be given in the mornings
from 11.5 am. to 11.45 am.
We understand that a late series
of tests has been arranged for
“Tuesdays, Thursdays and Satur-
days, starting at 12.15 and con-
tinuing until 1 a.m.

NEWCASTLE'’S FUTURE

I ISTENERS to the Newcastle
4 station will be glad to hear
that the B.B.C. has definitely
decided to retain the Newcastle
station. The reason given is
that Newcastle is just about 100
miles {rom Slaithwaite and
listeners in the Newcastle dis-
trict are therefore just outside
the service range of North
Regional. Many of the other re-
lays will be ¢losed down soon.

BILLY BENNETT'S
SURPRISE

URING the week listeners

were surprised to learn
that ‘““Alexander and Mlose,”’
the B.B.C. vaudeville stars, are
in reality Mr. James Carew and
Mr. Billy Bennett respectively.
Discussing this denouenient with
a B.B.C: official," we learn that
Billy Bennett will be heard again
with his partner on April 6.

PRINCIPAL CONTENTS

Page
News and Gossip 513
The ¢ Companion Portable - 515
“Effects”’ . 517
Why Signals Sometlmes Fade 518
The Largest Long-waver ... 519
In My Wireless Den 520
On Your Wavelength e 523

Home. Recording with the “Ether

Searcher’’ 20 525
Without Fear or Favour ... 527
Simple Regional Sets Approved bv

the B.B.C. - ... 523&529
H.M.V, Radio-Gramophone Model

521 L 534
Choosing the R.iﬁht Resxstance 536
We Test for You ... 538
Readers’ Ideas and Questxons ... 540

After only two broadcasts ‘‘ Alexander and
Mose"’ were stars. Surely a record in enter-
tainment history. The broadcast turn is dif-
ferent every time and is the result of strict
rehearsals and attention by Billy Bennett
to the special needs of radio entertainment.
Asthe B.B.C. state : ““ Itisan extraordinary
commentary on the power of radio that
‘Alexander and Mose’ are already better
known than Billy Bennett, in spite of the
fact that as Billy Bennett he has achieved
great success at variety theatres.”’

MAKE A NOTE

HAT should prove to be an extremely

humorous broadcast is a series of
talks arranged between Jack and Claude
Hulbert.” Starting on April 28 and con-
tinuing once a week for three weeks through
the National stations, Jack and Claude
will discuss their holiday, which was spent
collecting fossils !

STILL MORE LICENCES

ATEST licence figures issuetd by the

B.B.C. show that the increasc for
February, 1931, is just double that for
February, 1930. The number of licences
actually taken out during February of this
year was 35,000, We are surely safe in
saying that no other undertaking in this

2 NEXT WEEK :—A FINE SUPER-SELECTIVE

THREE-VALVER @
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—Continued

country can boast of such a steady and
remarkable progress in times of general
depression. No doubt the reduction in the
price of receiving equipment has something
to do with the spreading of the listening
habit. “During the past winter the move-
ment has been towards a 10 per cent. reduc-
tion in the prices of reputable sets,’’
recently stated Mr. D. Grant-Strachan,
honorary secretary of the Radio Manu-
facturers’ Association.

SEMMERING TESTS BEGIN

HE international wavelength tests

among high-power stations, as arranged
at the recent Semmering Conference, are
now in process. One night recently the
London Regional and National stations
both continued to broadcast until midnight.
It was the turn of these stations to have
their field strength measured at the fifteen
European points referred to in previous
notes. The whole tests are to be done in two
periods of sixteen days and will end in the
first week of April. There is every likeli-
hood that recommendations will then be
made that certain stations should change
wavelengths -in order to reduce interfer-
ence.

OPERA BY TELEVISION

L EARING by radio has not made

America opera-minded. Secing by
radio, simultancously with sound repro-
duction, will bring _opera into far greater
favour.”” Such is the view of William
Gustafson, leading basso of the Metro-
politan Opera Company of New York.
“We’ll eventually evolve a new technique
for opera itself when television arrives,’’ he
states. ‘“ We’ll have to speed up the acting.
There will be more life in the production.”’
Therc scems to be a lot more optimism
about the future of television in America
than in this country, judging by the

..........................................

numerous statements that come to hand on
the lines of the above.

NEW YORK'S ¢ RADIO CITY

HE architect’s plans for the proposed

“Radio City’' to be erected on Fifth
Avenue in New York have now been
revealed to a group of journalists. The
actual constiuction is to begin in June and
the first buildings will be ready for occupa-
tion by the autumn of 1932. In this, the
most ambitious private development ever
conceived  in America, the main building
is to be that of the National Broadcasting
Company, containing sixty-eight stories
and 2,000,000 feet of floor space. There will
be thirty studios for broadcasting and
television, designed in the belief that
television will be a practicable means of
entertainment by the time Radio City is
completed.

NEW TIMING OF SUNDAY PRO-
GRAMMIES

N alternative to the Bach Cantata will
be introduced into the Sunday after-
noon programmes as from Easter Day.
This alternative will be given from the
London and Midland Regional transmitters
which have hitherto been silent until
3.30 p.m. The effect will be that as from
April 5 the Regional transmitters will
start at 3 p.m., that is, half an hour carlier
than at present, providing an apprqQpriate
contrast to the programme broadcast from
the National transmitters. A good idea,
we think.

RECORDS FOR SPONSORED PRO-
GRAMMES

MERICAN listeners in certain dis-
tricts are finding that several adver-
tisers are giving fewer original broadcasts
during sponsored programme hours, and
are specialising in gramophone records.

............

A POET'S LICENCE!

............................................. , Although there
is a preponder-

ance to ““cann-
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ed” music,
even when the
programmes
are not spon-
sored, this de-
velopment is
not ‘altogether
regarded in an
unfavourable
light, for the
quality of the
transmissions
1s very good
and the very
best  records
are chosen. A
large motor-car
company has
just placed
with one of the
record-produc-
ing studios a
contract for its
broadcasting
requirements
for ten weeks,

the cost being
{ £200,000. The

Qosﬁﬂ.‘\'"

i

B.B.C. should be able to put over some
splendid gramophone record programmes
if paid f£20,000 a week for its trouble!

A NEW SLOT MACHINE
ENNY-IN-THE-SLOT wireless is yet
to be heard in this country, but
Londoners were probably surprised to see
that last week a shilling-in-the-slot machine
for selling gramophone records and needles

TESTING H.T.!

Some amateurs short-circuit their
high-tension batteries with a piece of
flex, and if there is a big flash then they
judge that there must be a fair amount
of ¢ juice’’ still left in the battery.
Actually this is one of the quickest

ways of running down a battery, and i
two or three of these so-called tests will |
ruin the average high-tension battery.
If you want to test the voltage, then
use a high-resistance voltmeter.

was installed outside a West End theatre-
The records automatically sold by the
machine are the new flexible variety, and
as each machine holds two hundred records,
radio-gram enthusiasts have plenty from’
which to choose !

A BRISTOL RADIO SHOW

LANS are in hand for a radio show to be
held in Bristol. It is hoped that this
show will coincide with the Bristol Radio
Week. This is the first Radjo Exhibition
of its kind to be held in the west of England
and readers should malke a note of trying
to get to the Colston Hall to sce the
Exhibition, which will run from September
21 to 30, inclusive.

'"WARE SHOCKS

UITE a nasty shock can be given by

the large-capacity condensers used
for smoothing the output from a high-
tension eliminator. Also they are quite
capable of holding their charge for some
hours after the set has been switched off,
unless there is a conducting path through
which they can discharge. Accordingly, if
it is intended to investigate the interior of
the set, it is advisable to switch off the
high-tension before the low-tension. Any
residual voltage left on the smoothing-
condensers is then discharged as plate
current through the valve, because the
latter acts as a conducter so long as the
filament is lit.
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“AW.s” new portable for 1931,

the “Companion,”’ is that it is easy
to build. First details of this new set were
given in last week’s issue, and constructors
will be interested in the following additional
notes dealing with the frame aerial box,
loud-speaker, and general assembly of the
set.

lazadmm.

ONE of the great features about

l‘

00/ %

Constructional and winding details

A small reproduction has already been
given of the layout and wiring diagram for
the receiver unit, which is made up, as can
be seen from the photographs, in a three-
stage manner, the panel, valve support, and
the vertical riser, all being of wood.

This unit fits into the front part of the
cabinet, leaving space for batteries at the

back. - The frame aerial is made up on a’

skeleton frame which fits inside the lid of the
cabinet and the loudspeaker is in the centre
of this in the conventional manner.

L, The Frame Aerial

Details of the construction of the speaker
+and frame aerial unit can be clearly seen
+ from the accompanying reproduction of the

LONG-WAVE MEDIUM-WAVE

3/44;41",?’;

s

PO

3
e

[—

VALVES TO USE

blueprint. - It should be nofed, inciden-
tally, that a full-size blueprint of the
receiver unit on which details of the cabinet
and speaker are also given, can be ob-
tained, price 1s. 6d., from the Blueprint
Department of AMATEUR WIRELESS, 58-61
Fetter Lane, London, E.C.4.

The frame aerial is wound on a frame, the
front portion of which is made up by the

loud - speaker
Aerial wound with et Thisfront

a measure:
wosadoc wire Al T S
direction.

and the frame-
work at the
back, which
fits inside the
box, measures
13 in. by 13 in.
The spacing
pieces of wood
which should
be of round
section, are 15
in. in diameter

REAcrlo}v

/\

Esz

i.. and 3% in.
long. There
are three wind-

ings on the
frame aerial,
the one nearest

,___
o SN

il

the loud-
speaker fret
being the

of the frame aerial

medium-wave wind-
ing, centre for reaction
on both wavelength
bands and the third
winding for long-wave
working. All windings
are in the same direc-
tion and are of No. 28
d.s.c. wire.

Frame Windings

It is advisable to
make accurate
measurements for the
positions of these
windings. On one of
the round spacers, pre-

WINDING THE FRAME AERIAL : MAKING THE SPEAKER

The receiver portion of the portable
with valves ready for placing in the
cabinet

eCOMPANlON
RIABLE“

: OPERATION

ferably that at the bottom left-hand corner,
mark off six points, one being 3 in. from
the start, the next 1in. along, the next
approximately 14 in. away, the next 34 in.
away, and the last 3jin. away. Start
winding from the first point and put on
fifteen turns of the 28 d.s.c. wire.

It is important that these turns should be
spaced slightly, each wire being placed a
little away from the next by about the
same thickness. In this way the fifteen
turns should occupy the 1in. space and
should finish at the second point where a
small hole should be drilled so that the end
of the wire can be secured. Make a loop of
the wire so that the tapping point B (see
blueprint) can be soldered here and then
carry on to the last but one point where
another hole should be drilled for the start
of the long-wave winding.

Long-wave Winding

The long-wave section has forty turns,
wound in the same direction as the short-
wave winding, and this takes up the approx-
imately 34 in. space provided. The wire is
then twisted through a small hole drilled at
the finish. Loop the wire again so that the
tapping point ¢ may be soldered and then
carry the wire back to the vacant point
near the start (that is, 14 in, away from the
medium-wave winding), and ‘start the
reaction winding here.

Wind in the same direction and put on
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eleven turns, finishing at the last marked-off
point where the wire should be twisted
through a small hole in the spacer and
carried off to the tapping point, D.

The loud-speaker is quite easy to
assemble. The unit, Ormond, Blue Spot,
Triotron, Hegra, and Sheffield Magnet
being suitable, is fixed to the back of the
fret so that the adjusting knob is con-
veniently accessible from the front of the
set when the lid is open. The cone can, of

course, be purchased ready made, or can be-

made out of a sheet of paper to make a
10in. diameter cone, as supplied by
Six-Sixty or Kone Dope.

‘Making the Cone

If the cone is made up at home, then
remember to male a neat job of glueing the
edges, and of attaching the open edge to the
resilient felt or cardboard ring, which, of
course, abuts against the back of the loud-
speaker fret. Incidentally, care should be
taken to mount the unit very firmly to the
fret, for any vibration will affect the working
of the speaker. The cone is simply inverted
over the end of the speaker driving rod and
then the chuck is tightened on the rod, so
that the cone is held quite firmly, but with-
out undue pressure against the wooden
front. The method of assembly is abvious
from the illustrations.

Constructors may not have finished all
the'necessary work on the receiver unit and

COMPONENTS FOR THE
‘“COMPANION PORTABLE”

Portable cabinet (Camco * Riverside *").

.0005-mfd. condenser, with drum drive (Cyldon,
J1.B., Formo, Lotus, Polar, Lissen, Utility, Burton).

.0001-mfd. variable reaction condenser (Readi-
Rad, Bulgin, Peto-Scott, Formo, Polar, Lotus,
Burton, Lissen).

Wave-change and filament switch combined

(Benjamin).

Five 4-pin valve holders (W.B. * Rigid,”’
;e'lsc)an, Lotus, Clix, Benjamin, Lissen, Junit,

rix). '

Two high-frequency coupling units (H. & B.,
Peto-Scott).

Three 1-mfd. fixed condensers (Lissen, T.C.C.,
Formo, Dubilier).

Low-frequency transformer (Telsen  Ace,”
kis;:n, Burton, Varley, Ferranti, Voltron, Lotus,

Two grid-leak holders (Lissen, Bulgin).

2-megohm grid leak (Lissen, .Telsen, Readi-
Rad, Graham-Farish, Dubilier, Watmel).

100,000-ohm  resistance (Lissen, Graham-
Farish, Telsen).

Three fixed condensers, one .002 mfd., one
.005 mfd., and one .0005 mfd. (T.C.C. type * M,”
Graham-Farish, Lissen, Telsen, Ormond).

Four spaghetti resistances, 100,000-chm,
20,000-0hm, and two 2,000-chm respectively
(Graham-Farish, Bulgin, Lewcos, Sovereign).

Connecting wire (Glazite),

Six wander plugs, marked : G.B.-}+, G.B.—1,
G.B.—2, H.T.—, H.T.+1, H.T.+2 (Belling-Lee,
Clix, Eelex, Burton).

Two spade terminals, marked :
(Belling-Lee, Clix, Eelex, Burton).
Three yards of thin single flex (Lewcoflex,

Peto-Scott).

Safety fuseholder and fuse (Buigin, No. F.4 :
Readi-Rad).

4 0z. No. 28 d.s.c. wire (Lewcos),

Loud-speaker unit (Ormond, Blue Spot, Trio-
tron, Hegra, Sheffield Magnet).

Cone paper to make a 10 in. diameter cons
(Six-Sixty, Kone-Dope).

One loud-speaker chuck (Tonax, Weedon).

100-volt high-tension battery (Fuller special
partable ize, Pertrix, Ever Ready, Drydex).

9-volt grid-bias battery (Fuller, Pertrix, Drydex, -
Ever Ready).

2-volt non-spillable accumalator (C.A.V. type-

LT.4, LT~

2NS§21, Exide, Fuller).
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a few hints on the wiring and mounting may
be helpful. On the blueprint the valve
holders are shown dotted because they are,
of course, mounted on the reverse side so
that the valves project upwards when the
receiver unit is in its box. Beneath the
valve platform are the coupling condensers,
which are held simply by the rigid wire
making connection to them, no other sup-
port being needed.

On the vertical riser between the valve
platform and the panel are the bigger parts,
such as the low-frequency transformer, by-
pass condenser and one of the H.F. coupling
condensers. The other H.F. coupling unit
is on the underside of the
panel, together with a 1-micro-
farad fixed condenser which
is similarly mounted. On the
blueprint the heavy wires in-
dicate rigid connections, while
the open wires represent flexible
connections or spaghetti resis-
tances. Where any wire is
shown dotted this implies that
it is on the reverse side of the
mounting board shown.

Take care over the connections
to the wavechange switch, which
also does duty for turning the
set on and off. The low-tension
positive and negative wires are
soldered to this switch and,
when spade tags have been
attached to their ends, may be
twisted for neatness. Take the
greatest care over the whole job
of wiring up the set, because one
wrong connection will entirely
spoil the results.

When the frame aerial unit
and receiver are complete, the whole
assembly may then be placed in the
cabinet and the connections from the
frame aerial and loud-speaker should be
completed.

Suitable Valves

So far as valves are concerned, the first
and second valves should be chosen from
the following : Marconi or Osram Hz,
Mullard PM1HF, Cossor 210HF, or Mazda
HLz210. The detector should be a valve
such as Mazda Hz210, Cossor 210RC,
Mullard PM1A, Marconi or Osram Hz2i1o
or Eta BY2023.

The first low-frequency valve should be of
medium impedance, such as the Marconi
or Osram L2ro, Cossor 210L, Mullard
PMi1LF, or Mazda Lzro.

The power valve should not be of the
‘‘super”’ type, for too big a drain will be
taken from the high-tension battery, and
it is recommended that one of the following
valves be used : Mullard PM2A, Cossor
215P, Marconi or Osram LP2, or Mazda
P220.

Operating

For a first test place the valves in their
holders, connect up to a 1o0o-volt H.T.
battery (Fuller special portable size, Per-
trix, Ever Ready or Drydex) and to a
g-volt grid-bias battery. 115 or 3 volts
should be put on the first grid tapping and
4% to 6 volts on the second tapping. The
high-tension positive 1 tapping should be
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placed somewhere between 60 and 8o volts,
and the full roo volts should be applied to
the H.T.+2 tapping. Make sure that the
small fuse bulb is well screwed home in its
holder.

Tuning

Tune slowly at first, keeping reaction near
the oscillation point during the initial tests
and keep the frame aerial approximately in
line with the station which it is desired to
receive. The directional properties of the

aerial will be found very handy in cuttmg
out interference.
Don’t forget that the ‘' Companion’’

Readers desirous of making the cabinet will find all the

essential details given in this drawing

Portable can be seen in the Radio Depart-
ment windows of Messrs. Selfridge & Co.,
Ltd., of Oxford Street, London, W.r.

THE NEW MAGNETISM

HE magnetisation of a body is con-

sidered to be due to electrons in rota-
tion about each atom or nucleus. The
latest theory is that each electron not only
rotates bodily about an orbit, but also
simultaneously spins about its own axis, in
much the same way as the earth moves
around the sun. This point of view is
interesting because it gives the electron a
permanent magnetic character in addition
to being the fundamental unit of negative
electricity. It also goes to show that
magnetism is a definite part of the make-
up of every atom, therefore of all matter.

M. B.-

Station CFCF, in Montreal, owned and
operated by the Canadian Marconi Com-
pany, has been added to the seventy-
three stations associated with the National
Broadcasting Company in America.

During the year of 1930 the Columbia
Broadcasting System in America received
1,027,046 letters from listeners. The pre-
vious year, 416,069 were received.

Carrier pigeons are still used for com-
munication purposes by the U.S. army to
supplement wire and wireless systems:
The navy, however, has virtually aba.n-
doned them.
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[ AVE you ever been in the Effects

Studio at Savoy Hili? Ifyou haven't,
then it’s well worth a visit, although .the
privilege of an uninterrupted survey, such
as I'had, is a difficult one to obtain.

However, 1 was lucky, so here is_an
account of my experiences.

The studio is in the basement. I don’t
think this is an intentional location, at any
rate from the point of view of noise, because,
next .to the studio is another——used for
speech in plays, chiefly, and almost opposite
is the echo room.

However, there are many either inten-
tional or unintentional advantages about
this situation; one of them being that there
is a fine floor. When I say stone, the floor
is in reality a very fine example of mosaic
inlay, a legacy from the time when the
building was a block of super flats. You can
imagine how the effects men revel in this
ﬂoor Think- of the excellent ‘‘crashes”
they can obtain by dropping things upon it,
and so on.

The Properties

When I entered the double doors leading
from the passage, the first thing that struck
‘me was the general appearance of the room.

It was the exact antithesis of what I
expected, and really looked more like the
store room of a West End theatre than
-anything else.

The ceiling was hung with all manner of
flotsam. Old swords, cymbals, odd pieces of
iron, a great sheet of metal—used, as I
found afterwards, as a thunder effect—
chains, drums, rattles, springs, and a
hundred and one different things, all of
which were—my guide assured me-—care-
fully chosen for the job.

One of my earliest surprises—and my
visit was destined to become one long series
of them—was the disclosure of the fact that
very few noises were reproduced by using
what would appear to the average man to
be the obvious method.

The sound of waves breaking upon the
sea shore, for example, is not made with the
aid of.the water tank which I saw in the
middie of the room. This effect is obtained
by rolling ordinary lead shot in a one-sided
bass-drum.

Again, an old sword which I saw-is used

apparently to give the sound made by the
rattling of equipment when a regiment
presents arms, and not as I surmised to
reproduce a rapier duel. This latter is made
by clashing together two old door hinges,
which were accidentally found to possess
just the right ‘“timbre.”

You can imagine‘that the O.C. effects
often comes up against it when he is called
upon to reproduce a sound hitherto

‘unexplored.

The first time a telephone bell was
required, he did his bit at rehearsal, and
was promptly “told off”’ by the producer,
who said that from his position at the
loud-speaker on the Dramatic Control
panel, the noise sounded like a fire engine !

The poor effects man explained that he
had actually rung a real telephone bell,
borrowed from the exchange. It was some
hours before the right eﬁect was produced,
and then it was found that an ordinary
clogkwork bicycle bell did the trick.

The Use of Gramophone Records

One of the biggest problems the effects
people ever came up against was that of the
reproduction of the ordinary common or
garden sea-gull.

After numerous experiments, all of them
failures, it was decided that one of the bxg
gramophone companies should be called in
and an actual record made of this bird’s
peculiar call. I must explain here that
quite a few effects are made with the use
of gramophone records worked through
electric ““ pick-ups.”’

Well, in due course a complete recording
apparatus, several expert engineers, and
various officials were conveyed to the lake
in St. James’s Park. The apparatus having
been set up, the officials armed with a
goodly assortment of fish, proceeded to try
to lure the birds to the microphone.

In this they were entirely successful, but
they had reckoned without the ducks.

These latter, locating a free feed, also

-turned up in force, with the result that

when the record was ““developed,”’ the sea-
gulls were drowned by a loud and persistent
quacking which entirely ruined the whole
effect.

Several other attempts were made but

each time the ducks joined in; and when on

EFFEC

FrncigessaccervaTInsEany

In this article ‘'
Hiller”
the

plays

Savoy
describes how

“Effects” for radio

are prodiced

the last occasion they brought along about
half a dozen pelicans as well, the engineers
thought it was just about time to turn it
down,

So the effects section had to try again,
and just as'they were giving up hope, one
of them remembered that as a small boy
‘he had often picked a piece of strong grass
and by placing it between the balls of his
thumbs and blowing upon it, produced a
peculiar wailing sound, very nearly ap-
proximating to the cry of the sea-gull.

Experiments were conducted along these
lines and now the most perfect reproduction
is obtained with the aid of two small pieces
of firewood, and three elastic bands.

Records are, however, used successfully
on a large scale. On one occasion the
B.B.C. engineers spent a whole day at
Oxford Circus tube station making records
of lifts and trains for a production which,
when transmitted, only lasted about half
an hour.

Two Novel Devices

But of course a record once made is a
definite asset and may come in useful upon
many hundreds of occasions afterwards.

‘'The B.B.C. have something like: four
.thousand records of effects, collected from

all parts of the world, and now there are
very few noises which cannot be produced
at a moment’s notice.

A great many. effects are worked by"
electricity, notably the “aeroplane.’”

This noise is produced by a-small electric
motor (controlled by a rheostat) upon the
business end of which is a wheel consisting
of spokes only. To each of these spokes is
attached a strip of soft leather about
3in. by 1in.

When the motor is set in- motion the
wheel revolves and the strips of leather beat

.against the vellum of a large bass drum,

thus causing the deep-throated.roar of a
powerful aero engine.

Just one more interesting fact about
effects at Savoy Hill.

Tor a very long time the B.B.C. effects
people had tremendous difficulty in repro-
ducing the sound of a pistol shot. They
tried revolvers, automatics, pop-guns, rifles,
and, in fact, every known instrument of
percussion which they could think of, and
yet not one of them was in any degrce
realistic.

At last, after months of experlment the
solution to the problem was obtained.
When you hear a shot fired in the course of
a radio play, to-day, it is made by slapping
an ordinary piece of cane on a leather-
covered cushion, and I'm sure you will
agree with me that the resultisn’t so bad.
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XXIX—WHY SIGNALS SOMETIMES

FADE

If you are a beginner in wireless, now is your chance to gain a clear conception of ifs theory

and practice.

knowledge of wireless is assumed,

In this series of articles, specially prepared for the beginner, no previous
It is intended to deal with every aspect of the subject

and the whole series will endow the beginner with sufficient knowledge to enable him
tfo derive the greatest possible interest from the fascinating hobby of wireless

VERY listener who has picked up a
foreign station must have experienced
the phenomenon of fading. \hat happens
is this : the distant station is tuned in and
the set adjusted to give satisfactory volume;
then after a minute or so the volume notice-
ably diminishes, in spite of the fact that
neither the transmitting power nor the
receiver’s sensitivity has been altered.
Something mwust have varied; that some-
thing is known as the Heaviside layer; it
consists of a layer of ionised atmosphere,
between 40 and 60 miles above the surface
of the earth,

Two Waves

Before we can understand why this mys-
terious canopy affects the strength of
foreign stations, we must see how wireless
waves are transmitted. In passing, may
I say that at the present time this article
has a more than academic interest, for the
opening of North Regional will shortly
serve to show that transmitting power is
not the only factor in range of reception.

Whatever the power or wavelength of the
station, its waves are radiated in all direc-
tions: more important still, at all angles
with respect to the horizontal. Although
it is the station designer’s aim to broadcast
as much of the total energy along the
ground, thus following the curvature of the
earth, a considerable amount of energy is
unavoidably radiated upwards.

Firstly, let us follow the ground ray. If
the station is transmitting between 200 and
600 metres (medium band), this is the only
ray that ever gets to the distant set during
daytime. On its way from the transmit-
ting aerial to the receiving aerial the signal
gradually loses energy, through the absorp-
tion effect of the earth, and of hills, build-
ings, and other conductors or semi-con-
ductors. For a given power the shorter the
wavelength the more marked is this loss
of energy, or attenuation, as it is called.
That is why London Regional on 336
metres has a greater service range than
London National on 261 metres.

Strength and Distance

Any station on the medium band, no
matter how great its power, loses way, so to
speak, as the receiving point is extended.
The strength varies inversely as the dis-
tance. If we double the distance we halve
the strength. During the daytime we hear
very little of the foreign stations, for the
direct ray is practically all absorbed in the
intervening distance.

That long-wave stations, such as Hil-

versum and Radio Paris, can be received
during the day is proof of the superiority of
long waves over the medium waves in the
matter of attenuation. Thelong wavesare
not so easily absorbed as the shorter waves.
The direct ray arrives from the distant
transmitter with something like its original
glory.

When tkhe B.B.C. estimates the service
area of a station, such as Brookmans Park
or Moorside Edge, it does so on the assump-
tion that the direct ray is to be received.
Only by the direct ray, at least on the
medium waves, can non-fading day and
night reception be obtained. Those who
have picked up a medium-wave distant
station during the daytime will have noticed
that, although the strength is below par,
there is no fading. At night the distant

HEAVISIDE“LAYER ————
el ==
/—,\/”_\

/

/

TRANSMITTER

How wireless waves travel: note how one

ray travels upwards and is reflected from
the Heaviside layer

station, on the same adjustment of the set,
will be many times louder, but its strength
will vary from time to time. Clearly,
there is some connection between the in-
crease of strength gained by the distant
station at night and its noticeable variation
in strength. The same medium is respon-
sible for the night-time increase in strength
as for the variation in strength that then
occurs. That medium is the Heaviside
layer.

I have already said that, in spite of the
designer’s aim to keep the radiations as
much as possible to the ground (direct ray),
some of the energy is sent upwards at all
angles. During the day this energy simply
dissipates itself in space. It goes up but
contrary to the proverb does not come down
again. Atnight this upward ray pursues its
journey upwards some 40 to 50 miles only,
for it then comes up against the Heaviside
layer. During the day this ionised strata
of the atmosphere is diffused by the sun’s
rays, but at night it acts just like a dull
mirror to wireless waves, reflecting them
back to earth. The picture shows how this

happens.  Note that, in addition to the
direct ray, following the earth’s surface,
there are reflected waves arriving at the
receiving point.

The speed of waves being constant, it
follows that the direct ray will reach the
set before the reflected ray. Moreover, it
must be noted that sometimes more than
one reflected ray arrives at the receiving
point, for the Heaviside layer is varying all
the time both in height and opaqueness to
wireless waves. It iseasy tosee how atone
moment the reflected rdy or rays may be
adding to the direct ray, providing an
exceptionally strong signal, while a few
moments later the reflected ray may be
subtracting from the direct ray, thus
causing a variation in the strength of the
received signal. L

Fading Distance

It follows that there is a critical distance
at which fading is most pronounced. This
condition occurs when the reflected and
direct rays are about the same strength.
We have already seen that the direct ray is
more quickly absorbed at the short wave-
lengths than at the long. So the critical
fading distance also depends upon the
station’s wavelength and thus varies for
each station received.

Readers may have heard it said of a sta-
tion that it is not far enough away to give
non-fading reception. This seems a little
paradoxical until one appreciates the fact
that, as the distances increase, the direct
ray becomes negligible and only the
reflected ray is received. It might be asked
why the reflected ray does not become
attenuated like the direct ray; the answer
is that since this ray is travelling in space it
does not bgcome absorbed by the earth-
bound objects that absorb the direct ray.

The North Regional

Some distant stations do not suffer appre-
ciably from fading. Examples are Rome
and Stockholm as received in London. The
reason these stations do not fade is that the
direct ray is almost entirely absorbed over
the long intervening distance and probably
only one reflected ray is being received. In
this way something like constancy in recep-
tion is achieved, over several hundred miles
more than the guaranteed service area.

An important bearing of the reflected ray
on the service range of a station is not often
realised. The new North Regional will
serve as an admirable example. During
the daytime I have heard this statiom at

(Continved at foot of next page)



MARCH 28, 1931 1931

519

6 mateur Wwe.zg)

THE LARGEST LONG-WAVER ?

An account of the new 1 60-kilowalt station at Warsaw, which works on 1,411
metres and is probably, therefore, the highest-powered long-wave station

O matter what one may think of the -

giant stations, they have come to
stay. Brussels Number One has just gone
up to 20 kilowatts, many new Luropean
high-power stations are planned, and
Warsaw, as an example, has just budded
out with 160 kilowatts.

The aerial is of the half-wave type
ending in a feeder house beneath the
aerial. Lines from the transmitting hall to
the feeder house convey the power to the
aerial, which is supported
on two masts 600 ft. high
and 750 ft. apart. With
the exception of the Eiffel

equipment amounts to , 700" kilowatts.
The modulation has a straight-line
characteristic throughout a frequency of
from 30 to 10,000 cycle.-,, and this is the
reason for the good quality.
A valve drive (not a crystal
control) is provided in order to
ensure that the station will remain

This is the main building of the new huge Warsaw transmitter.
of the building behind the tall windows, and the machine room is in the right wing.

While it is, to a certain extent, regret-
table that British stations have not this
huge power, it is some consolation that the
Warsaw station has been built by British
engineers in the Marconi works at Chelms-
ford.

The power of the new .Warsaw station
can be understood from the fact that with
its 160 kilowatts (C.C.I.R. rating) it is
about five times as powerful as 5XX and
four times as powerful as Motala. Reports
already received show that it gives good
crystal receptlon all over Poland and many
listeners in this country describe it as
perfect in volume, qualxty and freedom
from fading.

stay adjusters for the 600 ft. high aerial masts

Tower these are the highest masts in use at
any of the European stations. The station
works on 1,411 metres, which was the
wavelength of the old Warsaw station.

The Transmitter

The various parts of the transmitter
are contained in aluminium and glass
panels completely screened from one
another. In the main or last stage
magnifier eight 100-kilowatt valves deliver
the modulated energy to the aerial which,
at 8o per cent. modulation, will amount to
160 kilowatts. Normally, six of these
powerful valves are used. The total power
required to operate the whole of the

The panels of the transmitter itself are in the main hall to the left
In the foreground are two of the enormous

accurately on its wavelength and to prevent
it from interfering with other stations on
neighbouring wavelengths.

The three-phase power for the valves is
rectified by a mercury-arc rectifier de-
livering rectified current at from 8,000 to
16,000 volts. These huge figures make
interesting comparison with the humble
100 or 200 volts used on ordinary receivers.

Special land-line gear has been pro-
vided to link the studio, which is situated
in Warsaw, with the transmitter. Land-
line apparatus for simultaneously operating
the high-power station at Warsaw and the -
other broadcasting stations at Lvov and
Wilno is ‘also being fitted up.

« WHY SIGNALS SOMETIMES
FADE”
(Continued from preceding page)

good strength for the direct ray on the
longish wave of 479 metres does not
become quickly attenuated. But I expect
that at night the signal from North
Regional will, at this distance, roughly 200
miles, be a fading signal, due to the sub-
tracting influence of the reflected ray that
will then manifest itself.

Reflected rays are a mixed blessing.
They enable medium-wave stations to be
heard loudly at long distances at night,
with or without some fading; but they pre-
vent non-fading reception over the-critical
area where the direct and reflected rays are
about equal. Unfortunately, the reflected
ray of a high-power station starts to cause
a variation in signal strength long before the
direct ray has become so attenuated that
the reflected ray is needed to augment signal
strength.

This fact definitely limits the service area,
that is non-fading area, of a medium-wave
station, quite irrespective of power. In
fact, an increase in power may well cause an
increase in fading at the critical distance
referred to. The B.B.C.’s high-power sta-
tions are not designed to provide extreme
range but rather to provide a good signal

.
Maximum ranze

Maxinum range
for negligible

Wavelength 4vithout serious

fading fading
200 metres 40-50 miles |  15-25 miles
300 ,, 6o-70 20-30 ,,
400 ”” 80'90 2 30-40 Y
500 - ,, 100-120 ,, 40-60 ,,
within the so-called service area. The
accompanying table co-relating wave~

lengths and non-fading range has been
compiled by the B.B.C., by whose courtesy
I include it.

Ho1sror.

TESTING
L.F. TRANSFORMERS

N case of a burn-out, the primary winding
is usually the one at fault. To test for
a break under working conditions, first
remove the connections to the two ends of
the primary, and place a pair of head-
phones across them. If you hear good
signals you know that everything is O.K. so
far as the input to the primary is concerned
Now place the telephones in series with
the primary by replacing one of the con-
nections just removed, and bridging the
telephones across the other connection and
the terminal on the transformer to which
it belongs. If the primary has been burnt
out, signals will either not be heard at all
or else will be very much fainter than
before. 1f they come in at the same strength
as before, the primary winding is O.K. and
one must look elsewhere for the source of
trouble. B.A R.
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Using Reaction

l EACTION cannot be made to compen-

sate for poor coils or condensers in a
circuit. Some people have the idea that a
little reaction completely offsets the losses.

This is all wrong, as any careful experi-
menter will tell you. A good circuit with
reaction is much better than a poor one
also with reaction. The selectivity is better
for one thing, and that in these days is
important.

A Whistling Portable

I have just been testing a portable set of
the usunal five-valve type. There was a
high-pitched whistle from the moment’ of
switching on.

This was found to be due to a high-
resistance high-tension battery, a common
enough fault, but one which I mention for
the benefit of our newer readers.

The whistle disappeared when a valve of

lower impedance was placed in the detector.

stage, the extra damping due to the valve
removing it. But after a time it came on
again and a new battery had to be fitted.

Choosing a Choke

¢l wonder how many readers can judge
the size of choke needed for the output
stage of a valve.

The rule that I remember is this : when
the impedance of the choke is equal to the
impedance of the valve, the amplification is
70 per cent. of the maximum,

If, therefore, we choosc a frequency of
50 cycles and the valve is of, say, 4,000
ohms, the inductance needed is 33 henries.
The reactance of a choke is #3 x fre-
quency X inductance, and the impedance
is just a little more because of resistance.

If you work this out you will find that
13 henries is correct. TFor frequencies
higher than 50 ¢ycles the impedance is
naturally greater and a bigger proportion
of the possible magnification is obtained.
The inductance must be present when the
choke is carrying the feed current.

A larger choke can be used with advan-
tage, but the above rule is satisfactory and
then you can choose the next biggest size
available. Some chokes have a fairly
uniform inductive value over a range of
polarising currents, but others are so con-
structed that the inductance falls off as the
current is increased. Therefore you should
always be sure of the inductance when the
choke is carrying the steady anode current.

For Mains Users
A point worth noting in mains sets is

WEEKLY TIPS—

that better detection is often obtained when
the grid leak is taken not direct to the
cathode, as is usual, but to a point which is
a little negative with respect to the cathode.

The diagram shows how the bias may be
cheaply’ obtained. You connect between
the cathode and negative high-tension a
resistance of about 300 ohms, and then join
the bottom end of the grid leak to the
negative.

Reaction may well be improved by this
means as well as the detection itself.

Less grid current flows and the results
arc better for the bias. Mains valves seem
to differ considerably in the point at which
grid current starts to flow and those
experimentally inclined may try various
resistances in the cathode circuit.

—_fi 0§ ~0+
Hr

This js a good idea for the detector stage of
mains-driven sets. Negative bias is applied
to the grid

Of course, the drop across-the resistance
depends upon the current passing as well as
the value of the resistance. The size of the
leak, too, will make a difference to the
current. The refinement of this resistance
is well worth while in. most cases, as you can
casily prove for yourself:

THAT SPEAKER!

You should have an output choke or
transformer. With a speaker of normal
impedance used with a power valve, the
transformer ratio may be anything from
1to1l to 1 te 5, but with low-impedance
speakers ratios so large as 25 to 1 may be
used.

If you have more than one speaker, it
is a good plan to try working them together.
Then if one accentuates the bass notes
and the other the high notes, the overall |
response will sound extremely satisfying. !

CONSTRUCTIONAL anD THEORETICAL

B(y WAIWES A

Some Geood Reception

Lately there have been cxceptionally
good nights for the reception of distant
stations. Fading has, in some instances,
been pronounced, but otherwise reception
has been good.

‘When the strength comes up above the
usual we are able to form an idea of what
we should be able to receive normally with
a little better set. How much better is
difficult to say. It is certain, though, that
the addition of a valve to a standard three-
valve arrangement makes an amount of
difference in sensitivity.

It is necessary to improve the selectivity
by a corresponding amount as well, of
course, or you will find the increased sensi-
tivity of little value.

A filter circuit can sometimes be added
and then, with the extra amplifying valve,
the results are improved in every way.
The capacity-coupled filter appears to
have advantages over other types, and is
cheaply and easily constructed. In this
type of filter the selectivity is fairly easily
adjusted by altering the value of the coup-
ling condenser. A normal value is .01 micro-
farad. With. .015 the tuning is sharper, as
the coupling is reduced by the larger
capacity.

Push-pull Transformers

Push-pull transformers ought to-be so
constructed that they are balanced. If you
consider the input transformer, far example,
you will see the point.

This has a single primary winding and a
secondary having a centre tap. When
voltages are applied to the primary winding
we should have equal voltages across the
ends of the two parts of the secondary.

In practice these equal voltages are not
always obtained, with the result that the
peir of valves in the stage do not provide
equal outputs. Distortion is, theréfore,
produced.

Similarly, the eutput transformer must
be of correct design or here again distortion
will be introduced. It depends upon the
transformer as to whether the true elec-
trical centre is the centrs turn «of the coil.
There is the possibility that the out-of-
balance will vary with frequency. The
windings have capacity with each other and
the .core, so that there may well be effects
at the higher andio frequencies which throw
out the balance.

All T know is that some transformers that
have been carefully tested are not really
satisfactory, .as the outputs from the two
parts are not equal.
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WITH.OUT HUM |
or DISTORTION |

In A.C. mains Sets where the output valve
—whether triode or pentode—is directly
heated by A.C. mains, hum is difficult to

eliminate. A'valve using an indirectly heated:

cathode should therefore be employed.
The Mazda AC/PEN is a high power Pentode

capable of an enormous output with only
250 volts H.T.
excellent bass response and brilliant high

Its characteristics ensure

notes and a detector can fully load it without
an intermediate stage and complete freedom
from hum is assured.
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THE
AMAZING

CHARACTERISTICS
Fil. s mp. Anode
TYPE Volts Fik Amps. HT Volts‘ Factor IR(esnsr:‘asr'\;:e
" AC/SG | 4 |1.0approx.| 200 | 1200 | —
AC/HL 4 (1.0 200 35 | 11700
AC/P ‘ 4 ,1.0 . 200 | 10 } 2650
ACIP 1 4 1.0 200 s 2000
AC/Pen | 4 10 , | 250 | __ s

THE EDISON SWAN ELECTRIC CO., LTD.

Incorporating the Wiring Supplies, Lighting Engmeerm
and Radio Business of the British Thomson-Houston Co.,Ltd.

Radio Division Showrooms :
155 Charing Cross Road, London, W.C.2

Showrsoms in all the Principal Towsns,

EDISWAN

V.105

Don’t Forget to Say That You Saw it in “A.W.”
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your gaarantee
N

/— countersunk cnfd for perfect soldering

A sound
Engineering

Job.....

OSRAM A.C. MAINS VALVES

ANODE TERMINAL keading to |
Anode Plates.

BAKELITE CAP
CATHODE SUPPORT BAR

surrounding Cathode, Conttol Grid, |
and Heater, b

_ANODE PLATES connected to
Anode Terminal and_insulated from
Screen Grid.

INSULATED FILAMENT workeg ¥

direct from A.C. Mains.

MAGNESIUM GETTER for
absorbing residue gas after final
exhaustion of bulb.

CATHODE TUBE heated by

filament for high. electron emission.

CONTROL GRID wire wound
and welded at each turn for rigidity.

SEALING -OFF TUBE for ar g
| exhaustion of butb during manufacture. |

STRONG CEMENT  holding
bulb fo base.
BAKELITE BASE givingl maximum 1

insulation and minimim “losses.

SCREEN GRID PIN
HEATER PINS
CATHODE PIN
[CONTROL GRID PIN

SECTION OF PIN showing

of wire.

SCREEN GRID of box construction ff .

The points that coumnt:
1. No hum.

2 Entire absence of interfering
* background noises.

3. Consistent electron emission.

4, Rigid and reliable.

5 Built to withstand mains
* fluctuation.

In fact, everything that goes to
make a trouble-free A.C. mains
set.

MADE 1IN

ENGLAND &
Sold by all )

Wireless Dealers 5 o&

Advt. of The General Blectric Co., Ltd., Magner House, Kingsway, London, W.C.2

To Ensure Speedy Delivery, Mention “A.W.” to Advertisers
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A GROWING PROBLEM

HE outcry against man-made ‘' static”’

seems to be gathering force from day
to day; judging by my eorrespondence. I
can quite understand how sufferers from
this particular form of interference finalty
lose patience and go out for blood. Unfor-
tunately nobody seems to be directly
responsible, so that it is difficult to know
at whom to shoot. The Postmaster-General
and the B.B.C. both do the best they can
in particularly bad cases, but neither of
them can force matters beyond the point
of polite remonstrance. I think myself
that the increasing use of high-frequency
amplification has helped to make matters
worse. The more one amplifies. on the
high-frequency side, the more one is Likely
to accentuate any extraneous noise. But
as the number of transmitting stations
increase, the only way to prevent being
crowded. out is to improve selectivity.
And since this can only be done by using
H.F. amplification, the problem looks as
if it is going to get worse before it gets
better.

WANTED A REMEDY

OMETIMES a lot ean be done to
improve matters by altering the posi-
tion of the aerial, or by improving the
earth connection, but frankly I do net know
of a remedy that will give relief in all cases.
Of course, there is the so-called local relay
service, which elaims to give-interfererice-
free reception over supply wires—but this
does not appeal to everyone, quite apart
from the fact that the service is usmally
restricted to definite programmes at defi-
nite times. Personally I prefer to manage
my own set and receive, within reason,
whatever programme I like.

IN FRANCE AND GERMANY

HE problem is, of course, world-wide,

at least so far as town-dwellers are
concerned. Listeners abroad, hewever,
seem to be more vigilant in protecting their
rights than we are over here, In France,
for instance, a Bill has recently been intro-
duced into Parliament to compel all makers
of electrical apparatus to fit anti-static
devices designed to prevent such apparatus
from radiating any disturbance likely to
interfere with wireless® reception. The
manufacturers are to be given a year’s
grace in which to take the neccessary
precautionary measures, and after that
they will become Hkable to various pains
and penalties. There will, no doubt, be a
lot of argument before the measure becomes
law, but at all events it is a step in the
right direction.

In Germany, on the other hand, listeners
in many of the towns are banding them-
selves together to track down the worst
offenders. Once they are found, persuasive
methods are employéd in the first instance.
Bf these fail a civil action can be taken in
the Courts to secure an injunction. Even

failing a legal remedy, there is a certain
moral force behind any protest backed by
a strong association of radio listeners which
the offender must find it difficult to ignore.
There is a lot to be said.in favour of this
idea. Infact, we may see similar ** vigilance
committees’” getting into action over here,
unless matters improve pretty soon.

AN ALL-MAINS WEAKNESS

FRIEND of mine complains that his

all-mains set, when used during the
morning hours, develops a decided hum,
which, strangely enough, practically dis-
appears in the evening—at least it is so
subdued as to be barely noticeable, even
when the aerial is switched off. He is
naturally annoyed and, at the same time,
puzzled why this should be so. Probably
the explanation lies more in the electric-
supply service than in fhe set itself. It
must not be forgotten that the supply from
the mains varies a good deal from hour to
hour. When the overall load is low, as is
the case during the hours of daylight-—both
morning and afternoon—the terminal volt-
age is likely to be considerabty higher than
at night, when all the lamps in the neigh-
bourhood are switched on. A really well-

_designed set would probably rise superior

to such fluctuations—but there are others
—and this is one of the, things that is
likely to find them out.

SUPER-HETS ARE CHEAP

ITH reference to my remarks fore-

casting the early return of the super-
het, I have been asked whether this type of
set is expensive to build. Without hesi-
tation I can say that a modern super-het
is no more expensive than a three or four-
valve set with band-pass tuning.

This may come as a surprise to some
readers, but it is easy to overlook the fact
that, although super-het tuning is. so
selective, it is fundamentally simple. If we
assume that the first valve of the super-het
is the first of the two detectors, the tuning is

" indeed simple, consisting of a frame aerial

with a parallel .ooos-microfarad variable
condenser. With this is intimately connected
the tuned circuit of the local oscillator
valve; just a simple coil and condenser.

One can build a super-het, capable of
cutting out locals within a degree or so of
the main tuning dial, and all one needs to
achieve this amazing selectivity are two
tuned circuits, one for the frame aerial and
the other for the 'oscil}ator.

WHY THE SUPER-HET IS
SELECTIVE

OMPARE this simplicity with the
ganging of three tuned circuits in a
band-pass set, which could hardly approach
the selectivity of a super-het. Of course,
the reason one gets such good selectivity

_with the super-het is that the intermediate

high-frequency amplifier, between the first
and second detectors, is tuned to a fixed
frequency. Whatever the frequency of the

AAA~

incoming signal, it is changed by the
combined action of the first detector and
oscillator into the frequency at which the
intermediate is resonated.

RECENT IMPROVEMENTS

HE new significance of the super-het
) is in some measure due to a rival
system of selectivity, namely band-pass
tuning. It is now possible to make the
intermediate tune on the band-pass prin-
ciple, so that instead of “peaking’’ this
amplifier to the intermediate frequency we
double peak it as’in band-passing. In this
way one of the early objections to the
super-het —loss of high notes through sharp

tuning—has beén completely overcome.

I was greatly impressed recently with the
behaviour of an experiméntal super-het
using a band-pass intermediate amplifier.
I found that, although stations could be
completely séparated on adjacent {frequency
channels, they could be held over an
appreciable part of the degree on the dial.

JIn no sense was the tyning critical and yet

the selectivity, was remarkable.

NORTH REGIONAL TESTING

'I# AVE you heard the Northern ‘* Rau-

cous Reg”’ testing yet? In London
hé is coming in at enormous strength.
There seems to be no doubt that North
Regional will soon be the loudest signal in
the British Isles. Nor is this difficult to
understand, for the elevated site of the
station is ideal for long-distan¢e broad-
casting. Moregver, ‘4790 metres is tke
longest available medium wavelength
allocated to the B.B.C. It is a well-known
fact that the longer the signal’s wavelength,
the less is its attenuation and hence the
greater is its service range.

WHAT IS TO BE THE POWER ?

T O one seems to know, as yet, what will
be the final aerial power of the North
Regional stations. As the National outlet
on 301 metres will suffer greater attenua-
tion than the Regional outlet on 479 metres,
I think I am fairly safe in assuming that the
same power procedure will be adopted as.at
Brookmans Park, where the z6:i-metre
wave has a good deal more power than the
356-metre wave. We may expect some-
thing like the full 70 kilowatts from the
3o1-metre Northern station and probably
betweeil 40 and 50 kilowatts on 479 metres.
I understand both stations can, if neces-
sary, radiate an aerial power of 70 kilo-
watts, but the 479-metre station is not
likely to need all this power to cover its
service area of 100 miles.

Another reason for the great strength
of North Regional is traceable to' the
huge masts, three of which tower 500 feet
high to support thé two aerials. Any one of
these reasons would tend to make North
Regional a strong signal, but taken alto-
gether they certainly spell something like
selectivity troubles.
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THE QUESTION OF INTERFERENCE

SHALL “be interested to see how
Northern Regional listeners, accustomed
as they are to the minute power of 22Y,
react to the idea of a really high-power
" signal. One advantage Northern listeners
will have over London listeners in the
vexed question of selectivity is the con-
}éa:rati\'ely large difference in wavelength
etween the Northern National and Re-
gional stations. They are no less than 178
metres apart. This should certainly coun-
teract to some extent the enormous strength
“of the North Regional stations when lis-
teners attempt to Separate ‘them with
simple tuning apparatus. Even so, I have-
a feeling that a ruthless cutting down of
cerial wires around Moorside Edge will soon
have to begin. Certainly, those with the
full 100-feet aerial wires will find simple
wave-trap and series-condenser remedies
quite unavailing unless the length of the
aerial is at least halved.

THOSE GAPS
STILL cannot understand why we have

theése astonishing periods during the:

afternoons when either there is no trans-
mission at all or the only programme going
out is something specially for the schools, to
which the ordinary person cannot possibly
want to listen. Taking the programmes for
the current week, as I write I find that on
the Monday, the London Regional is silent
from 3 to 3.20 p.m., whilst there is nothing
from the Midland Regional between 3 and
5.15 p.m. On the Tuesday both Regional
stations are out of action between 3 and
430 p-m., whilst at the same time the
National is giving a French lesson and a
talk on careers for.secondary schools. On
the Wednesday the London Regional is
giving the same programme as the National
(a symphony concert) between 3.30 and
4-45 p-m., whilst the Midland Regional is
not in operation until 5.15 p.m. On the
Thursday both the Regional stations are
silent from 3 to 4.30 pm. At 4.30p.m.
London gives the National programme of
Tight music, but the Midland is not working.
On the Friday both stations again do not
transmit between 3 and 4.30 p.m., and the
Midland does not start until 5.15p.m.
At 4.30p.m. London does the National
programme of light music. On the Satur-
day there is music from both the Regional
-and Midland stations during the afternoon,
and the National is giving a football com-
mentary. Saturday, then, seems to be the
only satisfactory day of the week.

REVISION NEEDED

ERSONALLY I cannot conceive why

the afternoon programmes should be
either non-existent or completely unattrac-
tive.. A very large part of the business done
in selling wireless sets would in the ordinary
course of events take place between 2 and
4.30 p.in., and it is pretty hard lines on the
demonstrator to have to confess cither that
there is nothing at all to hear at such times
or to be compelled to turn on a lesson to
school children. Such things do not
exactly induce newcomers to invest in

wireless sets. In the afternoons there is
plenty of good music going which could be
relayed, and the cost, therefore, would be
quite trifling. I maintain that we have a
right to insist upon non-stop programmes
from our stations between 11a.m. and
12 midnight. No other broadcasting
authorities have anything like the revenue
-of our own B.B.C. and few provide such
short service hours.

A USEFUL TESTER

WAS talking to a friend the other day

who told me thadt he had just built for
himself a neon tester. He was very pleased
with the versztility of this instrument,
which he found of considerable value in
checking up the values of grid leaks and
large-capacity condensers. The principle
of the thing is well known, but the gadget is
so useful that I feel tempted to run over the
basic theory.

An ordinary neon lamp is used for indicat-
ing, connected up in the following manner.
A battery of about 150 volts is connected
across a resistance in series with a conden-
ser. The neon lamp is connected across
the condenser. If theé resistance is fairly
high, the condenser will take an appreciable
time to charge up. When the condenser
does charge, however, it discharges through
the neon lamp, after which it builds up
again as pefore. Consequently, there is a
continual charge and discharge, the fre-
quency of which is determined by the
values of resistance and capacity.

PRACTICAL- USE

ITH very large .values of either, or

both, the charge and discharge is very
slow, and the lamp will flicker visibly. As
smaller values are used the discharges
become more frequent and occur at an
audible frequency. If a pair of telephones
is inserted in series with the battery, a
musical note can be heard.

Two components, nominally of the same
value can, therefore, be compared by sub-
stitution. If the number of flashes per
second or the audible note is the same, then
the two components are of the same value.
Actually the frequency is proportional to
the product of the resistance and capacity,
so that if the discharge frequencies are not
the same an estimate of the relative values
will enable the difference between the com-
ponents to be judged with sufficient ac-
curacy for practical purposes.

F =
EASTER
HOLIDAYS

Owing to the Easter Holidays,
NEXT WEEK'S ISSUE of AMA-
TEUR WIRELESS will be On
Sale on WEDNESDAY, APRIL | |

THE UPPER ATMOSPHERE

O far, no actual measurements of tem=
peratures and pressures have been
made at heights abeve twenty miles from
the ground. Aeroplanes have ascended, if I
remember the figures rightly, nearly five or
six miles from the ground; but soundingbal-
loons are regularly employed to take baro-
meters, thermometers, and other instru-
ments up to heights between fifteen and
twenty miles. We have no actual know-
ledge of conditions in the upper air, which
from the wireless man’s point of view, are of,
enormous importance. The existence of
the Heaviside layer and its presumed height
above the ground are based entirely upon .
inference. It is found in the laboratory
that if the pressure of air is steadily reduced
it continues to be a good insulator until a
certain point is reached. At this critical
point it suddenly becomes a conductor, and
remains such until the pressure has been’
reduced a good deal, when it once more
turns into an insulator. But we have no
certain knowledge of these things.

AN EXPERIMENT

. | OW news comes to hand of an exceed-
ingly interesting experiment which is
to be undertaken in Germany. For some
time past the Germans have becen very
much impressed by the possibilities of.
rockets for all sorts of purposes, and now one
has been designed which is to carry measur-
ing instruments to a height of fifty miles or
so. If this can be done we should learn
a great deal about the upper air, and the
information obtained should be of no small-
value for wireless purposes. I only hope,
though, that you and I won’t be standing
at the spot where the experimental rocket'
comes to earth.

FUSE PROBLEMS

HERE are certain interesting problems

in connection with fuses, and one of
them has arisen only in recent days. In
the design of modern multi-valve sets the
value of de-coupling is keenly realised,
and many of them contain a formidable
amourt of capacity in the condensers used
for this purpose. Now, if you incorporate
H.T. fuses which blow under loads of
100 milliamperes or so, you will find that
they have a disconcerting way of snuffing:
out whenever the set is switched on. If it
has been out of action for a little while, the’
amount of current which flows into the
condensers for an instant before they are
charged up may be sufficient to blow up the
fuse. For such sets the most suitable fuse is
a Yj-ampere flashlamp bulb. This will
probably give a bright flash when you’
switch on, but will last for a long time.
Such bulbs give way, as a rule, instantly
when the current rises much above their
rated carrying capacity. So short is the
time that elapses before they blow that no
damage is likely to be done. A second
point concerns the resistance of fuses.
Some have quite a high resistance, and if
these are inserted into circuits that are not
de-coupled curious effects may take plage.

THERMION:
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HE latest devices for making records

are so simple that there is no reason
why everyone should not try the easy
experiment of making records either of
events in the home or, by means of the
wireless set, of broadcast items.

There are two methods of home-record-
ing, the direct acoustic and the electrical.
With the electrical system an amplifier of
some kind is necessary if you want to make
records of speech or music in the home and
this can quite conveniently be the low-
frequency side of your set. The set is, of
course, used for making records of broad-
cast items.

Recording Broadcast

Recording broadcasts is perhaps the
most interesting side of record making and
is very easy to carry out.

‘Some very interesting experiments have
been made, using the extremely simple
Kingston home-recording apparatus in
conjunction with two “ 1931 Ether Search-
ers,”” one battery and the other mains
driven. The latest acoustic Kingston
recorder has also been used and a great deal
of information has been gained in the way
of getting best results.

In the Kingston system the 6-in. dia-
meter aluminium blanks are cut by means
of a cutter (similai to a sound-box in the
acoustic system and similar to a pick-up
in the electric system) which is tracked
by means of a master disc of a larger
diameter than the record being cut. A
special needle bears in the grooves of the
master record and causes the cutting needle
to trace a similar spiral path on the disc.

The method of setting up the apparatus
is the same both in the acoustic and elec-
trical systems: A wire gauge is provided
with the outfit, onc end of which is slipped
over the turntable spindle and the other
indicates the position for the mounting
boss of the recorder arm. The arm,

carrying at one end an acoustic or electri-

in the home.
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RECORDING 7=

with i |- THER CEARCHER

With any standard set, such as the “1931 Ether Searcher,”
battery or mains driven, it is an easy matter to use a home-recording
device for making your own records of broadcast items or of cvents
Hcre are some helpful hints in getting the best results

cal cutter, according to the system .used,
is slipped over this boss and the counter-
balance weight on the other end is adjusted
as will be described later. The master disc
is placed on the turntable with the studs
upwards and a blank disc is placed on the
tracking disc.

Tracking

The tracking needle is then adjusted so
that the cutting needle is just inside the
edge of the blank disc. Generally speaking,
it is advisable to have as much pressure as
possible on the blank and, provided that
the gramophone motor has a good torque,
the weight should be swung inwards so that
it assists the leverage of the pick-up. A few
tests should be made to see how much
pressure can be applied to the disc without
slowing down the motor.

Now everything is ready for making a
record. If the acoustic system is being
used, then the horn is placed in a vertical
position and one spealss, with the lips close
to it, quite londly.

Connections

There are several points te note, though,
in using the electrical system in conjunction
with a set such as the *‘Ether Searcher.”
The battery-model (in commen with very
many battery-driven sets) has no output
filter arrangements, and the best results
have been obtained ‘with the battery-
driven ‘‘Searcher™ when a one-to-one
transformer or a cheke filter is placed across
the loud-speaker terminals, and between
these and the gramophone. There is an
output choke filter in the mains driven
“Searcher” and with this set the cutter
can be connected directly to the
loud-speaker terminals.

There is no need to have too
much volime when making a
record of broadcast items—in fact
too much power may result in
bad sound groesves which cause

shown above.

TR

either

the needle to jump when playing back.
The best items to record are those of
orchestras rather than of soloists, but we
have made several successful records of
propaganda talks in English from various
Russian stations—a good test of recording
clarity.

Using a Microphone

You can fit a microphene to the ““ Ether
Searcher’’ and make records of home events
and the electrical system is, of course,
much more flexible than the acoustic
system because the microphone satis-
factorily records normal conversation or
music at a distance of 8 to 10 fect. A
microphone, transformer, battery and
volume-control are needed and one c¢an buy
these parts separately or complete in a
device such as the Kingston Microstand.

This is connected directly to the pick-up
terminals of the mains-driven ‘‘Ether
Searcher,’’ or to the battery model in the
method recommended for a gramophone
pick-up and as shown on page 219 of
AMATEUR WIRELESS, No. 452.

Never speak too close to the microphone,
and before any important record is made,
use a portion of a spare blank in testing for
volume.

While the reproduction {romr these
easily-made home records is very satis-
factory on any acoustic gramophone, the
best results are to be had with an electric
gramophone where one can keep control on
the volume and on the amount of surface
noise.

If you have not a separate pick-up for

{Continue® at foot of next pagej

This is how the © Ether Searcher™ is connected up for recording
either broadcast items or events in the home: the only additional
apparatus requ'red is an output fransformer which is connected as
Direct acoustic recording is shown in the heading.
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FTER reducing the length of the
aerial from the standard 100 feet
allowed by the P.M.G. to the more réason-
able length of 50 or 6o feet, what is the
logical development? I ask this question
because during recent weeks I have been
testing sets of a new order of sensitivity;
sets so sensitive that the merest {fragment
of wirc attached to the aerial terminal is
sufficient to bring in all the big foreign
stations at full loud-speaker strength. One
set maker actually stipulated 15 feet as
the maximum length of wire needed to
work the set, an A.C. four with two high-
frequency stages, at full volume.

Improving Selectivity

The more powerful our sets become the
less shall we have to rely upon a lengthy
aerial wire to provide the valves with
sufficient voltages to produce loud-speaker
results, Everyone who has reduced the
length of the aerial must have been sur-
prised at the comparatively small reduction
in the volume of sound heard from distant
stations. No less impressive is the increase
in selectivity imparted to a set by a short
2erial.  In fact, it is to gain selectivity, or
at least freedom from local-station swamp-
ing, that first prompts the listener to shorten
the aerial.

The Frame Aerial

Now, there is a type of selective aerial
that deserves great attention. I mean the
frame aerial, This diminutive form of
pick-up—it need not be more than 18
inches square—is likely, I believe, to be
much more widely used as sets beconie more
powerful. The frame aerial has a peculiar
action. When turned edgewise in the
direction of a transmitting station the
maximum voltage is developed round it.
But when turned at right angles to the
direction of the station the incoming signals
strike both vertical sides of the frame
simultaneously and entirely cancel out.

From time to time we bear that the outdoor aerial wire, often a
very unsightly erection, is doomed. What is to take its place ?
Our contributor suggests that the frame aerial will play a big
part in the future, especially for sets with powerful high-
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frequency amplifiers

It is fairly easy to see that this peculiar
action gives the frame aerial a great
advantage in selective tuning, so long as
the two stations it is destred to separate are
situated in appreciably different divections
with respect to the frame. In passing, it is
profitable to note that the selective action
of the frame does not apply when it is in
line with one station, say, to the north and
another to the south, or one station, say,
to the west and another to the east. But
the frame has very definite selective
properties in the reception of a station, say,
to the south and another to the eastor
west.

A Powerful Set Necessary

Because the action of the frame depends
on the residual voltage developed by the
incoming signal up and down the two sides
of the frame winding, only a minute amount
of energy is actually picked up. So a
fairly powerful set is needed to justify the
use of a frame aerial. As I have already
said, sets are rapidly becoming more
powerful. The other day I had a set on
test that would have been hopelessly over-
loaded with anything more than the frame
aerial supplied with it. This set was a
six-valve super-het, comprising a first
detector, tuned by the frame aerial and
parallel variable condenser, local oscillator
valve, two intermediate high-frequency
amplifiers, second detector and finally a
transformer-coupled power valve.

What a Super-Het will Do

With the small frame aerial I logged no
less than 63 stations and a good proportion
of them loaded the power valve to capacity.
The inherent selectivity of the super-het
set, plus its great sensitivity, enabled me
to separate London Regional from Muh-
lacker and Graz with ease.

An interesting point I noted during this
reception was that a good number of sta-
tions came in on one particular setting
of the {rame aerial. The frame was
pointed in a south-easterly difection. On
looking at a map of Europe it is easy to see,

that many of the powerful French, German,
and Italian stations arc in line. So,
although the frame aerial is at times very
useful on account of its directional proper-
ties, one cannot rely on being able to
separate two given stations by this means.
The set itself must be inherently selective.!

Those who have had much experience
with frame aerials would agree that they
are a vast improvement on open aerials.
Perhaps when the super-het comes in
again, as forecast by ** Thermion’’ in his}

/nfrermediate
A Amplirier

' HT+

Frame Rerial

" To Oscillator
v Valve

This diagram shows how a centre-tapped
frame aerial is connected to the first detec-
tor of a super-het type of set. Such a set
gives a great range of reception with only a
frame aerial. There is no need for an open
aerial, either of the indoor or outdoor type

notes last week, we shall see a great revival
of the frame aerial. In the meantime I
commend its several advantages to listeners
using big sets and troubled by interference.
A. S H.

«“HOME RECORDING "

(Continued from preceding page)

your ‘“Ether Searcher’ then you can use
the electric cutter of the Kingston device
as a pick-up. Use a fibre needle in place
of the recording needle. Connect the cutter
leads to the pick-up terminals of the set

(or make the connection already referred to
for the battery model of the * Ether
Searcher’’) and slide the tracking bar to
the extreme left of the slot, which raises
the tracking needle to its neutral position.

Also-the counterbalance weight should be
swung back so that there is far less weight
on the needle for playback than for cutting.

Never, on any account, use steel needles
for playing back and, when recording, turn
the red coloured recording needle in its
holder until the best position is found which
gives well-defined grooves and silent run-
ning. Make sure, also, that both the
recording and tracking necdles are tightly
clamped in their holders.
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A Weekly Programme C riticism—By

SUNDAY PROGRAMMES

OU have read the compliments I have
.1 paid Alexander and Mose in these
columns.
out, I may say that “Mose’” is Billy
Bennett and “Alexander,” James Carew.

"Billy was rather nonplussed when I
pénetrated his secret, so was Jimmy Carew ;
but both appreciated the nice things we
had said about them in AMATEURWIRELESS.

* - L 4

I asked my readers not to be too impa-
tient about Sunday programmes. Well,
as a start, we are to have an alternative to
Bach, commencing from Easter Sunday.
In a letter written to me the B.B.C.
anhounces this interesting fact. T am
hopeful of further concessions on behalf
of my readers.

* * -

The transmission of the Prince of Wales’
speech from South America was technically
_atremendousachievement, and isaltogether
one more feather in the cap of Ashbridge
and his splendid band of engineers. The
B.B.C. can be enterprising when it likes.

» * *

I criticise Jack Payne a lot in these
columns, but we are the best of friends.
By the by, I like "“Choo-choo,’” but not
““The One-man Band,” among his latest
numbers; and do you notice he has stopped
playing “ Go Home and Tell Your Mother’’
since I pulled his leg about it?

* * *

Hold your breath! I am becoming a
high-brow. The Symphony Concerts have
been so wonderfully good that on two
occasions recently I gave up opera in order
to listen to them.

The other night I went to Number ro
Studio and heard Oscar Fried conduct the
“Symphony Pathetique.”” Well, that

little performance was worth the whole

year’s licence fee.
> » *

They should have broadcast the chief
engineer’s speech to members of the Radio
Manufacturers’ Association which I at-
tended the ‘other day at Saxoy Hill. We
certainly must get him to the microphone.
In'my view, he would be a great asset to the
B.B.C. list of speakers.

* * *
2T have to pay a compliment to the
Commodore Grand Orchestra for the inclu-

sibn of the pianoforte solos in its pro-
3
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SYDNEY MOSELEY.
o

In case the news does not leak

Also for runming on the items
without the usual intermissions. You may
remember that I have had occasion to
criticise this orchestra, but there is an evi-
dent improvement since, and I am as
ready to offer a bouquet as I was ready to

gramme.

throw a brick before. I hope the bouquets
may continue to be deserved.

¢ L ] »

My friend Allison, as the football com~
mentator, still tops the bill; but may I
suggest to him to vary his tone a-little?
It ‘'would be rather more restful to his
listeners.

* * L 4

Recently I tried the experiment of see-
ing La Boheme one night and listening to it
the next, and I fear that the wircless trans-
mission came off a very bad second. For
instance, in that beautiful sextet in the
second act, what was really a clever vocal
interplay became “a meaningless jumble
over the ether.

* * *

The heading of this column includes

television. Therefore, T beg to report that

An impression of Maisie Gay

A RETIREMENT

the first film broadcast from London
through Brookmans Park was a surprising
success. Did amy of you happen to
see it ¥

* L 4 *

I any of you have ambitions to learn a
little about music, listen in to the Chil-
dren’s Concerts when they are given. The
one relayed from Birmingham was extreme-
Iy interesting, and in my view was even
better than the drier talks of Dr. Dyson
and—syes, Sir Walford Davies.

T must again say, however, that Dr.
Wauchop Stewart will have the announcers
after her one of these days if she pronounces
* finate "’ and other words according to her
own ideas.

* * *

I know that items in the news bulletin
camnot please everyone, but 1 was bored to
distraction with the long list of football
results, soccer, rugger, amateur and pro-
fessional. The only club they omitted
was Blinkum-on-the-Marsh. And this, if
you please, was followed by Fat Stock
Prices, which in turn was followed by a
talkabout the North. A wonderful relaxa-
tion for Saturday nighé.

* L4 *

Switch off, you may say. Well, who is
going to get up from the fireside to do so;
and not knowing, too, when this dreary
rigmarole is over? No wonder I took
refuge in Rome.

* * *

I think Cecil Lewis does well to confine
himself to Conrad’s plays, and manages, on
the whole, to put over a story coherently.
Conrad is sometimes rather discursive and
not the casiest author te dramatise.
Lewis makes the most of a good story.

* * *

Sir Ernest Wild is a good “ cadger,”’ and
I hope he did well on behalf cf the Children’s
Fresh Air-Fund.

* * *

Listening to Harold Nicolson the other
aight I wondered how much longer we were
going to hear him, and, curiously enough,
I was informed privately that he was
leaving the microphone to take up a
political appointment. We have had our
differences, Mr. Nicolson and I, but, on
the whole, we shall miss him from the
microphone.
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A TAPPED-COIL CRYSTAL SET

Constructional details of a selective crystal set, using an easily-
made tapped tuning coil. This little set will give good headphone
reception of both transmissions from North Regional

HIS crystal set will undoubtedly meet

the needs of many thousands of
listeners catered for by North Regional.
The main object in designing a crystal set
for regional reception is to achieve sufficient
selectivity to enable the two alternative
programmes to be heard at good strength

A special feature of
the Regional crystal set is the
tapped coil which enables the
greatest selectivity to be
obtained

withoutmutualinterference. Many methods
could be suggested, but most of them suffer
from disadvantages, either of expense or
complication of tuning.

The circuit favoured by the B.B.C,
included in the crystal set illustrated in
these pages, is capable of an inexpensive
practical interpretation. The tuning con-
trol is the last word in simplicity; and
results, as gauged by reception tests of the
Brookman'’s Park stations, are likely to
satisfy the needs of most crystal-set users
in the North Regional area.

Unusual Circuit

As the circuit is rather unusual, a brief
explanation will be of value. Readers will
see that a tapped tuning coil is used, con-
sisting of a total number of 46 tums of
20-gauge . double-cotton-covered wire,
wound on a coil former 315 in. in diameter
and 3%in. long. The length of winding is
about 214 in., the remainder of the former
being needed for fixing.

After winding on 14 turns of wire, the
coil is tapped, and furthér taps are made
at every fourth turn until the forty-sixth
turn is reached.

As the circuit diagram shows, the
.0005-microfarad variable condenser is con-
nected across the whole of the coil. But
the aerial and aerial side of the crystal are
not taken to the end of the coil remote
from earth, but to one of the tappings. In

I_CD

this way the aerial is aperiodically coupled
to the main tuning circuit. Thus the aerial
and earth damping effect is reduced and
selectivity increased. As the crystal is also
taken to the aerial tap, it follows that the
crystal and ’phones circuit is connected
across only a part of the whole coil. In
this way the damping
- due _to the crystal cir-
cuit is also reduced
and so further selec-
tivity is obtained.
There is very little
more to be said about
the crystal circuit. Note
that across the head-
phones is shunted a
.0003-microfarad fixed
condenser. This is
J needed to give proper
rectification and should

on no account be
omitted, even
though the set may work without it.

The advantage of this circuit can be
appreciated only by making up the set.
This, I can assure readers, is a delightfully
simple job. Firstly, the coil must be
wound according to the specification
already given. The only point to watch at
this stage is the making of the coil taps.
1 think the best way is to anchor the end of
the wire through two holes drilled at one end
of the coil former and then to wind on the
first 14 turns; at the 14th one must begin
to tap; a neat job of tapping can be
achieved by raising the turns actually
tapped, by slipping a small wooden wedge
underneath them, as shown by the

reproduction of the blueprint.

It is a good plan, after winding on the
first three turns after the 14th, to move up
the wooden wedge to raise the next tap
turn and to repcat this moving-up process
until all the taps have been made, namely
eight, excluding the final 46th turn. After
anchoring the end of the wiring and leaving
two or three inches for subsequent connec-
tion, the raised turns at the tapping points
should be bared to about half an inch. To
these bared points can then be soldered
small right-angle-bent pieces of wire,
which form convenient points of connection
for the crocodile clip connected totheflexible
wire coming from the aerial and crystal.

Coil Mounting

It is important to note the carth end of
the coil is the untapped end. So when the
coil former, with its tapped winding, is
mounted on the baseboard, take care that
the end of the winding with the untapped
portion comes at the bottom. The coil
former can be securely fitted to the base-
board by means of a piece of wood screwed
across the lower part, as shown by the
blueprint.

The rest of the layout and construction
of the crystal set will be clear from the
illustrations. The .0oos5-microfarad vari-
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erected and where the listener is situated
more than fifteen miles from Slaith-
waite. The circuit of the one-valver is
very simple, as can be seen from the
diagram. It consists of a detector valve
working on the leaky-grid-condenser
principle, using a .oool-microfarad grid
condenser and a 2-megohm grid leak.
Tuning is done by means of a plug-in
coil shunted by a .0oos-microfarad
variable condenser. The aerial is con-
nected to the grid end of the tuning coil
through a .ooor-microfarad fixed con-
denser. Reaction is applied to the
tuning coil by means of another plug-
in coil connected in the anode circuit of
the valve, that is, between the anode and

® O . the headphones. To make sure of.

A PLUG-IN-COIL ONE-VALVER

Full details of the one-valve set recommended by the B.B.C. for
headphone reception of North Regional and other programmes

EFORE describing the one-valve

set recommended by the B.B.C, I

8 ought to explain that the B.B.C.
suggests changing over to a valve set

a from a crystal set only where an ineffi-
. cient aerial or inside acrial can be

smooth reaction a .ocoo3-microfarad
fixed condenser is shunted across the
‘phones, so that high-frequency current
can readily pass from the anode through

the coil and fixed condenser to earth.

The practical interpretation of this

SO am 0
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able condenser is mounted on a small
ebonite panel fitted to the baseboard. At
the bottom left-hand corner of the panel
is fitted the crystal detector.

Although this detector is of the semi-
permanent type, reception tests show that
it is very sensitive. I consider it is a great
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The circuit of the crystal set

o)
-

advance on the cat-whisker type of crystal
detector, which, if sometimes more sensi-
tive, is very prone to fall out of adjustment.

The 'phones by-pass condenser is fitted
in a convenient position on the baseboard
and at the back are screwed two terminal
blocks for the aerial, earth, and ’phones
terminals. It will be seen that a flexible
lead is taken from the aerial side of the
crystal detector to the crocodile clip used to
form a connection with one of the coil taps.
I suggest that when experience has shown
which tap provides the best compromise
between selectivity and volume a per-
manent connection could be made, by

(Continued on next page)
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I{ounda No. 50 coil for tuning was neces-
sary to cover the wavelengths of North
Regional ; 301 metres corresponded to
10 degrees and 479 metres to 8o degrees.
It will be seen that the National and
Regional- transmissions of the North
Regional stations will come in at nearly
the m<nimum and maximum settings
B of the tuning dial respectivelys For
i both, these tests I used a No. 25 reaction
j coil, although some aerials may need a
W No. 35 reaction coil.

e L L ey o eyepe—
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simple but effective one-valve circuit is
shown by the illustrations and blueprint.
On an cbonite panel is mounted a .0005-
microfarad variable condenser and at the
bottom left-hand corner a filament on-off
switch. On the baseboard, at the right-
hand end, looking from the front, is fitted
a two-way coil holder. To the left of this is
the valve holder and in convenient posi-
tions are grouped the three fixed condensers,
grid leak and hLolder, and four terminal
blocks for the aerial, earth, high tension,
low tension, and 'phones connections.

If the set is to be fitted into a cabinet it
will be necessary to remove the control
knob of the coil holder and to drill a
 clearance hole in the right-hand side of
wthe cabinet to take the spindle. The final
cabinet details are left to the discretion of
the constructor.
"A Wave-range Test

Using the same aerial as before, an
HLz2r1o valve, and a 60-volt battery, 1
tested this one-valver in order to see which
siz¢ plug-in coils are needed to cover
regional requirements. I found that with a
No. 40 coil for tuning, the 261-metre station
came in at 30 degrees and the 356-metre
station at 70 degrees, both at fine strength
and perfectly clear of mutual interference.

Then by bringing the wavemeter into use,

This test revealed a very interesting and
important ,point that should be specially
noted by all experimenters living in the
North Regional area, namely within 100
to 150 miles of Moorside Edge. 1 refer
to the big discrepancy between the dial
readings for North Regional on 301 metres
and North Regional on 479 metres. As the
readings with a No: 50 tuning coil show,
the <3o01-metre station is 70 degrees
lower on the dial than the 479-metre
station. Compare this wide
difference with the readings for
the two Brookman’s Park stations,
which with a No. 40 coil are only
40 degrees apart. =

Separation

The wide difference in
wavelength between North
Regional Stations, namely 178
metres, 1 an advantage so
far as separating them is
concerned. In this respect
North Regional listeners will
certainly be more fortunate
than London listeners, who
have to contend with only a
95-metre separation between
National and Regional sta-
tions at Brookman'’s Park.

But since North Regional

simple

Y&
o ‘0003
:

3o1-metre station comes in at the bot-
tom end of the tuning scale and North
Regional 479-metre station comes in
at the top, there is a need for a careful
choice of coil and condenser in order
to include both stations.

It is conceivable that a No. 40
coil might be chosen for the jor-metre
station, but that would not, in this one-
valver at all events, tune up to 479
metres, so the other Regiopal would not
be heard. Conversely, the use of a No. 60
coil would certainly enable the 479-
metre station to be heard, but it would
not tune down to 301 metres. These
remarks apply to normal plug-in coils,
such as those used in this set

As the two North Regional stations
are so widely separated in wavelength
they must nccessarily be heard, with
any given coil, at the two cxtremities
of .the condenser dial. But to achieve
this one must use a moderately low-loss
(Continued on page 532)
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replacing the flexible lead and crocodile
clip with an ordinary lead soldered to the
chosen tap.

To test the utility of this crystal set
under regional conditions, I connected it to
my standard 60-ft. aerial in south-west

Here is a plan view of the Regional crystal set; the simple
construction is apparent

London, some twenty miles from Brook-
mans Park. Taking the aerial clip to the
lowest tap on the coil, namely, to the 14th
turn from the earth end, 1 obtained very
sharp tuning and the strength of both
Regional and National stations was quite
good: The National 261-metre station
came in at 40 degrees and the Regional
356-metre station at 60 degrees.

Moving up the aerial clip to the fourth
tap, namely the 26th turn in the earth end
of the coil, I found results were still better.
Both stations came in at great strength on
the 'phones without the slightest trace of
overlapping. National was logged at
2: degrees and the Regional at 50 degrees.
It will be noticed that the discrepancy
between the two readings increases as the
aerial clip is moved towards the end of the
coil remote from earth.

To gauge the possibilities of -this set
under the full North Regional conditions,
when a national transmission will be given
on 301 metres and a regional transmission
on 479 metres, I invoked the aid of my
wavemeter. This was first adjusted to send
out a mimature signal on 301 metres, which
was picked up on the crystal set at 35

degrees. In the same way the 479-metre
mark was found at 75 degrees. These read-
ings were recorded using tap No.4, that is
with the aerial connected to the 26th turn
from the earth end. It will be seen that the
coil easily covers the two proposed North
Regional transmissions.

NEXT
WEEK:
FULL DETAILS
OF
A FINE

SUPER-
SELECTIVE

' THREE-VALVER

COMPONENTS FOR TAPPED-
COIL CRYSTAL SET

Ebonite panel, 4} in. by 4} in~ (Becol,

Peto-Scott, Trelleborg, Lissen, Readi-
Rad).
Baseboard, 44}in. by 7in. (Camco,

Clarion, Pickett).

.0005-mfd. variable condeaser (Formo,
J.B., Lotus, Utility, Polar, Lissen, Cyldon,
Burton).

Crystal detector for panel mounting
(Jewel Pen).

Piece of 3}-in. diameter tube, 3{ in.
long (Clarkes Pirtoid).

2 0z. No. 20 d.c.c. wire (Lewcos).

Two terminal blocks (Sovereign, Junit,
Belling-Lee).

Four terminals, marked : A, E, Phones
(2) (Belling-Lee, Clix, Eclex).

.0003-mfd. fixed condenser (Telsen,
Lissen, Readi-Rad, Dubilier, T.C.C.).

Connecting wire (Lewcos).

Crocodile clip (Bulgin).

UEPRINT PANEL
HAW.28/ 25744
AERIAL TUNING COND?

movingplo -0005 mhd

' ¢

CRYSTAL
: DETECTOR|

- 1 ——— o s

Checked ®
by 3

The crystal set layout and wiring diagram.
A full-size blueprint is available, price 6d.

WHEN BIG BEN STRIKES

PR .

8. 5 ““Now,”” promises our host
in the strained tomes that his particular
occupation demands. * Everybody ready?
Listen! I think it’s pretty certain to-
night.”’

Cigarettes are snuffed out; pipes are laid
aside. The women let their work slide to
their laps and wait patiently for the even-
ing thrill. Snortie, the native commis-
sioner’s dog, is thrust into outer darkness.
Mrs. Host clasps her tamed wild cat closer
to her capacious bosom. The * pub.”” pro-
prietress shuts her eyes tightly and screws
her wide mouth until it resembles a bunch
of purply red rubber from a child’s exploded
ballon. Theremust be no counter attrac-
tion whilst we wait in the tense silence,
broken only—or so we like to imagine—
by Big Ben clearing his throat to boom out

the hour. Last night we listened in the
same absorbed fashion. The previous night
the silence was a tangible quantity . . .
likewise many preceding nights.

This time, however, the wireless amateur
was correct; the atmospherics were pro-
pitiouws., First the preliminary grating;
then .faintly but distinctly, each stroke was
heard in the stuffy little living-room of the
station master. Miles from civilization,
with nothing save our flag and common
love of England to link us together, we
forgather when circumstances permit teo
hear Great Ben strike the evening note at
Home.

One-two-three-four-five-six-seven! Two

"hours behind us and, probably, a glorious

summer’s day closing in overseas !
“Dear old London,”” murmurs . the
gratified host, who hails from €Camden Town.

“Jolly old spot,”” sighs the huge ex-
cavalry officer (now a farmer in a very
small way).

*Oh, how I miss you to-night,” hums
our irrepressible member. ‘“Lord, to be
dressing for a dinner and theatre this very
evening ! And once the effort bored me
stiff 1"

“'Ow ‘omelike,”’ agrees the. motherly
soul who runs the wayside hotel. “‘Might
be next door, so to speak. It alwis mykes
me think of the ‘Gentle Dove’, where they
sells the best stout yer’d git in a dy’s march.
London for me every time,”’ she declares,
wiping with the back of a grubby hand,
eyes that drip with scarcely any prowoca-
tion. “I’ll be trottin’ round to me pub.
now, and thankin’ yer kindly for the treat.
Mykes me want to cry me eyes out, that
sound does.”’ A G E.
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BUY ALL YOUR RADIO FROM
READY RADIO

Thousands of “Amateur Wireless ” readers

buy their Kits of Components, Receivers and

Equipment by the convenient Ready Radio

Easy Payment Terms. There is no need for

you to wait for the Receiver you want. You

can order it at once and pay for it by small
monthly instalments.

CASH

with order

C.0.D.

(Pay on delivery)

E. P:

(Easy monthly
payments)

BATTERY-OPERATED ETHER SEARCHER THE <« B.B.C. THE «<B.B.C. ONE”

7 Cash or JdA4. 12 monthly ” £ s. d.
KIT A ¢35 $5:04:6 pooey 106 CRYSTAL SET i e e m B

Consisting of Complete Kit of Matched Components, tested and £ s d 1 Cyldon .0005 mfd. thumb con-
pguaranteed, as specified. ! 1 Ebonite panel, 43 x 4} x % } 13 tx?ol condensscr . 11 6
1 Basboard, 4} x 7 .. 1 Readi-Rad on-off smtch 10
1 ReadldRad .0005 mfd varlab]e 1 '{clsen 4-pin valve holder 1 0
Cash or g 12 month'y condenser with 4-in. dial 6 0 1 Lissen 2-way coil holder model ‘A" 4 6
KIT B C.0.D. £7 .13 5 rayments of 14/" 1 Red Diamond crystal detector 2 0 2 Redadl Rad .0001 mfd. fixed con- 17

. ; ensers ...
Consisting ¢f Complete Kit of Matched Components as above 1 Bakelite coil former, 34 x 3} ... 13

with 3 Mullard Valves to specification. 1 2-0z. reel 20 g. D.C.C. wire 6 : g::g: ll%:g gogge?;l(llmﬁ};?dc(]’:a(}\ 10
2 Junit terminal blocks ... 1 4 and holder 4 . 1 4
! 4 Belling Lee ““R” terminals ... 1 0 g lI}umt tqimmal b’locks 2 8
. Cash or 12 monthly ~ elling Lee ‘“R” type termmals 2 0
KIT C &5 £8:14:6 LSna0Y 16/ . 1 ReadiRad 0003 mfd. fixed con 10 1 Pkt. Jofilin ’ . 26
Consisting of Complete Kit of Matched Components with 3 flex, o Wire, flex, screws, pluos etc L O
Mul{lsz‘urd Valves to s%ec:ﬁcnhon and Specm] Cabinet (hand made, 1 Clip, wire, flex & iy 1 Detector valve .. ] 8 6
weathered oak finish). 15 o £2 2 [s)

COMPLETELY ASSEMBLED RECEIVER
({for battery £9 o 1 7 o 6 g:}:lee:ltt;nthly 18/

operation)
Including valves, cabinet and royalties, Aerial tested and
ready for use.

x

ALL-ELECTRIC ETHER SEARCHER

CONVERSION
Cash or

KIT C.0.D. £11'166 21/8

Consisting of All Components including mains valves to convert
your LEther Szarcher to an All-Electric Model.

12 monthly
payments of

or 6 equal monthly payments of 7/3

To OVERSEAS CUSTOMERS

All your goods are very care-
fully packed for export and
insured, all charges forward.

TO INLAND CUSTOMERS

Your goods are dispatched
post free or carriage paid.

Y

F e
159, BOROUGH HIGH STREET,
LONDON BRIDGE, SE.l.

Felsuhone:Hop 5555 (Private Exchange) - Telegrams: READIRAD, SEDIST.

ALL-ELECTRIC
€ash or 12 month'y

KIT A C.0.D. £14'7'0 paynents of 26/3

Consisting of Complete Kit of Matched Components for All-
Electric Ether Searcher.

ALL-ELECTRIC
KIT B ¢op £17:4:6 31/6

Consisting of Complete Kit for All-Electric receiver with 3 Mains
Vaives as specified,

12 monthly
payments of

ALL-ELECTRIC

KIT

Cash or

C.0.D. £18:19 :6

As Kit B and including Cabinet in Oak.

IMMEDIATE DISPATCH

12 monthly
paymzats of

34/9

Mention of ‘* Amateur Wireless

Ready Radio (R. R. Ltd.), 159 Borough

ORDER F ORM o High Street, London Bridge, S.E.1

CASH ORDER FORM :6.0.0. ORDER FORM 1 HIRE PURCHASE ORDER FORM
Please dispatch to me at i Please dispatch to me at once i Please dispatch my Hire Pur-;
once the goods specified ; i the goods specified for w hxch chase order for the goods
for which I enclose pay- ;1 will pay in full on delxvery specified for which I enclose

ment in full of the sum of ﬁrst deposit of

L P, o T il AT ] )
Name =

Address

KIT REQUIRED

17

to Advertisers will Ensure Prompt Attention
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““A PLUG-IN-COIL ONE-VALVER "’

(Comitnued from page 529)

A plan view of the Regional one-valver

COMPONENTS FORPLUG-IN-
COIL ONE-VALVER:

Ebonité panel, 9in. by 6in. (Becol,
Trelleborg, Kevstone, Lissen, Readi-Rad).

Raseboard, 9in. by 8in. (Camco,
Clarion, Pickett).

.0005-mfd. variable condenser, thumb-
control type (Cyldon, Burton, Lissen,
J.B., Lotus, Formo, Polar, Utility).

F'lament switch (Bulgin, Readi-Rad,
Lissen, Benjamin, Lotus, Peto-Scott).

4-pin valve holder (Lotus, -W.B,,
Lissen, Clix, Benjamin, Wearite, Telsen),

‘Fwo-way coil holder (Lissen, model A).

Two .0001-mfd. and one .0003-mfd.
fixed condensers (Telsen, Lissen, T.C.C.,
Dubilier, Graham-Farish, Watmel, Readi-
Rad).

2-megohm grid leak (Lissen, Telsen,
Readi-Rad, Dubilier, Graham-Farish).

Grid-leak holder (Bulgin, Readi-Rad,

coil and certainly a variable condenser with
a low minimum capacity. ~Otherwise the
tuning range of the coil and condenser will

compromise between strength of signals and
ability toseparate one from the other.
Araxn HuUNTER

be so restricted that
when the coil is right
for one station it will
be wrong for thepther,
Perhaps I am antici-
s+ pating troubles that
will never arise. All
I want to do is to
help North Regional
listeners as much as
possible.

Good Reception at
100 Miles

From my tests I can
safely say that the one-
valver described in this

BLUEPRINT
AW, 280 ﬂz_

AERIAL TUNING '35
CONDENSER
{ L. 0005mFd. . =
: . %
Tl —— b
LTSWITCH

oles 1

| “movi

article will provide good -
strength headphone re-

ception from North

Regional stations up to Checked /.-
100 miles. For those by~
situated more than 50 ¢

miles - from Moorside
Edge a slightly larger

D

series aerial condenscr

§-0001 ©|®

may be advisable. In-
stead of the .ooor-

© mkd QL

microfarad = condenser

specified in Lst of com-
ponents, it might Dbe

worth while trying a.

.0o02-microfarad con-
denser. Another plan
would be the use of a

pre-set condenser, hav-

ing a maximum capacity

of .0003 microfarad.
This value of con-

Lissen). Connecting wire (Glazite). denser is intimately
Four terminal blocks with terminals, connectea b e size

marked : A, E, L.T.—, LT.4, HT.—, . _— = -

H.T.+, Phones+, Phones— (Lissen of the aerial. The cor- AT E ET- LT+ HT- KT PHONES

Belling:Lee, Junit,' Sovereign, Eelex). ' rect value is that Layout and wiring diagram of the one-valve set. A full-size

which provides the best blueprint is available, price 1ls.

N a log-law condenser, the plates are so has been done, they can then be locked

shaped that the angle of rotation is LOGARITHMIC together to a single tuning-control and will
proportional to the logarithm of the actual CONDENSERS still keep *in step” both as regards angular

change in capacity. In other words,
starting at any given setting on the dial,
a movement of, say, ten degrees will always
change the capacity already in circuit by
a definite fraction, irrespective of where
the start is made. This type of condenser

is particularly useful for ‘' ganging’’ several
stages of high-frequency control, because
each of the condensers can, if necessary, be

movement and capacity variation. With
any other type of condenser the initial
setting must be the same for each separate
stage if they are to be successfully operated

initially set to a different value, so as to# from a single control over a wide range ot

match up the various cireuits. When this

frequencies. B. A R

THIS PLACES 1]
COVERED IN DUST MARY/

AND LOOK AT THAT

t DIDN'

T, LIKE TO
TOUCH THAT SIR/

FTHOOGHT 1T WAS PARY
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SUPREME IN THESE ESSENTIAL-POINTS :—

lhe Marconiphone Moving Coil provides Absolute
fidelity of Reproduction.  lts unique one-piece
diaphragm, pressed from special fibrous material, and
light re-inforced speech coil ensure entire freedom from
resonance and colouration.  The low natural frequency
gives adequate bass without boom,

The Marconiphone Moving Coil is Highly Sensitive. lts accurate
and permanent centering, very small air-gap and minimum
damping ensure adequate output from an ordinary super-
power valve.

The Marconiphone Moving Coil will- provide Enormous Volume.
lts one-piece construction obviates rattle and overload. Large
inputs over long periods will not impare its efficiency.

Marconiphone Moving Coil Speakers are Absolutely Reliable:
They require no adjustment.  They have no fragile easily-
damaged suspension, or delicate fine-wirz windings.

The Marconiphone Moving Coil has a Specially Designed
Cabinet.  Scientific construction provides ample baffle effect
with freedom from resonarice; it is of .moderate dimensions
and’superbly finished.

MARCON

A ad

(Imatear

Speaker
that Speaks
well for
any setas

The Marchese Marconl.
The Genius behind Marconiphone.

TYPES AND PBlCES
Cabinet Models

Model 110, complete for 6-10 Volt accumulator ~ £7.0.0.

Model 120, complete for D.C. mdins £7.10.0.
Model 130, complete for A.C. mains

200-250 volts £12.12.0.

Unit  Model 80, for 6-10"volt accummulator £4.100.

Model 90, for D.C. rgirs : £5.0.0.

Rectifier Type 100, for A.C. mains 200-250 volts
complete with U 10 valve £4.12.6.

Both unit and cabinet speakers are fitted with a standdrd input
transformer suitable for a power or super-power output valve.
Models 90 and 120 cen be operated from A.C. mains with the
aid of Type 100 Rectifier.

PHONE

' ry
W“""“f}

MOVING COIL SPEAKER

THE MARCONIPHONE CO. LTD., RADIO HOUSE, 210-212 TOTTENHAM COURT RD., LONDON, W1:
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[SETS OF DISTINCTION|

Makers: The Gramophone Co., Ltd.

| Price: 48 guineas.

HEN one looks at thé specification of
\ the new H.M.V. radio-gramophone
one gathers a strong impression of value for
money. For 48 guineas the set-buyer gets
o really up-to-date A.C. four-valver,
including two screen-grid valves for high-
frequency amplification, a power-grid de-
tector and.a super pentode output valve; a
moving-coil loud-speaker with a laminated
metalised cone and a permanent cabalt steel
magnet; a silent and smooth-running
induction disc gramophone motor, auto-
matically starting and stopping; a new
high-impedance pick-up fitted with a
reversible head, using a cobalt steel perma-
nent magnet and mounted on a well-
balanced tone-arm, designed to give good
tracking; in other words a first-class radio-
gramophone equipment for about half the
price ruling a year or so ago.

The Circuit

To avoid any disappointment I should
make it clear that this radio-gramophene is

HMY

valver. The two screen-grid valves are
coupled together and to the detector valve
by means of choke-feed tuming circuits.
The three separate stages..of tunmg are
accurately ganged by the ase of a three-
gang condenser, providing one-knob control.

As there is very considerable signal am-
plification before detection ¥ am not
surprised to find that the detector valve is
arranged to work on the power-grid prin-
ciple, by the use of a .0oor-microfarad grid
condenser and a I-megohm grid leak,
working in conjunction with a Marcomi
MHL4 valve.

The rpakers have certainly done some-
thing in the cause of pentodes by including
a PT625 as the output of the H.M.V.
radio-gramophone. But it should be noted
that special correcting devices have been
incorporated in order to overcome the ten-
dency of the pentode to accentuate the high
frequencies .by attenuating the low  fre-
quencies. A step-down output transformer
isarranged between the pentodc and the per-
manent-magnet moving-coil loud-speaker.

Ome of the most interesting circuit fea-
tures of the H.M.V. radio-gramophone is
the volume control. During radio recep-
tion volume is controlled by varying the
screen voltage on the high-frequency
valves, but the spindle of the variable
resistance employed for this purpose also

for alternating-current mains onby. These operatea the potential divider shunted
- ‘W‘fr Mains
v 70000ﬂ L
10,0000 A élo.oom T I 4mf. Fuses§
1.0 imf  Imf eac/)
= 6.000n Inlen o/ :
: 50,0000 SV )
< == 10.000n 28| °
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i f 12000 Motor vg
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corrector ar

may be from 1oo to 110 volts and 200 to
230 volts, with periodicities between 40 and
60 cycles. There is no corresponding
model for D.C. mains at present, but I
understand that a model will be ready by
Apiil 1.

The circuit and chassis of the H.M.V.
radio-gramophone closely follows those of
the Marconipkone model 560 console four-

The circait of the Model 521 H.M.V.

, vouch

rad.o g}amophone 5

note the tone
rangzm>2nt i

across the gramophone pick-up. Other
circuit detzils can te seen from a study of
the circuit diagram repreduced herewith.

I hoveseen and handled the H. M. V. radio-
gramophone in several localities and I can
“for its wonderful performance.
Probably the first impression one gathers is
the fine tonal quality. I have seldoms, if
ever, heard an instrument handling such a_

-general.
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R ADIO-GRAMOPHONE
—= MODEL 52] =

wide range of frequencies. The top notes
are characteristically brilliant, due pre-
sumably to the pentode power valve, but
there is no attemwatiom of bass notes,
which come out with a very natural timbre.

After hearing and approving the repro-
duction, both of radio and gramophone
records, one naturally wants te handle the
controls. When the Hld is closed over the
turntable the only visible centrol is that for
veolume, a knob beimg mounted just above
the top of the foud-speaker opening. Control
of volume isequallygood in the reproduction
of records and broadcast programmes. It
provides a witde range of audibility with-
out appreciably affecting the tone.

Simple Controf -

On opening the lid one sess, how simple
are the remmmng controls. The tuning
scale, which is bn;ghtly illuminated when
the set is switched on, is calibrated in med-
ium wavelengths on the left and in long
wavelengths on the right. The calibra-
tions for the medium waves are made every
40 metres and on the long waves every 100
metres. I found the wavelength markings
very aceurate and a great boon in logging
stations. This calibrated and illuminated
dial is smoothly rotated by means of a
handy sized knob just below it. Turning
the knob slowly from minimum to maxi-
mum settings of the dial, I logged no less
than twenty-five stations on the medium
band at what might be termed concert
strength and quality; in other words pro-
gramme alternatives to the local stations.
This test was in south-wvest London, using
a short indoor aerial.

For those who cannot crect any sort of
external aerial, provision is made for the
use of the electric-light nrains wiring as an
aerial. This can be very simply brought
into operation by a plug-socket arrange-
ment at the back of tke set. With the
mains as an aerial I was able to get @ dozen
foreign stations at good loud-spealer
strength. Therc was no appreciable back-
ground of hum during this reception.

An idea of the selectivity of the set can be
gauged from the fact that in the keart of
London the London Regionzal station on 356
metres ‘had disappezred at 340 and 365 met-
res. The London National 26x-metre station
was silent again at 250 and 270 metres.

Fiaally, Iought to say a word about the
very convenient switch mounted above the
tuning dial. This has four positions,
namely : “off,”” “ gramophone,” " medium
waves,”’ and ‘“long waves.”’ Here is yet
anothet example of the makers’ ideal,
simplicity.

Altogether a very finc job; the H.MLV.
radio-gramophone is certainly a feather in
the cap of the Gramophone Company in
particdar and the British radio trade in
SET TESTER.
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BUY NOW
FOR BETTER

EASTER RADIO

P18 ¥

PAY THE POSTMAN—it casts no
more— WE PAY ALL CHARGES.

C.0.D. CASH H.P.

PETO-SCOTT'S NEW 3 WAY PLAN

1]

B.B.C.
ONE
VALVE

1 Filament Rheostat, Keystone
1 4-Pin Valve Holder Telsen

DESCRIBED IN THIS ISSUE.

Ebonite Panel g x 6 drilled, Peto-Scolt

Plywood Buseboard, 9 x 8; Peto-Scott

1 0005 Thumb Conirol Variable Candenser Cyhivm 1

71 2-Way Coil Holder, Lissen ...
3 Fizxed Condensers, two o001 mfd., ‘one 0003

x 2-megohm Grid Leak and Holder, Telsen

10 ft. Glazed commectingwire ...

x Ebonite T rrminal Smp, drilled

R EC E I VER 8 Belling Lee Tevminals as specified

b

C.0.D Pay the Postman

27/3
ACCESSORIES : a.

1 Set 4 Goils 25, 40, 50 and

150 DX
Hanidsome Cabinet (Vlahag-

any or Oak) .10 6
Valve, PMIHF ...
Complew Kit «C"
as above, all tomponents,

valve, cofls and cabinet.

Doy £ £2:12:0°

-~
SoOANSATWNOSS

8 6

N W R Ww®

I

27 3

Speciallv chosen lines packed and sert

Pay the Possmgn. We pay all charges over 10, -.

B.B.G. CRYSTAL SET

Kit of parts :xs specified.
You Pay the Postman
Cabinet in Oak or Mahogany, 7/-.

TWENTY SHILLING TWS

(Described in ‘A W.’ 14/2[31)
t““A™ (as specified)

ATLAS A.C. ELIMINATOR
Tyvpe A.C.244. 3 Tappings —
S.G., Detector, Power, Output
120 volts at 20 m.a.

You Pay the Postman

A.E.B. PICK-UP

Complete with arm.
You Pay the Postman
BLUE

$POT  SPEAKER
UNIT

Type 66R. 4 pole balanced .arm-
ature with Major Chassis and ‘Cone
(37 cm). You Pay the Postman

B.T.H. PICK-UP AND TONE
ARM

Complete with Volume Control.
YouPay thePostman

URDY MULTI-POLE SUPER

DYNAMIC SPEAKER
Fitted with 3 Impedance Tap-
pings. You Pay the Postman

HEAYEERD ELIMINATOR
Type C.150. 150 volts output
at 25 m.a. Provision for L.T.
4 volts 4 a. supply. Three tap-
pings—1 variable. In handsome
metal case.

You Pay the Postman

WESTINGHOUSE METAL

RECTIFIER
Type H.T.7.
D.C. output.

17/-

£1.0.0

£2.19.6

42/-

R2.40.0

200 volts—28 m.a.
You Pay the Postman

£1.1.0

Pay the Postman

As described in last week's *“Amateur
Wireless.”
KIT 4A’ For full list of parts -see our advertise-
mznt in last week's issue.
Cash with ord
cop. T £3.11.9
or 12 month'y payments of 6/7
¢ ¥ ? with va'ves but less cab-
KIT B inct, speaker & batt :ries £5‘16 '3

oriz m:u.t‘ﬂy raymeunts of 10/8

KIT ¢ C’ with va’'ves and cabinet but

less speaker and batt-ries £8 - l "2
or 12 morthly payments cf 14/11

KIT ‘D, completz with va' ves, £10,8.10

cabinct, sreakcr cone
Faper and battaries
.ot 12 moathly payments of 19/2

N.B. Any Parts Supplied Separately.
If value over 18/-, sent C.0.D. we pay all charges.

£2.9.68

£3.10.6 -

£4.6.0

1931 ETHER
SEARCHER Fiery
As described in, “Amateur Wireless" i
Jan. 17th and 24th.

For full list of parts see our

KIT (39 A” advertisements Jan. 17, 24,
— 31; Feb, 7, 14, etc,
Cash or £ 5 |4_ 6
C.OD. . .
or 12 moathly payments cf 10/6
KlT “B" with valves £7.13.6

or 12 montaly payments of 14/1
KlT #C"  with-va'ves axd cabinct £8.14_,6
or 12 monthly payments of 16/-

N.B. Any Parts Supplied Szparately.
If value over 10/-, sent C.0.D. we pay all charges.

Founders of Buying Radio by Post.

PETO-SCOTT

Clerkenwell 9406. 62 HIGH HOLBORN, LONDON, W.C.1
Chancery 8266. MANCHESTER: 33 WHITELOW ROAD, CHORLTON-CUM-HARDY. Phone:
NEWCASTLE, STAFFS:

77 CITY ROAD, LONDON, E.C.1:

Chorlton-cum-Hardy 2028.

il

thl.l

You will Help Yourself and Help Us by Mentioning

CO. LTD.

7 ALBANY ROAD. Phone: 67190.

Cash with order—Carriage Paid

Eﬁ

thitiby

Strict Privacy Guaranteed
on all Easy Paymeut Orders,

POPULAR ACCESSORIES
@ Pay as it suits jzou-——

C.0.D., CASH, or

THE KINGSTON HOME RECORDER.

Complete Home Recording Outtit
Oash Price £3 16 6

Balance In 11 moathly paymeuts of 7/-

ATLAS AC. ELIMINATOR TYPE
A.C2434 3 tappings—=i.(i,, detector,
power. Qutput 129-volts at’20 m.a.

Cash Price £2 19 6
Balance in 11 monthly payments of 5,6
B.T.H. PICK-UP, TONE ARM, AND
VOLUME GONTROL complete.

Cash Price £2 8 6
‘Balance in 5 monthly payments of 9/-

tEKCO V.20 H.T. ELIMINATOR,
20 ma. lappings for 8.4, 0-120
volts, and 120/150 volts. Kor A.C.

meins, Cash Price £318 6
Bakieein Homonthly punyvmients of 7.4,
REGENTONE W.5 COMBINED H.T.
ELIMINATOR AND TRICKLE
CHARGER, Onec 8.0., 1 variable, and
1 fixed tapplng for H. T LT charging
for 2, 4, and ¢ volts, For A.C. mains,
Cash Price  £5 17 6
Ralanceinll monthly payments of 10/9
EXIDE 120-VOLT WH. TYPE AC-
CUMULATOR, in crates,
Cash Price £4 13 0
Balanee in 11 monthly payments of 8/3
LAMPLUGH or FARRAND INOUCTOR
SPEAKER, for perfect reproduction.
Unit and chassis complete, ready
mounted, Cash Pricc 2310 0
Balanccin 11 monthity payments of 6/5
BLUE SPOT MODEL 51R CABINET
SPEAKER. Cash I'rice £4 4 0
lanee 1n 11 monthly payments of
e, -
EPOCH PERMANENT MAGNET
SPEAKER with type B4 unit onty.
Cashi price, 84 4 0
Ralancein 11 monthiy payments ot 7 9,
CELESTION D.12 LOUD-SPEAKER,
An entirely new model in oak.
Cash Price 856 0 0
Balance in 11 monthly payments of 9/2
STANDARD WET -H.T. BATTERIES
sitted with 96 No. 4 cells giving ‘144
volts ; with chemieal for fluid, 3trays
and lid for top tray.
Cash Price £5 4 6
jalance in 11 monthily payments of 977

-mmmmmm_nm

EXPRESS ORDER FORM
Peto-Scott Co., Ltd., 77 Gity

Messrs.
Road, London, E.C.1.

Please send me .C.0.D/CASH /H.P.

H.P,

Send
7 /-
Only
Send
5/6

Oniy
Send

9/-
semt
7/4

Only

Send -

10/9

Only

Send
8/6
Only
Send
6/5

Only

Send
7/9
Only
Rentl

7/9
Only
Send
9/2
Ouly
“Send
9/7

Only

For which | enclose Cash / H.P. Deposit

£ s. d.

0 [0 O R Y P R

Address .......oiiiiciieiiian

“AW.” to Advertisers
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ESISTANCES are em-
\. ployed to a very laige
extent in the make-up of a
modern radio set, and there
are now so many types and
such widely different uses that
a few remarks on the subject
will be of interest. Perhaps
one of the first points which
we may discuss is the rating
of the resistance from which
we can gather the current
which can be safely handled.
Many manufacturers, partic-
ularly in the case of the spaghetti resistances
which are becoming prominent, rate the re-
“sistances in terms of the current which can
safely be carried. This is really a more satis-
factory procedure than giving a wattage
rating, since one only requires to know the
watts dissipated in a relativelysmall number
of cases, The item of practical interest is
the current which can safely be carried.

Wattage Rating

It does not follow, incidentally, that a
resistance will dissolve into a cloud of
smoke if the rated current is exceeded, and
usually an overload of at least a 100 per
cent. is possible. It is not desirable to
exceed the rating, however, for long periods,
owing to the strain which is placed on the
fine wirc employed. Switching on and oft
involves an alternate heating and cooling
_which is, of course, accompanied by expan-
‘sion and contraction of the wire. If the
current is doubled the heating will be
increased four times, so giving & much
greater range of expansion and sooner or
later the wire will brealc down under the
strain, -

The wattage rating is a measure of the
_dissipation of heat. Resistances are stated
to have 35, 10, or 20 watts dissipation, and
from these the current capacity must be
‘worked out.© We can, for example, have
a range of resistors the values of which run
from 5,000 to 50,000, all rated at the same
wattage; yet they will not all carry the
same current. The 50,000-ohm sample,
indeed, will only carry one hundredth of the
current which the 5,000-ohm resistor will
carry in order to dissipate the same wattage.
The watts dissipation is the product of the
resistance itself and the square of the
current carried.

Current Capacity

Suppose, for example, we have a 50,000-
ohm resistance rated to dissipate jo watts.
We should work out the maximum safe cur-
rent in the following manner :

Watts = 10 = (Current)* X 50,000
.+, Curfent — A Tol‘:Fo
= .04 amps.
= 14 milliamps.
Incidentally, it should be remarked that
'in most cases, particularly with high-value
resistances, the rated wattage 1s never
reached under normal conditions, as the
"voltage involved would be too high.

-In the case we have just considered the
voltage developed across the resistance in
order to dissipate 10 watts would be 700
volts, a much higher value than would be
obtained in normal practice. In passing, it
.may also be remarked that a resistance
‘rated at 10 watts should be capable of with-
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CHOOSING
THE

RIGHT RESISTANCE

By J. H. Reyner, B.Sc., AM.I.E.E.
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standing this large voltage without any
risk of a breakdown of the insulation.
Some resistances which are rated on a wat-
tage basis I have found in practice to be
distinctly optimistic in this respect.

So much for the rating. The next ques-
tion which we have to consider is that of the
voltage drop across the resistance and how
we are to determine it. This is often of
importance when designing -series-feed
resistances and grid-bias resistances for
A.C.sets. To some extent this is a matter
of trial and error. Suppose for example, we
wish to design a series-feed resistance for
the anode circuit of a detector valve. If we
assume a certain voltage on the anode of the

-

=
FYET

. Laea{Cav,
oHT-

How grid bias is obtained by making use
of the voltage drop produced by the anode
current

valve and find the corresponding anode
current we can then determine the value
of resistance required in order to drop the
necessary voltage. Usually the resistance
works out at an odd value, and we have,
therefore, to adopt a resistance slightly
greater or slightly smaller and the condi-
tions will automatically adjust themselves.

Voltage Drop

Let us assume that we have a valve on
which we wish to place an anode voltage of
100, and that out supply is 200. Therefore,
we wish to drop 100 volts on the feed resis-
tance. From the valve characteristic or
from suitable tables we determine the anode
current which the valve will take with 100
volts on the anode and with the correct
grid bias—i.e., the grid bias which we are
proposing to usc in this particular instance.
Let us say that this works out at 415 milli-
amps.

Now the voltage drop on a resistance is
obtained by multiplying the resistance by
the current in amperes. Since we usually
work in milliamps in radio practice it is
necessary to multiply by the milliamps and
divide by 1,000, and in this connection a
very simple rule to remember is that 1,000
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ohms will produce a voltage
drop of 1 volt per milliamp.
.Hence, if we wish to drop
100 volts with 414 milliamps
our resistance will be

100

—_ X =

1,000 22,500 ohms. -

-
<

This is, of course, an odd
value, the nearest stock sizes
being 20,000 and 30,000.
(25,000-ohm resistances are
sometimes available) We
shall not be seriously out if we
choose a 20,000-ohm resistance. At
first sight it would appear that this would
‘only drop 9o volts giving us a 110 volts on
our anode. The increased anode voltage,
however, will cause a rise in the anode cur-
rent which is thus no longer 4 milliamps,
but something alittlelarger. The increased
anode current will cause an increased drop
in the feed resistance, giving us something
more than go But less than 1oo volts drop.
The conditions will automatically adjust
themselves, so that the anode current pro-
duces sufficient voltage drop on the feed
resistance to make the anode voltage cor-
respond to the anode current.

Grid-bias resistances for A.C. valves are
designed on just the same  principles.
Here it is desired to produce a certain grid
voltage, which is obtained by making use of
the voltage drop produced by the anode
current of the particular valve. The
circuit is known as free grid bias and is
illustrated by the diagram from which it will
be seen that the valve produces its own
grid bias by the flow of its own anode cur-
reat.

Let us suppose here that we wish to pro-
duce 30 volts grid bias. Once again we
refer to the characteristic curves of the.
valve (or to charts), whence we find the
anode current corresponding to 30 volts
bias and the anode voltage in use. Let us
assume that this is 14 milliamps. By the
application of the same rules the required
value of resistance can be readily worked
out, and calculation shows that the actual
value is 2,140 ohms. Here again this is an
odd value, and the question arises as to
whether it is necessary to be exact, or
whether. a 2,000-ohm resistance may be
used. Again an actual nominal 2,000-ohm
resistance may perhaps vary by 5 per cent.
either way, so that the question of the
necessity for exact values is an important
one.

Fortunately, an automatic adjusting pro-
cess takes place in the valve just as with a
serics-feed resistance. Suppose we use
2,000 ohms instead of the 2,140 which is
theoretically necessary. "The effcct of this
would be to produce too small a value of
grid bias, a little less than the 30 we require.
The immediate result will be that the anode
current will increase, and this in turn will
cause an increased voltage drop on the bias
resistance, giving an increased grid hjas.-
Consequently any tendency to increase the
anode current will immediately Be checked,
and the valve will settle down to operate at
a voltage a little less than the theoretical
30 voltsrequired, but not seriously different.

In fact, it would probably be found that
if the resistance were as littie as 1,500 ohms,
the grid bias would only be a few volts
different.



" READ AT A GLANCE

No more fumbling in dark corners . .. No
matter where your set is placed you can read
the condenser settings at a glance if you use
the new J.B. Illuminated Vernier Dial.

It is exceptionally easy to fit, for there are no
awkward holes to cut in the panel—the Vizor
fits into a round hole. Even faulty panel-drilling
will cause but little trouble, for the Condenser
is carried on the frame of the Dial.

A neat panel appearance has been obtained by
mounting the scale behind the panel.

The

wgsists accuvate veading

and indicates when the set
is switched on.

illuminated scale

Vizor and Frame in

moulded Bakelite. Fits any

panel up to 1, in. Supplied

complete with lamp holder
but without lamp.

PRICE R / -

,ﬁé’(fe NEW

The IKnob revolves in the
Same divection as the
scale

HELUMINATED
precisionN INSTRUMENTS VEIRNITER DRAL

Advertisement of Jackson Bros., 72 St. Thomas’ Sireef, London, S.IE.1 Telephone : Hop. 1837

FOR .. . Nl

ELECTRIC REPRODUCTION
wse A LIMIT &0

Length Traek-
el ™ s =
= i
Continenval and i‘ %‘q - -
Bayonet
3 ’
"

8pring Tension

dng Angle
Fluings.

Tilustration shows
Pick-up altached.

| PICK -UP ARM

i Obtainable through all factors and dealers’
or write

15/6

EACH

[ | LIMIT ENGINEERING €O., LTD., 15/29 Windsor Street, Essex Road, N.1

. RADIG-GRAM CABINET

«I have tried most leading makes
... but*Wufa’ is the ‘Ace’ . . .
reproduction is extraordinarily
Sine.”—B.W.B. (Cheshire).

] consider it a fine piece of mechanism

| The latest design fitted
Jor Wiveless and -Gyamophons

HANDSCME

All timber accurately sawn, planed and sandpapered

some cabinet with ease. Made from Solid Qak and
Figured Oak ply—twist legs—double doors at back
for convenience in adjusting batteries, etc., size
4 ft.3.in. high x 17 in. back to front x 21 in, wide.
T'o take pmel 18 in. x 8 in,
freg) size 1834:in. x 14m. deep inside.

Carriage paid to your-address.
(Dept. Ad), A. H. FOSTER & CO.,
66, SNOW HILL, BIRMINGHAM.

EASILY ASSEMBLED. .

ready for polishing enabling you to make-this hand- |

Bottom space (fitted

Al . L. 20/6
' Completély finished in White 4716
Polished rich Jacobean ... o 55,6

§

at a very reasonable price.
~—C.H. (Birmingham)

‘A great speaker at a small price . . .
The quality .and tone of the ‘Wufa’'
have every resemblance of a moving-coil
speaker, but I prefer the * Wufa.""
—~B.W. (Chatham)
These are onlyin few extracts from numerous
reports atl peajsing the *“ Wutfa,”” Ask your
dealer to demonstrate, The marvellous re-
production aud volume will astound you.

WUFA

40/-

60 POLE SUPER POWER UNIT UNiIT
Jf your dealer kas mat yet veecived supplies, Complete ONLY
send order direct 10 ws, giving dealer’s namse wi.h Chassis 27 /6
and address, WRITE DEPT. 4.

M. LICHTENBERG, 4 Great Queen Strest, London, W.0.2

Mention of “Amateur Wireless” to Advertisers will Ensure Prompt Attention
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BRYCE MAINS TRANSFORMERS

E have received notice this weelk of'a

wide range of power transformers,
marketed by Messrs. W. Andrew Bryce, of
Bury, Lancs. These transformers are
particularly well made, to judge by the
sample which was submitted. There is a
generous iron circuit, rather lzuger than
usual, and this is an advantage in that it
introduces practically no distortion into the
wave form of power supply. It is not
always realised that if the iron circuit is too
small, the alternating current output is
irregular in shape, and consequently
additional hum is introduced .which is
difficult to get rid of.

A red fibre top-plate is provided, which
carries the various terminals for the differ-
ent voltages, and altogether the job im-
presses one very favourably The par-
ticular sample submitted was wound for an
input of 200, 220, 230, and 240 volts, and
had four secondaries. One was a 250-250
volts winding for 60 to 8o milliamps, and
the remainder were low-tension windings
delivering 4, 4 and 6 volts respectively.
The various outputs-are set out in the
accompanying table, together with dhe
measured voltages both on no load and full
lpad.

Incidentally, full-load figures are those
when all the windings are supplying their
full load, and not only the winding under
test. It is necessary to check the perfor-

mance in this manner in order to allow for,

the voltage drop on the primary as well as
on the various secondaries, and it will be
seen that the regulation, i.e., the difference

One of the range of Bryce power transformers
described in the accompanying report.

between no load and full load, is only 5 per
cent. This is particularly good, having
regard to the fact that this particular model
sells at only 24s.-6d. We commend these

transformers to the notice of all mains

users.
Test Volts
Secondary Rating No load Full load
No.1 | 250v. 60m.a.| 2060 245
No. 2 4V. 1a. 4.05 3.85
No. 3 4V. 3a. 4.2 3.95
No. 4 6v. 1a. 6.2 5.95

UNDY DYNAMIC SPEAKER

E have tested this week an Undy
cight-pole dynamic speaker. Theunit
of this speaker is provided with eight
magnet poles, arranged in two sets of four
on each side of the pivotal point of the
armature, thus giving an unusual variant

|

[rURZETALL LABORATORIS

firmed this theory. The bass was particu-
larly well in evidence, and the sensitivity
was good. It appeared that the hlgh-
frequencies were not reproduced as well in
proportion, but this may have been due to
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Characteristic of the Undy speaker

of the balanced-armature principle. There

“are two coils, one for each set of poles, and

the windings' are arranged so that their
forces on the armature are in the same
direction. The motion of the armature is
transmitted to a large diaphragm, 15 in.
across, carried in a light but rigid pressed
metal “housing. A very massive magnet
6 in. long is a striking feature of the
unit.

Mounted on the chassis is a transformer
which is designed to match the loud-
speaker to the average valve, although it is
rather unusual to find a built-in trans-
former on a moving-iron speaker. This
is undoubtedly a step in the right direction.
The transformer provided is of the three-
ratio type so that correct matching can
be obtained.

We took an impedance curve of the
instrument at various frequencies, and it
would appear that the use of a transformer
is justified since the impedance does not
rise continuously, as in the case of the ordi-
nary ‘moving-iron type of instrument. A
useful point is that the impedance is well
maintained in the bass registers, indicating
that the instrument is radiating effectively,
The test on our standard amplifier con-

A new dynamic speaker—the Undy eight-pole

the fact that we were using it with a rather
low impedance output valve.

The instrument is well constructed-and
will handle a good volume without rattling.

NEW MAZDA VALVES

HERE seems to be no limit to the sur-

prises which the valve manufacturers
have in store. Just recently we have
received a Mazda PPs5/400, which is a
valve of positively amazing characteristics.
It is provided with a 4-volt filament taking
2 amperes, and is designed for an anode
voltage of 400. The internal resistance is
1,500 ohms, and the amplification factor 9,
giving us a mutual conductance of 6 milli-
amps per volt. We checked these figures,
and found them correct.

The construction of the valve is mgemous
The filament is 16 in. long, arranged in four
V-shaped loops. Around this is the grid,
and suwrrounding the whole is an anode
built up like a box, 2 in. long, 11 in. wide,
and 3/ in. thick. The anode is ridged to
give extra strength, and is stayed to give it
robustness. The support is generous, and
the robustness of the general construction
is strikingly apparent.

At 400 volts the valve will handle about-
32 volts grid swing, the anode current being
65 milliamps. Under these conditions an
undistorted power output of five watts is
possible, this being obtained with an anode
load of about 3,500 ohms. We have had as
much as five watts from output valves
before, but never have we been able to
produce such an output with only a little
over 30 volts grid swing.

£
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IMPROVES ANY
CIRCUIT . ..

Fit Sovereign Components. Their
quality and performance are famous. The
Sovereign Volume Control shown here is in
Bakelite case with pointer knob, ‘‘de Iuxe”
action and nickelled fittings. It is a neces-
‘- sity in any modern set. Send direct to the
manufacturers if your dealer cannot supply

this and any other Sovereign lines. 500,000 ohms

Send also for full list of components. 1-and 2 megohme  EACH

SEy Sovereign Components are speci-

4 fied again and again in “A.W."

y NPT A AN circuits. Why not consider for a

- QL [g 2 N\ i tmoment where you can usec other
s § GN Sovereign lines as well ?

\ ;‘, If it is diﬁtulldlo abtain  any Severeign

1 1 NN components write direct (and also for fill lists)

I "71 %;-%‘}‘“‘""""""“'“"' o SOVEREIGN PRODUCTS, LIMITED
NUFAC‘\)/ 52-54 Rosebery Avesue, London, E.C.1
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NOTICE

BECOL LOW LOSS
EBONITE FORMERS

= ARE

B RELIABLE

e i Tested before despatch

& PANELS, RODS,
1281ZES TUBES
LOOK FOR TRADE-MARK  BRITISH MADE

Sole Makers—

THE BRITISH EBONITE CO., LTD.

HANWELL, LONDON, W.7

MAINS KITS AND UNITS
have achieved such remarkable success since their intro-
duction six montlis ago that in future every Model C.Kit-
and Tnit will carry a signed

2 YEARS GUARANTEE B
pledging the apparatns against breakdown. Implicit
confidence in the sterling quality of Heayberd Cowmpon-
ents has made possible this unlque warrant oversuch a
long perlod. 4 here is a Kit for Every Receiver.

e — Send'this at Once -

1 want List 947 showing how eaay It is to build the Mains Unit
MODEL A.C. 120 - 69/6 I best suited to my Receiver. ] enclose 3d. stamps.
120 v. at 2) m.a. ~ Westing-

house Rectification. .\fscem- {
bled in Handscme Metal Case
and requires witing-up only. ADDRESS -
Screw terminals. Pojat-t>-
point diag -am. |

F.C. HEAYBEBD & CO., 10, Finsbury St., LONDON, E.C.2

e oo

Amateur Wireless HANDBOOKS
each 2/6 net.

Loud - speaker Crystal The Wireless Man’s Work-
Sets. shop.

Wireless-Controlled Mec- The Practical Wireless
hanism for Amateurs. Data Book,

THE BOOK OF THE NEUTRODYNE, by J. H. Reyner, B.Sc.
(Hons.), AM.LE.E. Price 1/6 net, or post free for 1/9

Of all Newsagents and Booksellers or by post, 3d.
extra, from Cassell & Co., La Belle Sauvage, E.C 4.

BEST BETWEEN
AERIAL AND
EARTH

With the Eta Valve,
purity of tone js only
one of many good
qualities. Above all, it
is dependable. Itisa
quality valve — but a
quality valve at the
right price. Meticulous
care in manufacture,
both in choice of mater-
ials, design and work-
manship, ensures a superlative pei-
formance in operation, low cur-
rent consumption, and fong life.

PRICES FROM 7/-

Ask your radio dealer for particulars
of the Eta Valve to suit your set—there
is a wide rangefor every requirement.

VALVES

THE ELECTRICAL TRADING ASSOCIATION LTD,,

ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2
Telegrams : Eltradax, Estrand, London. Telephone : Holborn §13¢

Mention of “Amateur Wireless” to Advertisers will Ensure Prompt Attention
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Indoor Aerials

IR,—I- do not agree twith your corres-
pondent “F.E.S”’’ (Bolton) and his
ideas about indoor aerials. It is possible
to have an efficient indoor aerial. For two
years I experimented with different types
of aerial, both indoor and outdoor.

A two- or three-valve set connected to a
well-insulated indoor aerial such as I use at
home does not need excessive reaction.
Using the “ James Dual-wave 3,’’ no reaction
is necessary for the local stations and the
volume control has to be used. Many of
the powerful foreigners need very little
reaction. K. M. (Beckenham).

IR,—Allow me to reply to letter from

“F.E.S.” (Bolton) regarding indoor
aerials, If he has obtained such poor
results his method of erection must be
faulty. On an indoor aerial of 55 ft. T can
obtain twenty stations (all medium-wave
band) and fifteen of these are at good loud-
speaker strength. The set is an “A.W.”
circuit, now about four or five years old
(Britain’s Favourite 3) and is, I think, one of
the finest straight 3's ever designed. No,

“F.L.S.,”” the indoor aerial if properly
erected is, if any, little inferior to an out-
door one.

In Edinburgh the tramway authorities
do everything in their power to prevent

interference by the electric cars. I had
counsiderable_trouble with this, but on
tracing the cars responsible the tramways
manager was communicated with and he
immediately withdrew the offending cars
from service for overhaul with the result
that ‘“man-made atmospherics’’ are now
absent. J. O. C. (Edinburgh).

Directional Aerlals

IR,—It is possible to get a directional
».) effect by using a horizontal aerial, the
length of the overhead part of which is
greater than three times the length of the
down lead; but can a double-directional
effect be obtained anyhow?
I.. M. J. (London, E)).

Yes, by using a “ T" tyvpe aerial. An ordin-
ary horizontal aerial is erected, but the down
lead wire is connected to the exact electrical
centre of the overhead wire. In this case the

length of the two arms should be about three

times the length of the down lead wire, but

quite good directional effects can be obtained
from a “T’ tyvpe aerial whose arms are only
the same length or a little longer than the
down lead. —EDb.

Frame Aerials

IR,—Using a screen-grid valve set with

an outdoor aerial, I find it impossible to

separate ‘stations working on the same

wavelengths. Will the directional pro-
perties of a frame aerial be of any use?
K. P. (Manchester).

A frame aerial wiJl certainly be an asset, as
only by using a frame aerial will there be any
possibility of receiving such stations’ trans-
missions clear of each other. Pointing the
frame aerjal in the direction of the station it is
desired to receive will enable the operator to
tune in the station, provided it is within the
normal range.—Eb.

Le Laboratory Standard, Paris

IR,—I should like to draw your atten-
tion respectfully to the paragraph in
**News and Gossip of the Week” in the
March 7 issue of AMATEUR WIRELESs. It
states that a transmission on 403 metres
(Continued on page 542)

ADOPTE

CYLDON Single Drum Drive Condenser

Ll

SYDNEY S. BIRD & SONS LTD.
B SFB

Completewithescutcheon
plate, drum dial control
and template. If your
dealercannotsupply send
P.O. for delivery direct.
C.O.D. if desired.

FIVE YEARS GUARANTEE

CYLDON WORKS, SARNESFIELD ROAD, ENFIELD,

-

ERIT’

HE CYLDON Single Drum Drive Condenser has been

adopted immediately by the Radio press and public on its
merits alone. No other condenser at the price can claim the
same experience, resources and care behind it as this popular
precision built model. Remember, it has the same outstanding
CYLDON features that make CYLDON Condensers universally
recognised as best. Further, the CYLDON Single Drum Drive

Condenser is specified again in this week’s ”“Amateur Wireless.”
Build with CYLDON — never known to wear out.

«

THE CYLDON SINGLE DRUM

DRIVE CONDENSER IS

SPECIFIED IN

“ THE COMPANION FIVE”
“ THE B.B.C. ONE ”

¢« THE B.B.C. CRYSTAL SET”

There is a CYLDON Condenser for

every Radio need and purpose. Send
for free catalogue.

Telephone -
MIDDLESEX g 6eid 507129
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Type $4.
Isophcn - MOTOR
Super Power Unit

A 4-pole balanced armature Super
Power Unit which represents the
very highest achievement in Loud-
speaker perfection. The quality
of reproduction and wealth of volume
are exceptional. High notes are
brilliantly clear, and bass notes
richly emphasised. The very power-
ful field-magnet has a pull ol
approximately 10 1b.,, making the
unit sensitive to the slightest im-
pulse, yet capable of handling an amaz-
ing top load power without rattle or
distortion. Provided with alternative re-
sistances to suit various output valves.

price 27 /6

Type S§5. Super Unit

An extremely efficient Unit, compact in
size but generously large in power.
Faithfulness and purity of reproduction
are combined with a rich of tone
which is equally prominent on both high
and low notes.

i, T 22 /6
RADIO &8 LTD
®

ELECTRIC

TEKADE

29 Farringdon St., London, E.C.4. K"

‘MOTOR® Type 1
LOUD-SPEAKER ‘DYNOLA®

A handsome cabinet speaker of highly polished
walnut, fitted with the new Isophon-MOTOR Su-
per Unit, Type S5. The modern fret design is
backed with figured gold silk gauze, and the per-
formance of this desirable Speak-
er is in keeping with its beauti-
ful appearance. Size of Cabinet, 45,#
14 X124 X6 in.

Q The range of MOTOR Cabinet Speakers and Chassis
caters for every individual need. 1f any difficuity in
seeing and hearing them locaily, send us the name o}
yeur nearest dealer. 3

Northern Distributors :
L. KREMNER, 49a Shudehill, Manchester.
HARDMAN & Co. Ltd., The Baum, Yorkshire St., Rochdaie;
61 Bridge St., Manchester; 25 Trinity $t., Leeds; and 2a Leach
Lane, St. Annes-on-Sea.

-Everybody’s
calling for

9 1

oot
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More Pleasure!
YOUR 1931 ETHER SEARCHER

coupled to the wonderful
KINGSTON HOME RECORDER

will give you perfect records of all Radio
Broadcast

In additicn you can
record your own voice,
{ or both speech and
‘music, if you use a
Kingston Microphone.

START MAKING YOUR
OWN RECORDS NOW

THE KINGSTON HOME RECORDER
Broadcast Model - 76/6 . Acoustic Model . 45/.

The Kingston Microphone
Complete with Metal Basz 63/- Complete with Wooden Base 50/-

The Kingston Microphone and Kingston Home Recorder
are obtainable from all high class Radio and Music Dealers

Free Literature on request., Demonstrations at

RADIO AND GRAMOPHONES
245 Tottenham Court Road, London, W.1. Tel. Museum™0918

Distributors: Kingstophone Co.. Lsd., 91, Tottenham - Court Road,
London, W.1. Tel. Museum 6061-2.
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“ READERS’ IDEAS AND QUESTIONS”
(Continued from preceding page)
was mistaken for Moorside Edge_testing.
In the same paragraph it was stated that
_this transmission was due to a Swiss station
_near Lausanne. I should like to point out
that I tuned in this transmission personally
and it emanated from the ‘‘Le Laboratory
Standard, Paris,’”” which was testing and
calling for reports, also calling out an ad-
dress to which reports should be sent. I
noticed, too, the engineer was possessed of a
Scotch accent. Katowice was at the same
time on the air giving a gramophone
concert sponsored by H.M.V. Company of
Hayes, ‘Middlesex. Both stations were
interfering with each other, due to wander-
ing, as I repeatedly checked both stations
as near as possible by wave-meter.
J. G. (Altrincham).

Using the Speaker Out-of-doors

IR,—A number of my friends enjoy
their radio in the garden and I have
attempted to do likewise by running long
leads from the receiver to a speaker
arranged in the garden. The arrangement,
however, has proved to be unsatisfactory,
inasmuch as the volume drops very con-
siderably as soon as the speaker is connected
to the ends of the extension wires. What is
the trouble?
F.P L. (Woking).
The Iong-lea& between the receiver and the
loud-speaker give rise to a considerable drop in
voltage between the H.T. and the anode of the
last valve in your set This accounts for most
of your trouble and can b. remedied by intro-
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ducing a choke-filter output circuit in your set
between the output of the last valve and the
extension leads to the speaker. We would
suggest you make up a unit for attachment to
your set inside the house. The Universal
Output Unit, blueprint AWi153, will be a suit-
able unit To add the necessary components
inside your receiver, disconnect the wire now
joined between the anode of the last valve and
the negative loud-speaker terminal. Now con-
nect the anode of the valve to one terminal of
an output choke. The other termina)] of this
choke should be connected to the positive
H.T. terminal supplying current to the anode
of the last valve. In other words, this other
terminal should be connected to the existing
loud-speaker positive terminal. Now take
another wire from the anode of the last valve
and connect it to one terminal of a 2-micro-
farad fixed condenser The other terminal of
this fixed condenser should be connected to the
L.S. terminal.—Lbp.

A Lightning Fluke

IR,—1I had the 1931 Ether Searcher”

working on a recent Saturday when a
thunderstorm took place. About two
o’clock the lightning struck the aerial and
caused a huge blue flame at the earth rod,
but the set is quite O.K. H. B. (E.C.1).

Using a Pentode

IR,—I have constructed the ‘' Every-
body Three” receiver, and it has
certainly exceeded-all expectations. I am
using a small power valve with adequate
H.T. supply and I have proved that I am
overloading the grid of this valve. In view
of this, should I use a pentode valve, or

should I get a larger power valve?

S. T K. (London, S W.).

MARCH 28, 1931

If you are already overloading the small
power valve, then a pentode is not to be recom-
mended. Granted that it has a larger. grid
swing than a small power valve, there is still
the possibility that even the grid of this valve:
will be overloaded. We suggest that you use a
super-power valve of the ordinary tvpe. A
super-power valve will be somewhat more
economical in working than a pentode valve.--
Ebp. ;

Universal Language

IR;—It always gives me pleasure to see

Esperanto mentioned in any wireless

journal, because Esperanto and wireless
should be inseparable.

I cannot understand, however, - why
“Thermion,”’ in a paragraph nearly full of
sound common sense in your issue of
February 21, should refer to Esperanto as
a ““so-called universal language’’ and “too
academic”’ to carry much weight with the
ordinary man.’’

He has not even the excuse of men who,
when telephones first came into use, said,
‘‘We will use them when other people do.”

If he were to learn Esperanto (an easy
thing for him to do) it would serve him now
from Iceland to Roumania, from China to
Spain, from Russia to Brazil and in
between.

‘*Academic !”” When I commenced to
learn Esperanto, in 1903, I was a farmer,
and .now am no more than a building
society agent, yet I have at international
congresses conversed with men and women
of from thirty to forty different nation-
alities. F. C. R. (Keighley).

mains or ‘batteries needed.

Identical with the very successful Model P.M.1 introduced
this season—only the Darwin Sheffield-made
Cobalt steel magnet is not quite so massive.

Hear this new W.B. Moving-Coil Speaker at your dealer’s.
Ask him for the free colour-folder or write to us direct.

earlier

The standard model has a low-resistance winding. . A multi-ratio

So sensitive that any 2- or 3-valve set will drive it—no

step-down transformer must be used between set and speaker, suitable
ratios for.the average vaive set being between 15 and 25/1.

Made by the Makers of the famous W.B. Cone Speakers,

Switches and Valveholders.

Irnish Free State

Type P.M.2. Chassis com-
pletely . assembled with
I1in.x 111n, baffle board.

£4:10 : 0

A double-ratio step-down
transformer can be sup-
lied attached to the
peaker for 15/- extra.

Wehitcley Elecirical Radio Co., Lid., Radio Works, Nollingham Road, Mansfield, Nolts.
Distributors: y

Kelly & Shiel, Itd., 47 Fleet Street, Dublin.
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What are the,
Journd Waves Sayin,

THOUGHT 1 heard the sound of Spohr

the other night, it set me wondering why
he has been so neglected. It may be that
his works are out of date now, or that they
have dated rather badly. I think, all the
same, that we might do well to have a little
more of him, for his music was of a very
refined type. He was a refined man, and a
very great violinist. He knew Beethoven in
Vienna and seems to have been much
amused at his queer mannerisms.

Spohr’s playing attracted great attention;
well it might have done, for he practised
ten hours daily for many years. His tech-
nique was superb and his tone unapproach-
able. He was a strange character. A huge
hulk of a man, he was one of the ugliest
beings in Europe one would think, judging
from his pictures, but everywhere he went he
was adored. He was the first, inciden-
tally, to use a baton for conducting the
Philharmonic Concerts in London, an action
that brought him into conflict with the
management at first, but which gained him
a greater reputation than ever subsequently.

The story I like best is of when he
went to Erfurt to see as much as could be
seen of the famous Congress of Princes, con-

vened by Napoleon, then at the height of

his career. Spohr seems to have been very
anxious to see Napoleon, and hearing that
a French troupe of players were performing
nightly to the royal party, he went to the
theatre to buy a ticket. It seems, however,
that only the privileged few were allowed to
attend. Spohr was very disappointed but,
as he had his violin with him, decided to see
if there was a vacancy in the orchestra.
Again he was disappointed on being in-
formed that there were no vacancies for
violinists. Spohr contived to get friendly
with the second horn player and managed to
persuade the gentleman to take an evening
off, saying that he would be pleased to play
for him. “You will have to lend me your
horn, though,”” he said. ‘““I have not
brought mine.”” That was true enough, for
Spohr knew no more about playing a French
horn than you or I. He borrowed the
instrument and the part he had to play.
Seeing that the latter contained chiefly
holding notes, Spohr realised that he had
nothing to fear from the actual music so
long as he could manage to make suitable
noises on the instrument. He practised all
day, making some very disagreeable noises,
and turned up at the theatre that evening
with his lips black and swollen from thé
unaccustomied strain. On entering the
band room he espied a notice to the effect
that as the royal visitors were occupying the
front rows of the stalls the bandsmen were
.to sit with their backs to the audience and
on no account to turn round. This was a
trifle disconcerting, but as there were a few
minutes to spare Spohr went out and
bought a small mirror. This he placed on
his desk and thus had an uninterrupted view
of Napoleon and his friends far the whole
evening.

Spohr wrote an amazing quantity of excel-
lent music, chiefly for the violin. He and

543

(LT

his wife toured a great deal and very suc-
cessfully; she was an admirable harpist.
The effect of the violin with a harp accom-
paniment took London by storm.

Spohr’s oratorio, The Last Judgient, has
always been popular. It is a perfectly
beautiful work and ought to be broadcast
more than it is. It is very pleasing occa-
sionally to listen to the work of a man who
never proceeded by tone if he could find a
semitone to suit his purpose.

WaITAKER-WILSON,

FCR GRAMO-RADIC
USERS—

— Surface nolse in gramophone repro-
duction is mainly due to irregularities in
the grain of the record.

- Scratch can to an extent be minimised
by choice of needles and the weight dis-
tribution. Some pick-ups with their carry-
ing arms press far too heavily upon the
record. A balanced carrying arm is to be
preferred. Correct tracking is essential.

— The output in volts of a pick-up varies
with the type of needle used, and so does
the quality. For a given pick-up the usexr
should find by experiment the best sorts
of needles. Usually there is power to
spare, so that medium-tone needles may
be used.

CLEAN SOLDERING

LEANLINESS saves much bad temper
and language when there is a job of sold-
ering-to be done. One should always have
a piece of soft cloth close at hand, and use
it to wipe down each joint whilst the flux
is still liquified by the heat. This prevents
the usual greasy deposit from forming
during cooling, and saves the joint from
being the happy hunting ground for all
sorts of dirt, dust, and fluff which is not
easily dislodged once it gets a faoting.
So far as appearance is concerned this
little precaution will often make all the
difference between a dirty joint and one in

which you can-take an honest pride.

M. B.

THE. OSRAM P2 VALVE

N connection with the General Electric
Co., Ltd., announcement on page 453 of
“AW."" No. 457, it is stated that the Osram
P2 valve demands “ the'maximum expendi-
ture of current.’”’ This is, of course, a
printer’s error, and minimum expenditure
is, naturally, implied. The P2 valve is
capable of dealing with large grid swings
and of giving a large output although tak-
ing the very minimum amount of current.
This valve is, of course, a two-volter but, as
is clearly shown by the characteristics, is
capable of giving results comparable with a
six-volt super-power valve and, of course,
the economy in current consumption is
appreciable. A slightly smaller valve is the
Osram LP2, which is the first power valve
“to attain so high an amplification factor as
15 for an impedance of only 3,900 ohms.

BLUE PRINT!

SIMPLE SCREENED-GRID
RECEIVER

This receiver has’been designed in response to
the many requests received from constructors
who have built our *Imperial Three” and
would like to build a Screened-grid Receiver
incorporating aur T.31 tuner.

The receiver is extremely simpleto construct
~—without any complications, and has a high
degree of selectivity with a long range. There
is no coil changing and surprising results will
be obtained from this instrument.

This blueprint will be sent free, but we should
esteem it a favour if two Id. stamps are en-
closed to cover postage.

It is approximately full-size and is laid out for
easy wiring. Write Now.

UNIVERSAL DUAL - WAVE TUNER
(Type 31)

This tuner can be incorporated in all receivers

and greatly increases the selectivity of any set,

cutting out all interference. It has had excep-

tionally good press reports and is accepted as
the most efficient tuner possible.

THE BINOCULAR H.F. CHOKE
was selected by * Radiolog.” It is highly effi-
cient and shouid be used wherever it is necess-
ary to obtain the maximum choking effect,
such as in choke grid H.F. inter-valve coupling
or following H.F. Amplification,

TYPE D .X.3

Inductanca .. 200,000 mh,
Self Capacity .. 1.6 m.mfd, 4
D.C. Resistanc= 1,400 ohms. &

PRICE 6/-

TYPE D.X.2
Inductance . 40,000 mh.
Self Capacity .. 1.2 m.mfd. =
D.C. Resistance .. 450 ohms. S8

PRICE 4/-
WRITE TO—
WATMEL WIRELESS . CO, LTD,
Imperial Works, High Street, Edgware,

Telephone: Edgware 0323.
R | T M .C.22 g
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BROADCAST TELEPHONY

Broadeasting Stations classified by country and in order of wavelengths, For the purpose of better comparison,
the power indicated is acrial energy.
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and Electrical Apparatus.

§
%

Meters, Switcl’xes, Receivers, Valves, Spark LOUD - SPEAKER R ATTLE <

£ets, Morse Kevs,~Buzzers, Transformers, . I
Chokes, Telephones, Wavemeters, Com- ATTLE is usually caused by trying to When Submitti ng
passes, Meggers,Condensers, Mikes, Trans- get too much out of the lond-speaker. .

ageters; ERometges, Chargmg Dvmmos, If the adjusting screw at the back of the Querles 90 Sl 1o

Radiators, Blowers, Telescopes, are all . 2
4 ’ pes, instrument is turned so as to reduce the

offered at sacrifice prices. Please write concisely, giving essential

If you cannot call send stamped enve’ope for Sale List. deara‘.lce between the flrlllature and the particulars. A Fee of One Shilling

Prompt Delivery by Post or Rail, but do not delay as POle.Pleces’ the sensitivity of th? speaker (postal order), . a stamped addressed

we are clearing fast. increases. One then gets louder signals for envelope, and the coupon on the last

= a given input, but any extra strong note page must accompany all letters. The
ELEGTRADIX RAD'OS will almost certainly cause the armature following pomts should be noted.

218 Upper Thames Street, London, E.C.4 to strike against the magnet. The remedy- The designing of apparatus or re-

Telephone: CITY o1yt is to turn back the adjusting screw a little. ce_x]:'[crsnciantr}ot b “f“de"t“slt‘e:.‘g htforward

odifications of a straightforw:
The slight loss in signal strength is more nature can be made to blueprints, but
than compensated by freedom from chatter. we reserve to ourselves the right to

LET “A.W.” SOLVE Sometimes, h(?fhcol?rse, rathtlt(al xsl caused (;Dy determine the extent of an alteration to
a screw whic as worke 00se under me within the scope of a query.
YOUR WIRELESS vibration. If so, the offender can usually coOuc‘:clzsl?mnot be}:;s“ ere(ii personally
<l be traced without much trouble and tight- or by telephone
PROBLEMD ened up. M. A L. K :

g
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'WO of the best known of broadcasting
choirs in Scotland are recruited from

shipyard worlkers. The Hall Russell
Choir, which is often heard from Aberdeen,
is one, and the other, the Linthouse Choral
Society whose membership consists en-
tirely of singers employed by Messrs.
Alexander Stephen & Son, Ltd., the
Glasgow shipbuilders.

The German broadcasting authorities
are. conducting a postal census of listeners
to ascertain what types of receivers are in
most popular use.

The Italian National Broadcasting Coun=
mittee has decided to construct two new
stations, one at Florence and the other at
Bari. The committee also decided to increase
the power of the Milan and Genoa stations
to 60 and ro kilowatts respectively. The
new broadcasting- station now being cor.-
structed at Palermo is expected to be
completed and working this autumn.

For experimental purposes the Vienna
programmes will shortly be transmitted
on both 520 metres and a wavelength above
1,000 metres. The Ravag authorities are
anxious to install a high-power station to
provide an adequate service to Austria
and every effort is to be made ‘to find a
favourable position in the long-wave
band.

. CT1AA, Lisbon, a private Portuguese
broadcasting station, now transmits =
short programme cvery Saturday, Sunday,
and Wedunesday evening between 10 p.m.
and midmght, GM.T., on 283.6 ‘metres.
Announcements are made in Spanish,
Portuguese, English, French, and German,
the call, Posto Amador CT14A, Lisboa,
being given-between items.

A dispateh from Bremen states that the
Reichspost ‘has just opened a radio-telc-
graph service for giving medical advice to
-ships at sea which carry ho doctor.

Radio sets in operation throughout
Canada totalled 444,676 at the close of
.1930, according to a bulletin issued by the
Canadian Pacific Railway. A total of
1,351 broadcasting licences were issued by
the Canadian Government in 1930. These
included 679 amateur transmitting licences,
271 ship-commercial, 210 private-commer-
cial, 44 public-commercial, 84 experimental
and 12 miscellaneous.

. On a recent trip from New Yeork to Glas-
gow, the surgeon of the Anchor Liner
‘Cameronia responded to two mid-Atlantic
wireless calls for medical assistance. In
-the first case, the commander of the
Manchester Merchant was suffering from an
internal complaint, and, from the symptoms
-described, treatment was prescribed at a
distance of 200 miles.

To assist research work at the Warsaw
Technical Radio Institute which has done
a lot of valuable work on behalf of Polish
broadcasting, Philips have presented the

‘institute with six water-cooled high-power

valves which operate on an anode voltage
of 12,000 volts.

FYA is the call sign of the new French
short-wave high-power colonial trans-
mitter; it will start up on tke opening day
of the French Colonial Exhibition at
Vincennes (Paris) early in May. The
broadcasts are to be carried out by the
Fédération Nationale de Radiodiffusion
Coloniale on a wavelength of.40.730 metres.

It is reported in Paris that a French
syndicate has secured the monopoly for
the broadcasting system in the Grand
Duchy of Luxemburg. Steps will shortly
be taken to start work on the construction
of a ro00-kilowatt transmitter near the
capital city.

The League of Nations short-wave
transmitter, recently erected in the neigh-
bourhood of Geneva, will shortly be brought
into operation. It will work on 15 metres
during daylight hours and on 35 metres at
night. A further channel (18 metres) is to-
be held in reserve for emergencies.

Providing authority can be obtained from
the French Ministry of Posts and Tele-
graphs, Radio Béziers proposes to increase
its power to 15 kilowatts in the aerial, and
later to 25 kilowatts, in order to permit
special broadcasts for the purpose of
advertising French wines.

Station WGY (New York. Schnectady)
has installed a new film recorder to help to’
train announcers, to enable radio singers

to hear how their voices sounded at |

auditions and to find imperfections in the
programmes that escape notice at tle
rehearsal.

The transmissions from Radio Algiers
are to be frequently interrupted in future
so that medical bulletins can 'be trans-
mitted giving instructions for the com-
batting of malaria.

‘By 1933 Soviet Russia expects to have
13,000,000 radio receiving sets in use for
educating their masses undér the new
five-year plan. By the same time the
Soviet expects to have comipleted its sixty
new broadcasting stations, making a total
of more. than one hundred broadcasting
stations scnding out Soviet propaganda.

A bill authorizing the expenditure of
£29,400 for the erection of two new experi-
mental radio stations by the United States
Bureau of Standards has been passed by
Congress.

MAKE YOUR

RECEIVER
“ALL-ELECTRIC”

for 9,2

and 11 payments of 8/8 or

Cash Price 4 . 15 » o

Type G.B.I. Prov. Patent No. 1642/31
INCORPORATING

15%v.
or

12%v. at 29 m/a. R
Al |

. at 15 m/a.

Tappings.
3. Tappings up
to Hv,
Independent of
H.T..

wed

2,4 or bv. Trickle
Charger,

(Weshnghouse Rectzﬁers)
Write for Sull particulars to:—

TANNOY

. PRODUCTS,
Dalton St., West Norwood, S.E.27

FOR THE
B.B.C. OFFICIAL

ONE-VALVER

TUNEWELL
| COILS

BIZES .

AXD PRICES Sound drsigml!.hmough ﬁn’iﬂ:! AT i
curateagsembly are very real advantages
= Standard, of Tunewell Coils. Their selt capacity
25, 85, 50, 75 is low, their ineulatfon high, their
cncn 1/6 naterials the finest—that is why they
30, 40, 60, 100 have won auch a reputation for shasp
each 1/8-| tuning and long-range reception: why

set denigners choose Tunewell Colla Tn
preference.

TUNEWELL ALL-BRITISH

125, 150 each 2/3
275 for 5XX

each 2/6
200, 225 each 2/9 SPAGHETTI RESISTANCES
250’ each '3/3 | 10,000 and 15,000 ohms, 1% 20,000,
300 each 3/9 25,000 and 30,000 ohms, 1/4. 40.000
100 each 4/3 50 000 aud 60,000 oluns, 1 6.

Write for lists

TURNER & CO.,
54 Station Road, London, N.11:

Centre tapped
9d. each extra.
X rype 1/- extra.
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These are “SOLOCA * Productions
BEAUTIFUL RADIO
= CABINET

A Cabinet of outstanding
beauty, worthy of your set.
Constructed mainly of oak,
finely polished a rich nut-
brown shade, this Cabinet
1 stands 36in. high. The panel
| space measures 1§ in. by 7in.,
while the top is 21 in. wide by
14} in. deep. The loud-speaker
aperture is 10 in, diameter, and
is covered with fine amber silk.
A removable panel back gives
freec access to batteries and
speaker. The set can be

Enclose your
Set in this

removed bodily. .
Larger size Ca!l))met with panel
v

space_ 2% in. 7in., 29,6.

LOUD SPE

Solid Oak.
shade.
184 in.  high
8} in. deep.
speaker

1

168 in.
Loud-
aperture

wide,

14/6

21 in. high, 18} in. wide, 10 in.
deep. Loud-speaker apertltérlg

12in, .
Nice design. Fret
gold gauze.

backed witl R\
S - Oak PEDESTAL
GRAMOPHONE

Sbpecification. Piano hinge ‘on
lid. Automatic_stay. Fitted
with famous Collaro motor
(worm drive). All-metal sound
chamber., Latest pattern tonc
arm and soundbox. Needle
bowls. Send £z 12s. 6d. and
secure this wonderful bargain.
Each of the above delivered
carriange and  packing free
England and Wales,

52/ 6 Write now to i—

SOLOCA MANUFACTURING WORKS
(Dept. A.W.), 38, Stroud Green Road, N.4

front,

. n
with solid where\saa S

1§ you drove 3 €K %
no springs Vel

ieces.
would soon shake 40 p\ve in a’

u will lose
fancy, it’s 2 facte S
write for Catalogue No. 1142

The BENJAMN FLECTRIC LTD.

Taritt Road, Tottenham, nAL
Tottesham 1508

TAYLEX WET H.T. BATTERIES
New Prices: Jars 1/3. Sacs 1/2. Zincs 1 0d. Sample doz.
18 Volts complete with bands and electrolyte 4/1 post 9d,
mple unit 6d, Illus. booklet free. Bargain list free.
AMPLIFIERS, 30/~, 3 VALVE ALL-STATION SET £5.
A. TAYLOR. 57, Studley Road, Stockwell, LONDON.
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WHAT AMERICA THINKS
OF THE B.B.C.

An interesting sidelight on the possibility of
sponsored programmes in this country is displayed
by this American viewpoint : :

S sponsored programmes have been
running in America for over ten years,
people interested in broadcasting in this

country are never tired of writing about -

American programmes, American radio
advertising and American broadcasting
success. As a change it is all the more
interesting to see what America thinks of
us !

The Licence Question

Mr. Arthur H. Lynch answers, in a New
York contemporary, the question for
American listeners. *“Should we be taxed
for radio, as they are in England and as they
seem to wish to be in Canada, or should we
continue to let revenue from advertising
foot the bill?”” He says of the B.B.C.:

‘‘ No advertising is permitted on a British
Broadcasting Corporation programme and
as the particular gentleman in control is
generally considered to be keenly interested
in church movements of one kind or another,
he is opposed to certain types of broad-
casting on Sundays. As a matter of fact a
typical Sunday broadcasting schedule is
very illuminating to us in America, who, at
almost any hour of that particular day
would have our selection-of practically any
kind of broadcast entertainment, even up
to a very late hour on Sunday night or, if
we must be technical, Monday morning.”’

As proof of this is given a B.B.C. Sunday
programme extract which I am afraid is
very typical. Great stress is laid on the
fact that our broadcasting is not continuous
on Sundays. “As a consequence,’”’ says

A WIRING HINT

The insulation may be removed from
rigid wire by lightly cutting it round
with a knife and pulling it off between
the blade of the knife and the thumb,

as shown here. A set wired with rigid
wire and with neatly soldered connec-
tions has a professional air about it, and
a little trouble in._ neatly baring the
ends of the rigid wire is well repaid by
the neat appearance of the finished job.

Mr. Lynch, ‘* during the silent period of 6 to
8 p.m. several European stations put on
programmes paid for by English firms,
these being announced in English in addi-
tion to the local language.”’

Radio Publicity

Then comes the vital question of micro-
phone publicity, and apparently: American
listeners believe that even the B.B.C. does
give some advertising of a kind. It is said

ifut “‘a certain newspaper in England has

several feature writers on its staff who
appear before the microphone periodically
and discuss in a very familiar fashion the
same_things that are discussed in their sec-
tions of the newspaper. Their identity is
not concealed and the fact that they are
associated in such and such capacities with
such and such a newspaper is made equally
clear. In the Lnglish sense this is not
advertising but to do the same thing in this
country costs some of our natipnal maga-
zines and some of our newspapers a very
tidy fortune. Single acts from plays are
also broadcast with full acknowledgment.”’
It is true that many listeners do not realise
how much *‘publicity’’ must be broadcast
in any programme. Even the announce-
ment of a song title is “publicity,”” in a
sense.

Short-wave Relays

Whether or not there is scope for more
B.B.C. publicity is a moot point. It would
appear that some Americans think there is
scope. Mr. Lynch says: ‘““As a matter of
fact, a great many English listeners satisfy
themselves with programmes from the
United States which they are able to veceive
on short waves. We do not believe it
impossible or improbable that some adroit
English advertiser, like Sir Thomas Lipton,
would find it impractical to purchase time
on the air with one of the American short-
wave stations for the advertising value such
a programme would have in England. In
direct contrast to this situation, it is doubt-
ful that our own system for financing our
broadcasting is so completely bad as some
misinformed extremists are wont to have us
believe. Needless to say, an experiment of
this nature in the United States would not
enjoy the lingering death for which our
noble experiment in temperance is now
making us appear ridiculous in the eyes of
most of the world.”

W.B. Three-point Switch.——It should
be noted that the W.B. three-point switch
described on page 467 of AMATEUR WIRE-
LEss No. 457, is made by the Whiteley
Electrical Radio Co., Ltd., of Nottingham
Road, Mansfield, Notts, makers of the well-
known W.B. loud-speakers.
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GE'T THESE CATALOGUES FREE
Here “Observer' reviews the latest bobkiess and
foldersissued by well-known mantfacturers. If
you want copies of any or all of themm FREE OF
CHARGE, just send a postcard giving the index
numbers of the catalogues required (shown at
the end of each paragraph) to “ Postcard Radio
Literature,”” “AMATEUR WIRELESS,” 58/61,
Fetter Lane, E.C.4. “ Observer” will see thut
you get all the literature you desire. Please
write your name and address in block letters.

An R.I. Stenode

T is good news that R.I.,, Ltd., have

taken up the Stenode Radiostat. They
have produced a fine seven-valver arranged
on Stenode lines and housed in a tonsole-
type walhut cabinet, complete with mains
apparatus and a moving-coil speaker. If
you want a set which is absolutely ultra
modern and capable of dealing with modern
wavelength conditions, then you should
write, through my catalogue service, for
a copy of a folder just issued, describing
this model of the Stenode. 211

Choosing a Bdttery
Just now you are probably searching
round to sce what can be done with your

547 gnw W‘uuu'g-

“Iwo Simple Connections
complete the Job

g T
BULCIN

LETTERS PATENT
Neo. 332040

NOTE TAE LAMP EXTRACTCR
BULGIN FLUSH SIGNAL LAMPS are fitted in a few minutes-——dne hole to drill, two conncotions to
make, They save their cost over and over again. By inadvertently leaving the set switched on, not
only are the batteries exhausted, but-the valves are submitted ‘to strdins by overwork, and therefore,
lose emission.

The red glow-of the Bulgin Signal Lamp is a visual indication that the filaments are switched on, and
the low-consumption bulb imposes an'insignificant load on the L. T.

5 T =S e ey g
i = | POR THE B.B.C. ONE |
| AS ILLUSTRATED | P | ores oz switen .16
| e e ! : One 6.6 Grid leak elip 8d.
+ of ingenious constructicn | % i FOR THE COMPANION
allowing easy replcea- | (= i PORTABLE
ment of the bulb. Pro- i i One .4 Bafety Fuséholder
j-ction only inch. Type | e R o ML
Do, Price 2/6. Special X ! Fuses for above 8d. extra.
Bulbs, 2.4, or 6 vclt 06 \
smp. Price 6d. eatra. D The original and best
| e Choice

costs  you mno more

old portable or transportable set to make

it worl: well during the summer. Take my
tip and bear in mind the high-tension.
Ever Ready have just produced a chart,
which you can have free, giving suitable
battery sizcs for every popular commercial
portable, transportable and suitcase set.
This will certainly help you in your choice
of H.T. 212

A Cheap Transformer

The new low-priced Ferranti AF8 trans-
former is getting to be well-known because
it gives a performance of a kind not usually
associated with a transformer selling at
only 11s. 6d. If your set distorts because
of an old transformer then why not write
for a free copy of a leaflet, explaining how
to use this new high-quality transformer
to the best advantage. 213

A Non-spill Accumulator

I learn that a reduction has been made in
the price.of the Gecophone 2-volt 50-ampere
non-spill accumulator suitable for many
portable.and transportable sets and as used
n the Gecophone screen-grid four receivers.
Particulars of this very handy accumulator
can be obtained through my catalogue
service. 214

Coil News

I have just received a fine book on coils
from Colvern Radio. This has some very
fine illustrations of every type of Colvern
coil and the information given is of the
fullest possible kind. Every coil wuser
should have this book for Colvern coils are
available for practically every type of

DOES YOUR SWITCH SPINDLE TURN ROUND ?

S RN [F S0, YQUR SET
: | «“CRACKLES!"

YOUR OLD
COMPONENTS

are worth- money. Sort out the spare
radio parts you no longer require and
advertise them in the ** Miscellaneous
Columns’’of AMATEUR WIRELESS.
You will be surprised how quickly they
will be snapped up. i

Your announcement will cost you 3d. a
word. Send ypur list of parts, together
with your name, address and remit-
tance to:

“Small Advertisement®’ Department, 1

AMATEUR WIRELESS

58-61, Fetter Lane, London, E.C.

By Firrinca

“BUSCO” SWITCH

~cur troubleis ended because thera
is‘no contact point to turn round,
«nd when you * switch on” yoo
Lava contact like a power switch.
WHY NOT FIT ONE?
Thes are as cheap as the inferior
type but far superior in operation.

From your local dealer, or

cach

Patents

R

BUSBY & CO., LTD, (Patcntees)
Dcpt. A.W., PRICE ST., BIRMINGHAM

receiver. OBsERVER. 215

TEST YOUR SET
WITHSAFETY

EELEX

1 TESTING
PRODS
3/6 ner pair,

List T.10.
J. 3. EASTICK & SONS,
118 Bunhilt Row, London, W.C.1

For YOUR SET or RADIO-GRAM

Radio Furniture de luxe!

Gives style to the home.
Notbing cheap or shodly.

Advantages also of PIAND-TONE baflle

enables BETTER REPRODUCTION

13,000 clients and Leading Experts.)
DIRECT from makers, APPROVAL
B. "Ilﬂ- to €10,

Photographs FREE.

PICKETTS, Radic Furnitura Works
(AM,) Aibion Road, Bexleyheath, Keut,

OUR BLUEPRINT
SERVICE

Constructors of receivers des-

cribed in this journal should

make full use of our Blueprint

Service and avoid all risk of
failure.

Let “Amateur Wireless”
solve your problems




enwtwrWtreleﬂ
FULL-SIZE BLUEPRINTS

When ordering, please 2end Postal Order, NOT STAMP3,
CRYSTAL SET (6d.)
B.B.C. Crystal Set Ad %o o d e AW281

ONE-VALVE SETS (1s. each)
Monodyne .. A

W2s8

One Control One .. a- oo o .. AWab

Regional Ultra-selective One .. N AW2y

B.B.C.One .. s oo . 0o . AW280
Hartley One .. 5o 5 .. .. WMio8

TWO-VALVE SETS (1s. each)

Talisman Two (D, Trans) or £ .. AWiog4
No-battery A.C. Mains Two (D, Trans) .. AW2a30
No-battery Gramo-radio 2 (D, Trans) .. .. AWa238
1930 Talisman 2 (D, Trans) = so .. AW239
Searcher Two (D 'I'rans) 3 o .. AWags
Arrow T'wo (D, ’f‘rans) do E 5 .. AW249
Yorty-five-shilling Two (D, Trans) .. AWa2s0
Searcher Short-wave 2 (D, Trans) .. .. AWasg
Challenge ‘Two (D, Trans) =~ .. oo .. AW201
Loftin-White Two (A.C. Mains) . .. AWa263
Lverybody’s All-in 2 (D, Trans).. ho .. AWay3
‘Twenty-Shilling Two (D, T'rans) oo .. AWazarq
Brookman's Two (D, Trans) .. bo <. WMi68
Gleaner Two (D, Trans) a5 I « WMazor
Music Monitot (D, ‘Trans) .. .. .. WMzo8
Merlin Two (A.C. Set) .. 50 .. WMai3
Five-Point T'wo (D, T'rans| 5 WMaz20

RBrookman’s A.C. Two (D, Tran;i i 5 WMaz2s
Aladdin Two (D, Trans) .. b 5 .. WMaz3:
THREE-VALVE SETS (1s. each)

Best-by-Ballot Three (S&]}."D, Trans) Price 4d.

free with copy of “A.W. Ay —y .. AW217
1930 Clarion Three (SG, D, Trans) .. .. AWaz23
Beginner’s Regional Three (D, 2LF) .. .. AWa33
Britain’s Favourite Three 1930 (D, 2 Trans) .. AW243
‘I'he *“A.W.”’ Exhibition 3 1 s .. AWagy
Push-Pull “Two’’ (D, Push-Pull) bo .. AWza70
1931 Ether Searcher (SG, D, 1'rans) .+ AWa71
1931 Ether Searcher (A.C. model) o0 .. AW276
Mains Unit .o .. AWa277
Brookman's Three (8G, D, Trans) e .. WMibt
Brookman’s Push-Puli Three (SG, D, Trans) 1/6 WM 170
Inceptordyne (SG, D, Pentode) ve . e« WMi79
Brookman's A.C, Three (SG, D, Trans) 1/6 .. WMi84
Music Marshal (D, z Trans) .. o .. WMigo
Concert Three (D, 2 Trans) 0o & .. WMrgo
De-Luxe Three (IS RC, 'I'rans) L .. WM2o9
Five-Point Three (éG, b, ‘L'rans) 00 .. WMaiz
Falcon Three (A.C. Set) .. 5, — .. WMa217
New Brookman’s T'hree (SG, D, Trans) .. WMa18
Five-point Short-waver (D, }iC, T'rans) . WhM223
Baffle-Board Three (D, RC, Trans) .. .. WM220
Plug-in-Coil Three (D,2 Trans) .. .e e WMa232
FOUR-VALVE SETS (1s. 6d. each)
Horizon Four (8G, D, 2 Trans).. .. .. AW237
Chal‘le:ge Four (25G, D, Trans) with copy of
“AW.,"” 4d. post free .. M .. AWast
Challenge Four QzSG, D, 'Frans, mains operated)
with copy of “A.W.,"" 4d. post free .. . AWas2
Challenge Radio Gramophone (SG, D, RE,
Trans) ., q .. AWa2bs

Brookman’s Four (25G b, Tﬂll:l;) :. .. WMiyy
L.odestone Four (HF, !3, RC, Trans) .. <. WMig3
Searcher’s Four (SG, D, RC, Trans) .. .. WMig4

Regional Band-pass Four (SG, D, RC, Trans) WMai1
Five-Point Four (SG, D, RC, Trans) .. .o WM216
Regional A.C. Four (SG, D, hC. Trans) .. WMa2z2
Supertone Four (SG, D, Push-pull) .. .. WMa2y

Brookman’s Three-Plus-One (SG, D, RC, Trans) WMz33
FIVE-VALVE SETS (1s. 6d. each)

James Qualitg Five (285G, D, RC, 'Trans) .. AWaza2y
Companion Portable (2HF, D, RC, Trans) .. AWzay9
1030 Five (zHF, D, RC, Trans) 0o 2 wl\’llgl
Dual-screen Five (zSG, D, RC, Trans) .. WMi8;5
Radio-Record Five (SG, D, Trans-parallel) .. WMis8
Overseas Five (389G, D, Trans) .. o8 .. WMigt
Regional A.C, Five (358G, D, Trans) .. .. WMazg
PORTABLE SETS
Continental Portable (SG, D, Trans) .. AWaq1 1/~
Companion Portable (2H!5, D,RC,Trans) _AWz79 1/6
Pedlar Portable Two {D, Trans) NMigs 1/-
Pedlar Portable Three (l'), 2 Trans) .. WMig7 1/~
James Portable SG3 (SG, D. Trans) .. WMazo3 1/-
SIX-VALVE SETS (1s. 6d. each)

Hypcrdyne Receiver bo oo o .. WMa22:1
Super 6o (Super-het) .. on b .. WMazzg
AMPLIFIERS (1s. each)

“A.W.” Gramophone Amplifier. . s AW2o03
Two-valve Amplifier oo on bo .. AW216
“Mag'’ Gramo Unit .. == bo .. AWazzyg
Simple Gramophone Amplifier .. .. «s AWzs7
High Quality Amplifier for A.C. Mains. . . AW275

Radio-Record Amplifier (DC Mains) .. .. WMi83
Selecto Amplifier (HF, Unit) .. o .. WMzio

MISCELLANEOUS (1s. each)
Simple Tester Unit (6d.) 8h oo .. AWa2a46
“A.W.” Improved Linen-diaphragm Speaker .. AW248
Handy L.T. and G.B. Unit for A.C. Mains .. AWa2s4
Qur H.T. Unit for A.C. Mains .. E .. AWa262

Gramophone Tone Control " AW264
Short-wave Super-het Adaptor .. ce .. AW268
H.T. Unit and PI‘rickle Charger for D.C. Mains AWazy2
‘WM.’ Standard A.C. Unit .. = .. WMz2i4
“W.M.” Standard D.C. Unit .. . WMaz1s
Falcon A.C. Unit .. 2 . » .. WMzig
Hyperdyne Short-wave Adaptor. . . .. WMa28

Big H.'T. Unit for A.C. Mains .. bo .. WMa2azo
Copies of the * Wireless Magazine >’ and of “Amateur Wireless ”” con.
taining descriptions of any of these ses can be obtained at 1s, 3d. nad 4d.
respectively, post fres. Index letters * A.W.” refer to * Amateur
Wireless ' sets apd ** W,M,” (o ** Wireless Ragazini,”
Address letters:

H ) 59-61 Fetler Lane,

Amateur Wireless Blueprints Dept., ¥t i

548

“Amateur Wireless and Radiovision.” Price
Threepence. Published on Thursdays and bear-
ing the date of Saturday immediately following.
Post free to any part of the world: 3 months,
4s. 6d.; 6 months, 8s. 9d.; 12 months, 17s. 6d.
Postal Orders, Post Office Orders. or Cheques
should be made payable to * Bernard Jones
Publications, Ltd.”

General Correspondence is to be brief and
written on one side of the paper only. All
sketches and drawings to be on separate shzets.
Contributions are always welcome, will be
promptly considered, and if used will be paid for.
Communications should be addressed, accord-
ing to their nature, to The Editor, The Adver-
tisement Manager, or The Publisher, *Amateur

Wireless,” 58-61 Fetter Lane, London. E.C.4.

DX

THE STANDARD
PLUG-IN COIL

Sold everywhere from 1/-

DX COILS Ltd, London, E.8

T CAN BUILD A

i O‘ |£40 GRAMO-
PHONE WITH

OUR SCALE
DRAWINGS FOR

Book of instructions 3d. Cataloguc
of Motors, Toncarms. Soundboxes,
latest Internal amplifiers Gramo-
phones and Cabinets Frece. Cash
or Terms.

W. BURT. 185 High St.. Deptford.
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PREPAID ADVERTISEMENTS
Advertisements under this head are charged
THREEPENCE PER WORD, minimum charge

THREE SHILLINGS. DEPOSIT SYSTEM

As ilhe Publishers cannot accept responsibility for the
byna fides of advertisers in this publication, thcy have
introduced a system of deposit which it is recommended
should be adopted by readers when dealing with persons
with whom they are unacquainted. It is here explained.

Intending purchasers should forward to the Publishers
the amount of the purchase money of the article advertised.
This wili be acknowiedged to both the Depositor and the
Vendor, whose names and addresses must necessarily be
given. The deposit is retained untii advice is received of
the completion of the purchase, or of the article having
been returned to and accepted by the Vendor. #n addition
to the amount ot the Deposit, a Fee of 64. for sums of £1
and under, and 1s. for amounts in excess ot £1, to cover
postage, etc., must be remitted at the same time. in cases
of persons not resident within the United Kingdom, double
fees are charged.

The amount of the Deposit and Fee must be remitted by
Postal Order or Registered Letter (Cheques cannot be
accepted), addressed to

‘ AMATEUR WIRELESS '’ ADVERTISEMENT DEPARTMENT.
58/61 FETTER LANE, LonooN, E.C.4

WIRELESS BARGAINS.— Three-valve brand new Qlort-
nble Sets, best makes, fromn £5 19s. cash or 14/G with order.
I'hiree-valve Sets, complete, 63/- or 7/3 with order.—Below.
Send to Yosters for latest Bargain List of Wireless Scts,
ctc.—Fosters (Highbury), Ltd., 74 Highbury Park, iligh-
bury Barn, London,-N.5. *Phone: North 4430,

VERYT WIRING CLIP. No soldering. Tested aud
approved *~ Amateur Wireless.”” Samiples 3d. and stanped
envelope, Half gross, 2/- (sufficient for three-valve set).
— Ureen & Sons, ledclytie, Horley. Surrey.

CHAKGE YUUR H.T. FROM YUUR L.T. AT HOME,
Reliable, convenient, cffective, economy 759, gocd re-~
ception. Equip:ancat, hydrometer and diagram vémplete,
60 volts 7;6, 120 voits 10,6. Diagram with Hydrometer
2/6.—R. Fox, 188 Camberwell Grove. London, S.E 5.

R.K. MOVING-COIL SPEAKERS, Complete 30/-. 6-v. pots
22/6 (including cone cradles). Mareoni Moving-coil 6-v.
pots, 10{6. Cone and Mount, 1/-; Sheet rubber, 6d. Coil
to match your output 4/6. Marconi L.F. Transformers
new unshrouded, 4/3.—R. W. Hilller, 22 Cork Street, W.1

KONDUCTITE

{Prov. Patent 4817/31]
METALLIC PAPER

Konductite consista ot a thin sheet of aluminium mounted on a come
paratively atiff backing paper and has all the advantages of sheet
metal. It is very easy to work with and infinitely superior totiu or
copper foil. It is now specified in all leading circults.

For Covering Baseboards Back of Panels : Linings of
Cabinets and all Screening purposas
In sheets meastiring 30" x 20* 2/< Postaze and packing 6d, extra
Free sample on receipt a/A siamped address:d envelops

GRAMO-RADIO AMPLIFIERS LTD., 13 NEW LONDON ST, E.C.3
'Phone: Royal 4300

REPAIRS

to any make of L.F. Transformer, Headphones or
Loud-speaker (except Blue Snot) dispatched in
48 Hours—IWELVE MONTHS' GUARANTEE
with each repair.  4/- post free. Cash with order.

Terms to” Trade.
TRANSFORMER REPAIR CO:
Dept. S8, 953 GARRATT LANE, LONDON, S.W.17

EXPERIMENTER must sell kit of unused Radio-gram
parts, Marconi pick-up, 42/6, Patllard Induction motor,
37/6, A.C. transformer, 15/6, 30 lLienry, 60 m/a choke, 7/-,
Also M.C. speaker, J.B. chassimount, B.T.H. motor.—
Ransome, 6 Cyprus Avenue, N.3.

LOUD-SPEAKERS, headphones, conc units, any type
rewound, remagnetised and overhauled, 3/8; Blue Spots,
4/-; post free: 24 hours’ setvice; repairs guaranteed ; terms
to trade.—Walters, 1 Dupnn’s Terrace, Lower Compton,
Plymouth.

ENGINEERS —IMPORTANT NOTICE.—.After months of
intensive effort and research we are pleased to announce
that our mew hand-book is now out of the publishers®
hands, and ready for distribution, Three times larger than
any previous edition, this book Is beyond argument the
finest and most complete hand-book on Engineering
Carcers ever compiled. It is a book that willsoon be on the
bookshelf of every ambitious engineer, whatever hils age,
position or experience. The book contains, amongst other
intensely interesting matter, details of B.S¢., AMLC.E,
AM.LMechE, AMILE.E, AMIAE, AMIStruct.E.,
M.R., 8an.l, L1.0.B,, F8.I, GP.0, C. & G, and every
other tmportant Engineering Examination. outlines Courses
in all branches of Civil, Mechanical, Electrical, Motor,
Wireless, Aecronautical, and Talkic Engineering, and
explains the unigue wethods of our Appointments Depart-~
ment. We alone guarantee “NO PASS—NO FEE.” The
New “ENGINEERING OPPORTUNITIES” is bound to
create-a mild furore in Engincering circles. Sce that vou
get vour copy by writing to-day—FREE and I'OST FREE.
{State subject or Exam. of interest).—BRITISH INSTI-
TUTE OF ENGINEERING TECHNOLOGY, 109
Shakespeare House, 29/31 Oxford Street, W.1.

PHOENIX THREE-VALVE kits complete with-cabinet,
£1/17/6. Ditto with valves, £2/15/-. Ditto with H.T.
and L.T. batteries and speaker, £4/10/6. H.P, terms
on kit: 5/- deposit, 2/7 per weck.—Phoenix, 314 High
Road. Lee, 8.E.13,

FIVE-VALVE PORTABLES, £4 10s., compiete.—Lce,
a1 }illside, Mounsecombe, Brighton,

BUILD YOUR OWN ACCUMULATOR CHARGER in
fifteen minutes; cost, 13/6. Transiormer, 200/50 input
8/6; post 6d. Metal Rectifier, for above giving D.C. output.,
to charge 2- or 4-volt accumulators, at 1 amp., 7/-; post €d.
Wiring diagram sent with each component. 2- or 4-volt

Chargers, ready for wuse, 17/6, post free.—Prisemans, |

North Street, Hornchurch, Essex.

WE WILL ACCEPT YOUR SURPLUS APPARATUS
(making you a high allowance) in part payment for any new
apparatus; your inquiry will be dealt with promptly —
Bostock & Stonnill, 1 Westbourne Terrace, S.E.23.

BRYCE’S MAINS TRANSFORMERS are specially designed
to give the highest efficiency. See test report in this issue,
Supplied to Corporations and experienced cofstructors all
over the country. Let us supply you. Write for lists.—
Bryce's, Transformer Dept., Dawson Street. Bury. Iancs.

WIRELESS PARTS AND SETS taken in part exchange
for nesw, up to 509%, or more allowed for modern parts in
good condition. Apparatus bought for cash. State lowest
price.—W. Burns, Wtireless Factor, 4 Loanda Street,
Haggerston. E.8.

A LIMITED NUMBER of solid oak and mahogany radio
gramophene cabinets Ltted with B.T.H. 6 gn, electric
gramophone motor, A.C, or D.C, and B.T.II. Pick-up and
tonearm. Ideal for battery or mains ** Ether Searcher”™
or similar set. WIIl take any pane! up to 18in. by 8in.
Ample space for loud-speaker. batteries or mains units
below. Details and illustrations on request. £11/10/-each,
carriage paid,—James Scott & Co., Inglis Street, Dunferm-
line.

“ CRAFTEASE " CABINETS for wireless or gramophones.
Ready for assembling or assembled. Send 2d. for cata-
logue.—D. Craftease Works, Winscombe.

“ RADIO TRAINING (INSTITUTE,”” Union Buildings,
St. John Street. Newcastle-on-Tyne. Our ** Certificate of
Proficieney " in Radio or Talkie Longincering qualities you
for appointment. Partlculars of specialised Correspondence
Courses and deferred payments. free.

TRICKLE CHARGERS, A.C. mains, for 2- and 4-volt
accumulators, 0.3 amp., no upkeep, 18/6, carriage paid.—
A. Benoit,- 4 Manor Gardens, Gunnersbury Avenue,
London, W.3.

PERSONS WANTED as manufacturing agents, new and
interesting industry. Regular work supplied, cash paid
weekly, Write E. 87, ¢ Everlast ”* Leather Matting Co.,
Wellingborongh.

A MAGNIFICENT SET.—Tne National and Regional
Three, absolutely complete. ineluding Tungsram valves,
2-volt accumulator, 100-volt I1.'T. battery, B.T.H. 45/-
loud-speaker. Perfect reception from home and foreign
stations. Guaranteed 12 months. Amazing value. £4,
inclusive.—1I. Panagakis, Radio Manufacturer, 91 Dale
Street, Liverpool.

 UNIVERSAL,” the Radio Mail Order House for (om-
ponents, Kits, and Sets. Send for our Bargain Lists.
Traders supplied. Send letter heading or business card.—
‘ Universal,” 20 Victoria Road. Peckham, 8.E.15,

ETHER SEARCHER THREE (Ready Radio Kit). cost
£5148.6d., sell £410s3. “R."” 01, Parish Lane, Penge, 8.E.20,

| @nwtwereij

COUPON
Available until Saturday
APRIL 3, 1931




Your mains provide better and more ecertain
reception, with greater economy and considerably
less trouble than any battery, howoaver good it
may be.

Most mains supply alternating current, whigh for
radio purposes has to be converted into direct
current; and for this a rectiliér is necessary.

-

Of the various types of rectifiers, the Westing-

house is acknowledged to be the most efficient.
Unlike -valve or chemical rectifiers, it does not
burn or wear out. It outlives your set! Its use—
with certain other components—converts “bat-
tery-run’’ into “*madins-run’’ radio; it is most
suitable for -fitting into amateur-built sots.
Prices are from 15/-, according to the type
required. : :

If you are buying a mains-set, you will do well to
make sure that the Westinghouse Rectlfier is ih-
corporated—you will find-it in most good makes.

Complete technicali details are given in an
interesting and lugid manner in our forty-page
booklet, *‘The All-Metal Way, 1931,”’ which
contains chapters on radio-sets, eliminators,
batteny-chargers, moving-coll loud-speakers, etc.
The coupon will bring you a copy by return of
post (please enclose 3d. ta cover-cost).

STINCHOUSE

METAL RECTIFIERS

THE WESTINGHOUSE BRAKE AND SAXBY
SIGNAL CO., LTD.,
82 York Road, King’s Cross, London, N.1.
Telephone : North 2415
........ ceceranenceenncsenees GOUPON ---e-mo-

Please send your forly-page bookiet, “Thz All-Metal way,
1931, for which | enclose 3d. in stamps.

NAME

ADDRESS. =0

(Flease write in Block Letters)

AW .28.3.31.
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There's more
in your records

when -y@u play
them with a...

PICK-UP

and TONE ARM

Only when you fit a B.T.H. Pick-Up and
Tone: Arm do you reaiise how much you
have been missing in your records.
Passages which are a confused medley
when reproduced by ordinary means are
PRICE now heard wviith ‘a crisp, sparkiing vitality
that makes record music live.
COMPLETE Records last longer when plaved with a
, B.T.H. Pick-Up. Needle-scraich is eliminated
and carefully. balanced design gives finest
45 reproductian with an absolute- minimum of
record wear.
Get a B.T.H. Pick-Up-and Tone Arm to-day.
It will make your gramophone as good as a
factory-built radiogram for a fraction of
the cost.

Showrooms in all the Principal Towns.

EDISWAN ..

THE EDISON SWAN ELECTRIC CO. L7D.
Radio Division Showrooms :
t+55 Charing Cross Road, Ltondon, W.C.2




EKCO H'T. UNITS

Il at greatly reduced prices

The huge demand for these two models and extended manu-
facturing facilities have made these big price reductions
possible. At £3-19-6 for the A.C. model and £1-17-6 for the
D.C. model there is no finer value obtainable.

“Ekco” H.T. Unit No. 1V20 gives a current output of 20
milliamperes. It has three voltage tappings: (1) for grid
of 8.G. valve, (2) 0-120 variable, (3) 120/150. On the A.C.
Model the 120/150 tapping can be reduced to 100 volts in
cases where the output valve does not require more. It
is suitable for practically all 1- to 5-valve sets at present
fed from troublesome and expensive and unreliable H.T.
Batteries. It fits snugly into all portable sets. It brings
an old set up to date, and gives you permanently all the
improvements in reception and quality of reproduction
which you know are obtainable when you have a con-
stant and ample H.T. supply.

worries for ever and enjoy permanently perfect radio. Just
., connect the “Ekco”. H.T. Unit in place of your H.T.
Battery, plug the Adaptor on the Unit into the nearest
electric light or powet socket, and switch on, that’s all.
You get ample current and high voltage constantly and
permanently at a cost of less than 3/- a year.

See your radio dealer to-day or send coupon now
for new ‘*Ekco *’Folder.

To: E. K. COLE, LTD (Dept K.3.). “Ekco” Work;, Soumend on - Sea.
 PLEASE SEND ME:— NAME

(a) New Folder describing how I can finish with W .
batteries “for ever; (b) full details of the famous ADDRESS......

“Ekco” All-Eléctric Sets. ;
(Cross out item not reguired)

I

In three minutes you can put an end to H.T. battery

malquvltz:SJ S MARCH 28, 1£31

The two most popular

Woburn
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