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IF YOUR SUPPLY MAINS ARE D.C.
You can use an A.C. All Electric Receiver

By Employing The M.L.—D.C. to A.C.
RoTARY TRANSFORMER

Can be supplied
to run from
any Voltage
12-250 V.D.C.

Recommended and

used by
Philips Radio, 40 WATT Model
Marconiphone, £13-0-0

' 85 WATT Model
Kolster—Brgndes, £19-0-0
Burndept, Etc.

M-L. MAGNETO SYND. Ltd., Radio Dept., COVENTRY.

Telephone: 5001.

————

o)

Get the Experts to

Advise You:
The

R EARME

HIGH QUALITY
AND WIDE VARIETY

PARMEKOQ apparatus is excellently designed and

constructed from the finest materials. There 15 a

R.G.D. Radiogramophone

! For the highest
possible quality
and tone for both
radio and record,
with ample volume,

PARMEKOQO Choke and Transformer for every
circuit featured in the  technical Press, besides all
kinds ef other mains apparatus.

If you need anything made
to specification, send us
details  for a quotation.
This work-is a speciality

incorporating the
latest developments
in moving coil
speaker ; operates
entirely from elec-
tric mains, A.C.
any voltage, or D.C.
200 volts or over.

of ours. _

5 | Mahogany  Oak
Write for price list of ; | S
Wireless Mains Apparatus. g £80 £75

Place your order now lo ensure delivery and
we shall be pleased to supply Titerature on
application.

" The Radiogramophone Development Co,
St. Peter’s Place, Broad Street, Birmingham.

PARTRIDGE & MEE Ltd.,

26, DOVER STREET, 74. New Oxford Stgeet,
LEICESTER. LONDON, W.C.1.

!
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OTHER A.¢

ST TR o T S R
A GREATER PO

/ER - - -
OUTPUT THAN ANY
.POWER -

VALVES;

| s and twice as sensitive

The only way to improve a set fitted with Mazda A.C./S.G.
and A.C./H.L. valves is to use a Mazda A.C. Power valve
in the output stage.

These valves are indirectly heated, so that freedom from
hum is completely assured.

The A.C./P. valve combines a large power handling
capacity with great sensitivity. It is roughly twice as
sensitive as the ordinary filament valve, and thus its use
doubles the sensitivity of the set.

Where more power output is required an A.C./P.1. valve
should be employed.

PRICES ACHL - 15/-
ACP - - 17/6
AC/P1 - 17/6
AC/SG - 25/

The Amazing

Radio Division,
1a, Newman Street, Oxford Street, W.1.
Branches in all Prin~ipal Towns.
A

. EDISWAN

a Advertisements for ‘. The Wireless World ** are only accepted from firms we believe to be thorvoughly reliable.
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THERE IS ONLY ONE GENUINE

'1930" LOG

MECHANICAL-
LY PERFECT,
POSITIVE
BRASS CON-
TACT drive on
SOLID BRASS
SCALE ensuring
smooth  move-
ment with ab-
solutely NO
BACK -LASH.
ROBUST 13
Construction an Width 1 in.
Trouble Free. Max. 0001

PRICE F- Min. *000005

Max. 0003
3 / -

Length 23 in.

® Nin. *000025

FORMO- ? DENSOR
o

2/- G

2/-

THE FORMO CO., CROWN WORKS,
CRICKLEWOOD LANE, N.W.2.

SINGLE
i SCREW
FRICTION

CONCEALED i
PIGTAIL

M. 0002 &[=

Max. 002 3 /_

Min. 001

weiGHT  “Double

ine) CONDENSER

In four
Capacities:

-0005

+00035

-00025
*-00015

of vanes for
j ) 42 ounces Uitra Short-
§ wave work.

spacing

a SMOOTH Start
and a STEADY Pull

The giant electric locomotive starts with velvet smooth~
ness and pulls the heaviest loads with steady, unfailing
power. It's all a matter of proper control. The
increased sensitivity of your radio ,demands the
S-m-0-0-t-h control that only Centralab can give.
Nolseless. free of inherent sputtenng—self—mﬂlcted
static. For smoulh. quiet, velvety radio 1eception

your radio must be CENTRALAB equipped.
Write for free boolzle!. “Volume Controls, Voltage

Controls, their uses.

THE ROTHERMEL CORPORATION LTD.,

WIRELESS

FINDING

and DIRECTIONAL

RECEPTION

{r927)
By R. KEEN, B.Eng. (Hons.).

Second Edition : Revised and Enlarged.

THIS volume deals with the principles
of the subject and the constructional
details of direction-finding installations,
and includes some information concerning
aircraft installation. It describes the
principles of Direction and Position
Finding in this country in such a way that
the subject may be grasped easily by
engineers tackling this field of wireless
work for the first time. Numerous
photographs and diagrams are included

Price 21/-net. By post21/9.

From leading booksellers or
divect from the Publishers:

ILIFFE & SONS LIMITED,

DIRECTION

24 Maddox Street LOlldOll W.1. Dorset . House, Tudor Street, London, E.C.4.
'Phone : MAYFAIR 05789,
w.w.68
e m— o
. , OUR LATEST—
WHY BUY FUREIGN VAI_VES ? “A" Type. € Super" Type, Pipless.
2, 41 HF.L. - Eac
: A e P [P R
~BRITISH VALVES ARE CHEAPER! [k olis)| SRBOVER
BRITISH MADE AND GUARANTEED ‘ 7
: Ailia ALL RING VALVES REPAIRED. Priceas
For any and every Circuit, including SCREENED follows :— -
GRID and “WIRELESS WORLD" Sels. L.F. H.F. R.C. - 5/3 3
5 c\& ORIGINAL
O AN oL e s \/ Power Valve ~ - 6/3 CHARACTERISTICS
SUCCESS— Screened Grid - 11/3 GUARANTEED
The S.G.2 From your Dealer or Direct—
SCREENED GRID
o m@ﬁi
Proved, Tested and
Adopted by all. A Splen- A )
did Valve, Try one. 7
2 volts b i d
oty 19=*¢acn. Lower House Mills, West Bollington, Nr. MACCLESFIELD. e
L Scottish Agent : Messrs, Bothwell Elec, Co., 54, Eglinton Btreet, Glasgow,
AZ
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RELIABLE IGRANIC COMPONENTS
[&® You can purchase an

A\ iy
- IGRANIC
=i 3 GUARANTEED COMPONENT

TO REPLACE ANY
COMPONENT IN ANY SET.

IGRANIC IGRANIC  Components  include M]})GET ISADIO
“MEGOSTAT” Transformers, Variable Condensers, SWITCH.
VOLUME CONTROL. HF. Chokes, LF. Chokes, High finite © . d
Made in 4 sizes: 50,000 ohms, Resistance, Low Resistance, Poten- De n}tel iechiomasaiy
500,000 ohms, | megohm, tiometers, Tuning Coils, Knobs e‘ectn@ Eontach
‘ 5 megohms. and Dials, etc. Price 1/6 & 1/8
Price 6/- If vouw 3: It'oncc r;olepppl;by;m please

IGRANIC ELECTRIC CO., LTD., 149, Queen Victoria Street, London.

ﬂlillllll!“HHHHHIH-I!HHHH‘HHIHHHMHH!iHHHHI!IIIIHHHIHHH.’ L) R AN
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p - STYLE HT.3 a0t e =t

Circuit ==t ¥

for a battery eliminator for AC Mains

which will give 120 volts, 20 m.a. D.C,, sufficient for the majority
of modern 3-valve sets (excluding those using pentode valves).

_ THE
METAL RECTIFIER

TYPE H.T.3
) 1 is used in this circuit. This rectifier has nothing
Price 2 / - in it to wear out—no filaments, moving parts,
or chemicals, and consequently does not require
Full particulars_ of this and other periodical replacement.

circuits are given in our 32-page

book ¢« The All-Metal Way, 1930.”  The Westinghouse Brake & Saxby Signal Co. Ltd.,
Send a 2d. stamp for a copy. h 82, York Road, King’s Cross; London, N.1.

LA Xd
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Vith more

K.C.

and free fr

‘0003 or

motion  devi
0003 or -0

K.C. DRUM
motion device

‘0003 or 0005
Triple K.C. C

If you have
difficulty in

us direct, gi
the name

dealer,

CONDENSER
Tuning s velvet smooth

With knob, dial and glow-
motion  device

008 12/-
Without knob, dial or slow-

Maharm Conholnd tov. 1 5/6
Tripls K.C.D e:fch_ c.om_lexise:_' 38/6

0003 and ‘OOO%m?mi‘ﬁ?ns- of 40/-

taining  Dubilier
products write fo

address of your 7

om  backlash.

o 8/

CONTROL CONDENSERS

i MIDGET
:CONDENSER
‘A small vari-
:able conden-

'
any \
ob-

ving
and

=

ARIABLE CONDENSERS

We shall be pleased to

DUBILIER

Dubilier Condenser Co.

see you at our STAND 7
466, Main Hall Gallery, (60 o (1925), Ltd,. Ducon

Ideal Home Exki
Olympia. .

bition, =PVWee==  Works, Victoria Road,
N. dcion, London, IV 3.

CieaverBL 298}
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USE THIS BATTERY FOR
LOW TENSION

IT WILL LAST LONGER,
SAVE MONEY

A modern 3, 4 or 5 valve set, economical in cur-
rent, can be run for weeks or months on one
charge it a large capacity battery be used of
special type capable of standing for long periods
without harm when more or less discharged. Of
this type cells of the Exide “D" series zre
supreme. They provide more burning hours in
relation to cost than any other battery. Their
differently shaped terminals can be identified
even in the dark. A metal carrier is included.

Exide¢

THE LONG LIFE BATTERY

Type DTG, 20 amp. hrs. 4'6 per 2 volt cell.
Type DFG, 45 amp. hrs. 8 6 per 2 volt cell.
Type DMG, 70 amp. hrs: 11/- per 2 volt cell.
Type DHG, 100 amp. hrs. 14’6 per 2 volt cell.

For an absolutely steady H.T. supply use the Exide WH
Battery. It will help you to separate the regional stations

Obtainable from Exide Service Stations and all reputable dealers.
Exide Service Stations give service on every make of battcry.

EXIDE BATTERIES, Clifton Junction, Manchester.
Branches: London, Birmingham, Bristol, Glasgow.

J1s

Mention of *“ The Wiveless World,”” when writing to advertisers, will ensure prompt attention. Aq
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TLAS
ALL-MAINS UNITS
convert any Set
into an Ali-Mains
$e¢ without any
alterations whatever

WITHOUT any alterations whatever to your
present Set, providing you have Electric Light
in the home, the new “ATLAS” ALL-ELECTRIC
Units will provide from the Mains all the High and
Low Tension supply necessary for your Set at a
cost of a few pence per month, and make your
Set equivalent to an espznsive ALL-MAINS SET,
Combining H.T. Battery Eliminator and Low Ten-
sion Trickle Charger these Units incorporate the

estinghouse Metal Rectifier and have no moving
parts, no liquids and no valves, and are abso-
lutely foolproof and guaranteed for twelve months.

Model A.C. 86

(illustrated) for Alternating
Current, provides 3 H.T.
Tappings—one fixed of 150
Volts and two variable,
0/160 Volts and 0/120 Volts
respectively, and gives out-~
put of 150 Volts at 30 m/A.
On the Low Tension side,
facilities are provided for
maintaining the charge of
either 2~, 4+, or 6-Voit
Accumulators.

Price 10/~ down and nine monthly easy
instalments, or

CASH PRICE £8-15-0

Model AC 84X. This is a cheaper Model suitable for any
Set Yequirmg up to 15 m/A output, and provides two fixed
H.T. Tappings of 98 and 120 Volts respectively, and one variable
of 0/100 Volts. The Trickle Charger on this Model provides for
maintaining the Charge of 2-Volt L.T. Accumulators only. Price
10/~ down and 6 monthly easy instalments; or

CASH PRICE £6-17-6
Can be obtained from any good Wireless Dealer.

e e S

Messrs. H. Clarke & Co. (M)cr.) Ltd. (Dept.3),
Atlas Works, Old Trafford, Manichester.

Please forward Folder Ng, 49, along with

particulars of your easy payment.schem.

Ask your Dealer
for Folder No. 49,
or POST THIS
COUPON TO-

: NAN B e . i

DAY in unsealed
1d. stamped en- ADDRESS . c.ocvvie v i dein s o vt s one .
velope. = T SOSY | L = 4
Please use BLOCK LETTERS. wW.w.3

is an over-rated pastime and
unprofitable. Then why
waste time and money losing
your goods in old-fashioned wooden stores when “TILTRACK”
found steel stores enable goods to be stored where they can be
in minimum time with minimum trouble ?

THE “BENCHRACK”
(Tiltrack Principle)

A realhelp'for storing small parts
such as Terminals, Nuts, Washers,
Insulators, etec. Made to stand ou
the work bench, it enables all smal!
parts needed for the job in progress
to be stored where they are im-
mediately o hand. All the trays
are tilted 8o that the parts stored
can be seen at a-glance, and the
front faces of the trays are rounded
8o that the smallest parts can be
swept up the slope with the fingers
of one hand. Each tray is provided
with patent hinging partitions
which can be mowed quickly to
make larger or smaller compart-
ments. Being so accessible these
racks greatly facilitate stock&king
and being al) steel there is no darn
gerof fire. The Experimenter wil,
do his jobs much quicker and with
greater pleasure, and the Factory
will suve many pounds per year by
installing this Benchrack.

30/-

F.O.R.

MINGING
LR TITION

“TILTRACK
JUNIOR *’

This all-steel rack
is designed to hang
against a wall or
other convenient
position, and is a
most excellent rack
for storing small
parts. Itissupplied
complete with
white canvas pro-
tective cover to
keep out the dust.
All the trays are

tilted and bhave
movable parti-
tions.
30’- RN &
THERE ARE MANY MORE
POST FREE. TYPES OF “TILTRACK.”

WRITE FOR LISTS.
Particalars from Manufacturer & Patentee :— Worsley Street, Hulme,

BERTRAM THOMAS, ' MANCHESTER.

London Office & Showroom —28, Victoria Street, S.W.1.

BI Advertisements for ** The Wireless World ** are only accepted [rom firms we believe to be thoroughly reliuble.
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HEAR HOW GOOD
YOUR SET CAN BE

' ;//2/ AKE the most of your 4

Tyge.zms radio receiver by using Type 3009
£2.10.0 it in conjunction with a €5.15.0 &
Philips Loudspeaker and
Battery Eliminator. Philips
Loudspeakers give the most
perfect reproduction, while
Philips Battery Eliminators
ensure the utmost
efficiency. They eliminate
all trouble caused by battery
voltage~drop, and the ex-
pense of renewing rapidly
wasting batteries.

il Type 2007 Type 3002
Price Price

**-° LOUDSPEAKERS “'*° &

Philips Loudspeaker, £5 5 0
1o

Type 2007. Price - -
Philips Seven-Cornered Loudspeaker.

Type 2016. Price - - £2.10.0

Philips Moving Coil Loudspeaker,
Type 2013 (for use with Philips de
Luxe 4-valve All-Electric Receiving

Set, Type 2511). Price £14.14.0

Philips Loudspeak
Tsve Joto. Pricer £5.10.0

PHILIPS
BATTERY
ELIMINATORS

i 3009. F A.C.
M"};gs. Prlce—or— . £5.15.0 Tvg:izgos

T; 3002. F A.C £3. 3
Boiiris o Mams. Price - - £5.10.0 Lgpn

T, 3005. F D.C.
Mig:s. Price or_ ~ £3.17.6

For 10/- down you ma
have any of these Battery
Eliminators on Philips
Hire Purchase System.

s

N

e

ALL-ELECTRIC
RADIO

Made by the manufacturers of the famous Philips All-Electrie
adio Rece_iv'c_;s. Argenta Lamps and Neon Stgns.

. | A
PHILIPS LAMPS LTD., PHILIPS HO\%SE, 145, CHARING CROSS ROAD, LONDON, W.C.2.
Mention of * The Wireless World,” whén writing to advertisers, will ensure prompt attention, B2
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EIGHTEENTH YEAR OF PUBLICATION.

HIS month The Wireless World enters upon' its
eighteenth year of publication, the journal having
first appeared (then as a monthly) in April, 1913,
and incorporating the Marconigraph, the first issue of
which ‘was dated two years earlier. We believe that
we include amongst our readers of to-day quite a num-
ber who can well remember the first issues of what
then was the only wireless paper published in the world.

Wireless has gone through many changes during the -

life of The Wireless World, and the revolution of broad-
casting introduced it to a vast circle of new readers,
but still the basic policy of the paper has remained
faithful to the original conception of the journal, when
with the first issue it was announced that it was to be
the medium for the interchange of ideas concerning the
further scientific and commercial development of wire-
less telegraphy, and that, whilst the magazine, was to
be popular, the information which it would print would
compel the attentiom of the scientist.

B3

WEDNESDAY, APRIL 2ND, 1930.

VoL. XXVI. No. 14.

WIRELESS TRANSMISSION OF POWER.

T the time of writing these notes the name of the
Marchese Marconi has appceared in most of the
daily newspapers of the world associated with

the subject of transmission of power by wireless. From
his yacht ‘“Elettra,”’ at Genoa, a signal was sent out
which served to operate a relay which, in turn, closed
switches and so turned on the electric lamps illuminat-
mng an exhibition in Sydney, N.S.W., 11,000 miles
away. Though there was no novelty in the method
of performing this operation, and certainly no inven-
tion connected with it, yet it was an interesting enough
demonstration in its way had it been left at that. But
the incident has been described as a demonstration of
the transmission of power;.though it has no more
claim to be so described than has the transmission of
any wireless signal which provides the means at the
receiving station of operating a telephone or a loud
speaker, or any other electrically controlled device
which may be substituted.

Before the valve and before the crystal, the earliest
form of detector of radio waves, theé coherer, was
employed in a wireless receiving set, so that when in-
fluenced by a wireless signal transmitted from a distance
the colterer served to close a local circuit and could ring
a bell or operate some other electrical device:

Remote control of machinery- by wireless, as, for
instance, directing a ship or switching on and off a wire-
less receiving set, are accomplisiiments which have been
well known for many years. The distance over which
this can be done does not in itself constitute novelty,
because it is merely a. question of ‘the signal reaching
its destination. )

After the conclusion of the experiment the Marchese
Marconi is quoted as having'said, ‘It is particularly
important because it points the way to a future day
when there will be no electric. wires, and all current
of electric power will be transmitted directly through
the air in any direction and quantity desired.”’

We fail to see that there is any real connection
between this experiment and the question of the possi-
bility of some day being able to transmit power with-
out the aid of wires. There is, as far as we can visualise
to-day, no vestige of evidence to indicate that the trans-
mission of power by wireless will ever be a practical
possibility, far less a commercial reality, and a state-
ment such as that which we have quoted above, unsub-
stantiated by any scientific evidence, is unfair to the
1llustrious name with which it has been associated, and
misleading to the public.
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Keeping the Selectivity
Constant

By
A. L. M. SOWERBY, M Sc.

at all Wavelengths.

N a recent article there was a discussion of that type
I[ of band-pass filter in which the coupling between
the two component coils consisted either in placing
them near to one another (coupling by mutual induct-
ance) or by making a small

must be more or less flat if it is to transmit equally the
whole band of frequencies radiated by the station to
which it is desired to listen. To pick out one or two or
three high-power stations, well separated in wavelength

from one another, is not so

auxiliary inductance com-
mon to the two circuits.
These two possible arrange-
ments are shown at (4) and
(b) in Fig. 1.

In the article referred to*
it was shown that the
characteristic variation of
the high-frequency resist-
ance of the tuned circuit

AN-article by the author giving a detailed description of the

characteristics of the inductance coupled filter appeared
recently in these pages. It was shown that this type of tuned
circuit provides a means of preventing sideband culting so
that speech shall be natural and overtones shall not be lost.
Selectivity, however, becomes poor af the lower end of the
tuning scale and we have lo turn to the capacity-coupled
filter which is lucidly described in the accompanying article

for a solution of the problem.

exacting a requirement that
it is necessary to pay any
very excessive attention to
the selectivity of the re-
ceiver, so that for this pur-
pose the fact that the in-
ductively coupled filter is
incapable of giving any ap-
proach to constant selec-
tivity over the whole of its

with wavelength made it
possible to build a filter in which the separation between
the two peaks of the resonance curve was substantially
constant over the whole tuning range of the receiver
without introducing the necessity of varying the coup-
ling between the two coils when retuning the filter to a
new wavelength. Resonance-curves of two typical
filters, both alone and in conjunction with other tuned
coils, were given to illustrate the point.
Inductance-coupled filters of the type there discussed,
therefore, provide a very suitable means of ensuring
that the high-frequency side of the set shall not cut out,
at any wavelength, the side-bands of a received trans-
mission, and that music

tuning range is a matter
not of the greatest importance.

It is an inevitable property of any circuit in which
tuning is performed by means of a variable condenser
that the selectivity is much higher at the upper end
of its wave-range than at the lower. In Fig. 2 are
shown the resonance curves of a single small coil for
two wavelengths towards the ends of its tuning range,
and it is painfidly obvious from these that at 225 metres
selectivity is practically non-existent.

This extreme lack of selectivity at the shorter wave-
lengths is due to two causes acting together. To begin
with, the selectivity of a tuned circuit depends on the
ratio of capacity to induct-

and speech shall, there- ™
fore, not be denuded of T

ance. When tuning is

the high notes and over-
tones that in speech pro-
vide clarity and natural-
ness, and in music cnable ;{
individual instruments to
be distinguished and re-
cognised. For a receiver
primarily  designed for

carried out by means of a
variable condenser, the in-
ductance remains constant

over the wholewave-band,
¥ and the capacity alone
alters, being nine times as
great at 600 metres as it is
at 200. This particular
source of varying selec-

tm

short-range reception from (E.l)
a limited number of high-

0) tivity can to a large extent
be combated; as in some

power transmitters—a
““local-station  receiver *’
under the Regional
Scheme, for example
—the inductance - coupled
filter therefore has a very valuable application.

The requirements just detailed are primarily concerned
with the shape of the peak of the resonance curve, which

! «The Selectivity - of Coupled Coils,” The Wireless World,
February 26th, 1930. .

Fig. 1.—Types of inductively coupled filters. In (a) the coupling

is by mutual inductance, indicated by M. The fields of .the two

coils are allowed to interact. In (b) the main coils are screened

from one another, but coupling is provided by making the small

inductance L,, common to both tuned circuits, Compare this
with Fig. 4,

American - receivers, by
using a variometer as the
tuning element in place of,
or in conjunction with, a
variable condenser. The
variometer, however, has a whole series of special dis-
advantages of its own, so that it is by no means a
complete cure.

The remaining source of bad selectivity at the lower
end of the tuning range is to be found in the fact that
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the high-frequency resistance of a. tuned circuit, includ-
ing the usual components,. such as valve-holders and
valves that have to be connected in parallel with it,
is enormously higher for short waves than for long.
The tuned circuit to which refer the curves of Fig. 2
has an equivalent resistance of only 51 ohms at 550
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I'ig. 2.—Resonance curves, at 550 and 225 metres of average

tuned circuit -incorporating a good solid—wire coil. The coil is

2in. diameter, having 80 turns of No. 26 D.C.C. The inductance
is 200 microhenrys.

metres, but this figure rises to 20 ohms at 225 metres.
With this value of resistance in circuit it is inevitable
that the selectivity of the circuit should be very low.

Shortcomings of Inductance-coupled Filter.

When two such coils as this are -embodied in an
inductively coupled filter in such a manner as to give
a more or less constant separation of the two peaks of
the double-humped resonance curve, the top of the
curve is naturally broad -at the shorter wavelengths,
owing to the flat tuning of the individual coils, while
at the longer wavelengths the resonance curve has its
peak artificially broadened by the filter effect. Never-
theless, the natural selectivity of the two tuned circuits
still shows itself in the form of a very rapid falling
away of the curve outside the two humps. The two
resonance curves of Fig. 3, which refer to an inductively

.,
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Fig.3.—Resonance curves, at 225 and 550 metres, of an inductively
coupled fllter made up of two good solid wire coils, coupled by 2.5
microlr:nrys. The coils are as described upd§5, Fig. 2
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coupled filter designed for constant peak-separation over
the bulk of its tuning range, emphasise the manner in
which the selectivity characteristics of the single tuned
circuits are retained in the completed filter.

Thus, although the side-bands of the station actually
being received are well looked after by the inductively
coupled filter at all points in the wave-range, yet if a
receiver embodying such a filter is used for the reception
of distant stations on wavelengths not far removed
from those of powerful local transmitters, it will be
noticed that the selectivity of the set, as judged by its
ability to cut out stations some twenty kilocycles away
from that to which it is tuned, is much greater at the
upper end of the tuning range than at the lower.

In a nutshell the filter differs from the individual
tuned circuits only in its ability to deal more faithfully
with a narrow band of frequencies immediately sur-
rounding the official carrier frequency of the station to
which it is tuned, while offering a selectivity, as against
interference, practically identical with that of the same
number of tuned circuits used normally in cascade.

How the Capacity-coupled Filter Works.

If we wish to design a filter of such a type that it
will tend to hold the selectivity more nearly constant,
we have to turn to the capacity-coupled filter, ‘the sim-
plest form of which is shown in the circuit of Fig. 4. In
this diagram the condenser C,, is common to both the
tuned circuits, and there-
fore provides a coupling
between them. =

If a high-frequency
voltage is induced into the
first coil, from, say, a small
primary connected to an
aerial, it will cause a cur- Cm
rent to flow round the first _] T
tuned circuit, which is
made up of the coil, the
first tuning condenser, and
the coupling condenser,
C,, all in series. In flow-
ing through these three
components the * current
will set up a voltage across each. The voltage developed
across C, will cause a current to flow in the ‘second
tuned circuit, for C,, is a part of this also. If C, is
large, its impedance will be low, and the voltage intro-
duced into the second tuned circuit will be small. We
then have weak, or ““loose,” coupling between the two
tuned circuits. If, on the other hand, the capacity of
C,. is small, it will have a higher impedance, so that
a greater voltage will be developed across it and intro-
duced into the second circuit. This represents the case
of close, or ‘‘ tight,”” coupling.

It is to be observed that the closeness of the coupling
is primarily dependent on the impedance of the coup-
ling condenser, rather than upon its capacity alone, and
as, further, a fixed capacity offers greater impedance to
currents of low frequency than to those of high, the
voltage developed across C,,, and so communicated from
the first circuit -to the second, will be greater on the
longer wavelengths than on the short. From the point

Fig. 4.—A capacity-coupled
filter, using the condenser
Cn, common to both tuned
circuits, as the coupling be-
tween them. This is the cir—
cuit of all the capacity—coupled
filters referred to in the text.
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of view of the operator of the set, a coupling condenser
which is left unchanged when the set is retuned may be
said to provide ‘‘fixed coupling’’ (and in the present
article the phrase ‘‘fixed coupling’’ is used with that
meaning), but in the strict electrical sense the coupling
automatically varies itself, with or without our approval,
every time the tuning of the receiver is altered.

As a result of the tighter coupling at the long-wave
end of its range, the resonance curves of a filter with a
fixed capacity as the coupling element have their two
peaks well separated at longer wavelengths, but as the
filter is tuned to lower and lower wavelengths, the peaks
approach more and more closely to one another, and
may finally caalesce into the single peak that we asso-
ciate with tuned circuits in cascade. The wavelength at
which this coalescence takes place, if it occurs at all,
depends upon the value of the coupling condenser chosen
and upon the inductance and resistance of the tuned
circuits concerned.

Calculating Peak Separation.

The necessary value of coupling condenser to provide
suitable coupling between the two halves of the filter,
provided that these are identical, can be calculated from
the formula :*?

Peak separation (cycles)=

where o =2= x frequency, in cycles per second.
L =inductance of each of the coils, in henrys,
r=equivalent series resistance of each tuned cir-
cuit at the frequency being dealt with.

If we take, as a suitable coil for the construction of a
filter, a two-inch coil, wound with eighty turns of No.
26 d.c.c. wire giving an inductance of 200 microhenrys,?
we find that the values of C, required to give a peak-
separation of 1o kilocycles at various wavelengths are
as follows:

Wayvelength. Capacity of C,,.

{Metres.) (Microfarads.)
550 0.0256
475 0.0215
400 0.0172
350 0.0140
300 0.0096
275 0.0086
250 0.0070
225 0.0054
200 0.0036

It is quite clear from these figures that, however cun-
ningly we may select our coupling condenser there is
no hope whatever of keeping the peak-separation con-
stant throughout the whole wave-band.

The next step is to find the peak-separation at various
wavelengths that will be given by various coupling capa-
cities. In the table that follows this is done,” the three
capacities chosen being approximately those which pro-

2 This formula, together with much other information used in
this article, is derived from E. A. Uehling, Proceedings of the Radio
Club of America, November, 1929. b

3 See « Size versus Efficiency of Small Coils,” The Wireless THorld,
January 29th, 1930.
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vide. a peak-separation of 8 kilocycles at 550, 425, and
300 metres. '

Wavelength. Peal Separation in Kilocycles.
(Metres:) C,=0.025mfd, C,=0.0186 mfd. C,,—0.010 mfd.

550 8.2 11.7 22.8
475 6.4 9.6 19.4
400 3.8 7.1 15.9
350 — 4.6 13.2
300 — _ 8.4
275 - — 4.6
250 — — —

It will be seen that in all three cases the two separate
peaks characteristic of a filter-circuit disappear alto-’
gether at some wavelength towards the middle of the
range, so that from this point down to the shortest waves
that can be tuned in the filter acts much like two tuned
circuits arranged normally in cascade, and separated by
a valve so that they cannot react upon one another.

A clearer notion of what these figures imply in the
way of resonance curves can be had from a considera-
tion of the curves of Figs. 5 (a) and 5 (b), which give
the resonance curve of the filter in which C,=0.0186
mfd. at four selected wavelengths. At some wavelength
between 300 and 400 metres the two humps meet and
become one, and at all wavelengths below this the two
circuits composing the filter are too loosely coupled to
show the double hump.

160,
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Fig. 5 (a).—Resonance curves at 400 and 550 metres of a filter

consisting of two of the 200-microhenry coils described in the

text, coupled by a fixed capacity of 0.0186 mfd.

From the point of view of retaining side-bands, this
tendency of the resonance curve to become more
““peaky ' at the shorter wavelengths is not very serious,
because with a carefully chosen value of coupling capa-
city the disappearance of the humps can be made to
take place at a wavelength where the naturally flat
tuning of the individual circuits is in itself enough to
take care of the side-bands to an extent sufficient for all
but the most critical. From the point of view of keep-
ing ‘the selectivity of the filter approximately constant,
the disappearance of the humps is a positive advantage.
Inspection of the outer edges of the curves of Figs. 5 (a)
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and 5 (b) will reveal that at all wavelengths from 250 T80
to 550 metres a station removed in frequency by 18
kilocycles from that being received will be heard as
interference at a loudness varying between g and 13
per cent. of its loudness when deliberately tuned in. This
represents very good constancy of selectivity as against
interference removed in frequency by this amount from

the required station.
Curves plotted on a

[

and 5 (b), are very useful for showing the peaks of the
resonance curve, and for exhibiting the selectivity in
the immediate neighbourhood of the peaks.
drawn on an impossibly large scale, however, they can-
not give any useful idea of the response of the circuit
to signals considerably removed in frequency from those
For this purpose "a
logarithmic scale is very much better suited.

(To be concluded.)

to which the circuit is tuned.

The ‘‘ Call Book.”

The March issue of the Radio Amateur
Call Book has now been published, and
copies may be obtained from Mr. F. T.
Carter, Flat A, Gleneagle Mansions,
Streatham, price 4s. 6d., post free. The
lists of amateur transmitters in all parts
of the world have been carefully revised
and brought up to date. In particular,
the British list has been thoroughly over-

Jhauled and improved by weeding out the

stutions whose owners have given up their
licences. = When it is realised that the
only official list of British amateurs is
that kept, in the strictest confidence, by
the G.P.O. and that any- published list
can only be compiled with the aid of
mdividual transnutters, the labour en-
tailed in constantly correcting the record
of ““G’s’ and especially in obtaining
information from those who are no longer
working, will be appreciated. Among
other noteworthy features of the new
edition is the revised list of Avgentine
stations.

We would recommend interested readers
to apply early to Mr. Carter, if they re-
quire copies, as we know the December
issue was quickly out’ of print.

00O0CO

International Congress of  Short-wave
Amateurs.

The International Congress, to which
reference was made on page 242 of our
issue of March 5th, will be held in Ant-
werp from July 12th to 14th next. Ama-
teur transmitters from all the five con-
tinents are cordially invited. Various
problems relating to the properties of short
waves will be dlscussed and lectures are
promised by leading e\perlmentels De-
tailed information nmiay be obtained fom
the General Secretary of the Managing
Committee, M. Arthur Respen (ON 4HYV),
15, Plaine de Malines, Antwerp.

Among the many subjects set down for
discussion is the general status of
amateurs, the services they have rendered
in the past, and those they hope to ren-
der in the future: a plan of campaign
to be adopted at the Madrid Conference
in 1932 will also be counsidered.
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Fig. 5 (b).—Resonance curves at 250 and 300 metres for a filter
as described under Fig. 5 (a).

The organisers of the Congress evidently
intend that it shall be a social as well as a
technical success. The formal meetings
will be held in the morning from 9.30 to
12.20, and visits to the World’s Fair,
museums and other places of interest are
to be arranged for the afternoons.

The Antwerp Congress will be followed
by a visit to the Liége Exhibition on July
15th and 16th, and the proceedings will
conclude with a dlnnel in Brussels on July
18th at 2 p.m. -~ We understand that a
special reduétion in railway fares will be
allowed to the delegates and free tickets to

the Exhibition.
cooo

International Short-Wave Club.

An International Short-Wave Club has
been formed in Klondyke, Ohio, U.S.A.,
with the object of exchanging informa-
tion among short-wave amateurs, sending
out bulletins, answering questions, etc.
Mr. Arthur J. Green, the President of the
club, sends-us.a copy of its bulletin for
February 10th, from which we gather
that it consists at present mainly of
listeners who are anxious to get into touch
with European amateurs willing to send
them information concerning short-wave
stations of interest on this side of the At-
lantic. The subscription to the Inter-
national Short-Wave Club is $1 per
annum, and communications should be ad-
dressed to the Secretary, Box 713, Klon-
dyke, Ohio, U.S.A.

oooo

Regular Short-Wave Transmissions.

Mz. Green also sends us particulars of a
few stations transmitting regularly, which
may be of interest to British listeners :—

HRB, Tegucigalpa, Honduras, on 49.95
metves, broadcasts on Tuesdays, Thurs-
days and Saturdays, 0215 to 05.00
G.AL.T., and is installing a new trans-
mitter which should enable its signals to
be heard in England,

» 4

HKT, Bogota, Columbia, on 48.5
metres, about 4 nights a week at 01.00 to
04.00 G.M.T.

Both these stations send in Spanish.

VESCL, Winnipeg, Canada, on 52.4
nietres, akmg the place of CJRX on 25.6
metres.

VESAT, Drummondville, Canada, on
47.5 metres.

These two stations broadcast at about
01.00 G.M.T.

FZS, Saigon, Indo-China, working
with FW, Sainie Assise, on 16.4 metres
at about 18.00 G.M.T:.

NRH, Costa Rica, on 30.8 metres, and
VRY, Georgetown, British Guiana, on
43.86° metres, are increasing their power
and should soon be heard in England.

0000

Short-Wave Workers.

Mr. George Brown (G5BJ), 62, The
Ring, South Yardley, Bu'nnngham, wishes
to form a group of amateurs in Birming-
ham. and district interested in short-wave
working, and asks those who are willing
to collaborate to communicate direct with

him.
ococoo0

New Call-Signs and Stations Identified.

G2LW F. H. Lawrence, 36, Earlsthorpe Road,
London, S.E.26. (Change of address.)

G2XB  (cx 2AUH) J. Browne, ‘ Kenilworth,”
Beaufort Road Ashton-under-Lyne.

G2XV G, A. Jeapes, 2 Salisbury Villas, Station
Road; Cambndge (Change of address.)
Transmits on 40-metre band, telephony
on Sunday mornings; 20- metre band,
C.W. telegraphy, evenings and early
mornings ; 10-metre band, C.W. mid-day
to early evening Sundays only. Réports

. will be welcomed.

G5JK L. R. Harper, “The ‘Knoll,” Bieldside,
Aberdeen. (Change of address)

G5SV M. T. Somerville, 13, Elm Park Mansions,
Park Walk, Chelsea, S.W.10.

G6GL  {ex 2BHI), G R. Lee, 25, Boundary Road,
West l\u'by Cheshire.

GOSK E. D. Sykes, Jnr, 12, St. Roberts Road,
Knaresborough.

G8TG  R. Harris, Berwick St. John Rectory, Shaftes-
bury, Dorset. . (Change of address.)

2ARU E. ]J. Thomas, High Street, Cwmgwrach,
near Neath. (Change of address)

2BIK H. M. Amold, Dorney Cottage, Wittering
Lane, Heswa\l Cheshire.

2BIX A, C. Jones, 167 Plymouth Street, Merthyr
Tydfil, Glam.
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Simplified Aids to Better Reception.

THROTTLE REACTION WITH
HF. AMPLIFICATION.

HE throttle-controlled Hartley

circuit, with “‘ mid-point *’ load-
ing for long-wave reception, has long
been a favourite with readers of
this journal.  One should always
hesitate before acclaiming any par-

ticular reaction device as being
definitely superior to its com-
petitors, but, without suggesting

that this arrangement has any magic
properties, it may be. stated that
it has proved itself to be extra-
ordinarily effective in practice. It
is the fashion nowadays to deprecate
too great a dependence on reaction
as an aid to sensitivity ; this may
be right enough, but the fact re-
mains that long-distance reception
is most easily, and above all
cheaply, ‘attained when full use is
made of a smoothly controllable
system of feed-back.

An- illustration of what can be
done in this direction is provided
by the ‘" Everyman Portable’’
(The Wireless World, April 18th,
1928), in which the particular cir-

cuit under discussion was - first
included. This little self-contained
detector-L.F. set, without any H.F.
amplification, and in spite of the
infinitesimal pick-up of its almost
ridiculously small frame, is quite
capable of receiving Continental
stations after dark.

The throttle-controlled reaction
circuit under consideration happens
to lend itself especially well to use
in combination with an H.F. ampli-
fying stage. It is possible to use
it as a simple tuned-anode inter-
valve coupling, but, to avoid the
various minor difficulties inherent
in this system of transferring energy
from valve to valve, it is to be
recommended that the claims of
the alternative °‘parallel-feed’’ or
‘““tuned-grid’”’ method should be
considered. It is certainly much
less likely to give rise to trouble,
particularly when the anodes are
fed from a main supply.

A diagram showing an inter-
valve coupling of this latter kind is
given in Fig. 1. For the benefit
of those who are unfamiliar with
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Fig. 1.—Parallel-feed H.F. amplifier with screen grid valve. The throttle-controlled
Hartley circuit provides good reaction control and simple waveband switching.

e

throttle-controlled circuits it should
be said that the medium-wave
tuned-grid inductance L (a), L (b)
consists of a single coil, of which
the winding is broken at its centre
point. In this ““break’’ is inserted
the long-wave loading coil L,, with
its centre point. connected to the
earth line. A switch, which must
be of the “three-point’’ type now
produced by several manufacturers,
is arranged to short-circuit the long-
wave coil when it is not required.

Oscillations- fed back from the
anode wia the feed condenser F.C.
are passed back to ‘ earth”’ through
one half of the tuned coil, which
thus acts as a reaction winding. The
actual propottion of energy thus fed
back to the grid depends on the
relative capacities of F.C. and of
the reaction control condenser R.C.
If the latter is large it will offer a
path of low reactance and will de-
flect energy from the reaction cir-
cuit; thus it will be seen that this
control condenser does not operate
in' the normal manner, and that re-
action effects. are increased as its
capacity is reduced.

Now for a few practical details.
The ““split”’ coil L (a), L (b) may
have 60 to 70 turns of No. 24 D.C.C.
(depending on the capacity of the
tuning condenser C,) as a continuous
winding except for a break of about
lin. at the centre, where the ends
are taken out for external connec-

tion. Ready-made coils of the
“Dimic’’ type are equally ‘suit-
able. For a loading inductance,

L,, an ordinary commercial -centre-
tapped coil (about No. 200) will do.

If a fixed condenser is used for
reaction feed (F.C.) its capacity
should not exceed o.0coo5 mfd. For
this purpose it is very convenient
to substitute a semi-variable con-
denser with a maximum capacity of
0.0001 mfd. The reaction condenser
shotild be of 0.0005 mfd., but, with

B 8
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variable feed, a maximum of
0.0003 mfd. is enough.

The blocking condenser C may

be of the usual value in a- circuit:

of this kind (0.0002 to 0.0005 mfd:).
C. is the normal detector grid con-
censer.

The wusefulness of ‘‘centre-
loaded’’ circuits is not confined ex-

Fig. 2.—A tuned ¢grid circujt, without

reaction. By adopting mid-point loading,

a centre-point connection is retained on

both wavebands without complication of
switching.

clusively to sets in which reaction
plays an important part. It is now
generally admitted that ‘‘parallel-
teed” H.F. couplings offer no ad-
vantages over transformegs beyond
allowing of a simpler form of wave-
band switching; this simplicity is
apt to disappear if the coils -are
‘“good ’’ enough—and sometimes if
metallic screening is bad enough—to
make it necessary to ‘“tap down”’
the anode-feed connection for long-
wave reception. In order that the
feed connection may be transferred
to an appropriate point on the long-
wave coil it may be essential, when
using the conventional circuit, to
provide a double-pole change-over
switch. Here the principle of in-
serting the loading coil at the mid-
point of the medium-wave in-
ductance comes to our help, as it
allows us to use a very simple switch
for wave-changing in all cases
where a . centre-tapped connection
happens to be suitable for the two
wavebands:

BRJ
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H.T. REGULATION.

Although modern ~valves when
used in modern circuits are not pai-
ticularly exacting in the matter of
anode voltage—always provided
they get enough—it is a matter of
some importance that the pressures
applied to H.F. screening grids and
to detectors (particularly of the
anode-bend type) should be both
well maintained and of approxi-
mately the right value. It 1s for
this reason that we find a tendency,
in designing mains-fed sets, to use
a potentiometer for controlling
these voltages, rather than a series-
absorbing resistance.

Continuously variable potentio-
meters are to be advocated for con-
trolling screening grid wvoltage,
where fairly high  accuracy is
needed ; this is partly because it is
surprisingly difficult accurately to
estimate the values of resistances for
a fixed potentiometer unless one has
access to several measuring instru-
ments. These two types of potential
dividers are shown respectively in
Fig. 3 (a) and (), from which it
will be seen that the resistance ele-
ment is joined directly across the
main terminals of the eliminator.

The first task is to decide upon
the total resistance required. As a
rough-and-ready rule, it may be
said that the potentiometer should
consume at least four times as much
current as the circuit fed from it;
an average value for a screening
grid is about 0.5 milliamp.
(0.00075 amp.), so the resistance
should pass 3 milliamps. (0.003
amp.). By dividing the voltage
to be applied across the potentio-
meter by this current we can arrive
at a suitable resistance value for it
(in .ohms).  Taking these figures,
and assuming an eliminator output
voltage of 150, we get 150+0.003,
giving 50,000 ohms as the total. re-
sistance. This “is a value that is
commercially available, and, in
practice, it will be found suitable
in the great majority of cases.

Still . referring to the variable
pqtentiometer (diagram 3 (a)), it
will hardly be necessary to point out
that the voltage fed to the external
circuit through the sliding contact B
will decrease progressively from the
full pressure delivered by the

eliminator to zero as this contact-

is moved from A towards C.
ol
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I'ixed potentiometers, made up ot
two resistances connected in series
(see diagram 3 (b)) are generally
rather cheaper, and are adequate
where exact regulation is unim-
portant.  The combined resistance
of the elements R and R, are de-
termined in exactly the same way
as in the case of the wvariable
potentiometer, but the voltage fed
to the external circuit will depend
on the relationshi@ between the two
resistors. If no current were con-
sumed it would be a simple matter
to estimate the relative resistance
values, as the voltage at the junc-
tion point would be determined by
simple proportion; with 150 volts
applied, as Dbefore, across the
potentiometer, and with resistors of
25,000 ohms each, a pressure of 45
volts would exist. In practicé, how-
ever, some current is always flowing
through the feed circuit, and so an
adjustment must be made by sub-
tracting the voltage absorbed in re-
sistance R. In the case under
consideration we have assumed that
consumption will amount to 0.75
milliamp. (0:00075 amp.), and the

e,

R <§R
]
FEED/ A
JEED B
R, Bse
Iy >
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® (o) ()

POTENTIOMETER

Fig. 3.—Potentiometers for anode curreut
feed: continuously variable, fixed and
semi-variable. types are shown.

lost voltage is determined by multi-
plying this current by the value of
the resistance, which is 25,000 ohms.
This gives us 18.%5 volts,” which
must be subtracted from the input
voltage of 150 before the arrange-
ment can be considered as a simple
potential divider,

Where it is desired to avoid
the possibility of applying full
eliminator voltage, or where it is
not convenient to use a variable
potentiometer of the full resistance
needed, a fixed voltage-limiting
resistance may be connected in
series, as shown at R in Fig. 3 (c).
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ne Pick—ups Jested

Notes‘on Record Wear
and
Constructional Details.

HE freélzency characteristic of an elecirical gramophone pick-up ‘is of first importance in judging its merits. From a long

series of laboralory fests these characlerisiics have been' prepared in respect of the besi-known pick-ups and forms a
reliable guide to the choice of a suitable iype.
It will be observed thal the characteristics possess marked irregularities, and in judging the seriousness of the peaks it is poinfed
out that a variation in sound infensity of 25 per cent. is only just apprecialed by the average lisicner. Owing fo the limitations
in reproducing the bass brought aboul by the pitch of the groove on the gramophone record, a rising characteristic below 250 cycles
is desirable. Reference is made in fthese tests fo the weight of the pick-up and its ability to follow the groove at the lower
frequencies, which reveals in ma:.ty cases the best operating condifions bearing in mind the need to avoid excessive record wear.
Constructional defails of ‘the magnetic system and the method of damping show the present-day fendencies in pick-up design.

(Continued from page 328 of last week’s issue.) ]
GRAWOR. 3 HARLIE.

The tone arm of this model incorporates T The movement is of the differential
a volume-control potentiometer, which 0-8f— GRAWOR | 111 armature type, and an interesting feature
was set at maximum for the purpose of \ is the arrangement of the pole-piece lami-
taking the characteristic. It will be ¥ o6 T nations in echelon. The characteristic is
observed that the pick-up shows reluct- s 1 above the average, and the resonance at
ance to follow the standard frequency che [="mi] e 2,900 cycles is not sufficiently marked to
records below 200 cycles, but the ratio of » 04 NAHA ] cause sericus trouble.
the mass of the pick-up to the flexibility 5 =iy A spring tensioning device is provided
of the reed is such that no-extra pressure Soo|— [~ ts vary the needle pressure, but with this
is required to produce the maximum out- slackened right off to give the greatest
put until the movement actually starts to . Haf A -pressure available extra weight was still

[~ [=] [=yE=Y=]=T=] o o Qo000
o O O 0O002 T 9 O O90Q9
. S @ewen®2 2 3 3388
FREQUENCY
24 _ HARLIE
Tested with H.M.V. half tone needle.
20K~
tites the removal of needles, and the @ \w
general finish is excellent. 218
Price, with tone arm and volume control, | i
45s. fg I2 MY
Henry Joseph, 11, Red Lion Square, |2 ,g N ]
London, W.C.i. WAl
04 sasa L/l
Grawor. 2 S 8 $BEER8E S S §§§§§
FREQUENCY

chatter. Of course, in playing ordinary
records, it is probable that no chattering
would be observed, as the standard fre-
quency records employ a much greater
pitch of groove. Apart from a group of
resonances between 2,500 and 3,500 cycles,
the characteristic is good, and these latter
resonances would be only just perceptible
to the ear. The output.is measurable up
to 7,000 cycles.

A differential magnet system is em-
ployed; and the reed armature is clamped
to a lug formed on the moulded carcase
of the uhit. A swivel mounting facili-

Harlie.

Tested with H.M.V. half tone needle.

required to obtain accurate readings below
325 cycles. Record wear is not excessive,
and no difficulty is experienced in follow-
ing standard records down to 100 cycles.
A volumeé control is incorporated in the
tone-arm pivot, and this was set at maxi-
mum while taking the characteristic.
Price, with tone arm and volume control,
37s.

Harlie Bros.,. Balham Road; Lower
Edmonton, London, N.9.

B 10
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Gramophone Pick-ups Tested.—
HEGRA.

Thig pick-up can be placed in the best
half-dozen from the point of view of the
frequency characteristic, which shows an
upward tendency at the correct point .in

Hegra.

the lower register, and maintains a con-
stant average level up to 3,000 cycles.
Above this frequency the output decreases,
but not sufficiently rapidly to deprive the
upper register of its proper significance:
The weight is somewhat low in relation
to the stifiness of the movement. and

o‘:_ —' li HEG‘RA Ii {—”l ,!—
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Tested with H.M.V. half tone needle.

extra pressure was required to obtain
suitable readings below 425 cycles. The
record wear is, however, satisfactory, and
readings were obtained down to 130
cycles. Price, 35s.
Geo. Becker, Ltd., 39, Grafton Street,
Tottenham Cowrt Road, London, 1V .1.

000O0

HELICS (GRASSMAN).

An interesting feature of this compo-
nent is the provision of a mica inspection
window, through which it is possible to
see that the armature is properly centred
and that the air-gap is free from dust
particles.  The tone arm which carries
the volume control and pedestal is rather
too short for satisfactory needle track
alignment.

A good output of the order of 0.6
R.M.S. is obtained, and the characteristic
rises steadily below 1,000 cycles.  Al-
though numerous irregularities were ob-

B IL
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Helios.

served, none of these is important apart
from the one at 2,560 cycles. Above this
frequency the output falls steadily to a
cut-off point at 5000 cycles.

The needle pressure in relation to the
stiffness of the armature movement is
satisfactory, and no extra pressure was
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Tested with H.M.V. half tone needle.

needed to obtain accurate readings at any

point on the curve.. ,

Price, with tone arm and volume control,

42s.

Rotor #lectic, Limited, 2-3, Upper
Rathbone Place, London, W.1.

0ococo

IGRANIC SUPER PHONOVOX,
This latest product of Igranic-

Pacent is completely redesigned both

4

Igranic Super Phonovox.
> %
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as regards the mechanical arrange-
ment of the pick-up mechanism and also
the tone-arm mounting.

The tone arm is of chanmel section and
is provided with a balance weight, while
the pick-up itself is hinged to facilitate
the fitting of needles. It should be noted
that the pick-up is exactly in line with
the tone arm, so that the tracking errors
are greater than they might be.
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Tested with H.M.V. half tone needle.

In the new model the mass of the
armature has been considerably reduced,
and a novel centring device in the form
of a thin paxolin ‘‘spider” is employed.
Adjustable damping 1s provided by rub-
ber blocks at each side of the upper ex-
tremity of the reed.

In spite of the reduction in the mass
of the armature, however, the principal
resonance is rather low. It would be pos-
sible to raise the frequency of resonance
by increasing the pressure of the damp-
ing pads and so increasing the restoring
force, but this would rvesult in increased
record wear. Already there is a ten-
dency to jump the groove on the standard
records at 250 cycles, though in fairness
it is only right to state that this effect is
not noticeable on ordinary records in
which- the amplitude is considerably less.

Price, with tone arm, 42s.

The Igranic Electric Co., ILtd., 149,
Queen Victoria Street, London, E.C.4.

Lissen.

LISSEN,

The principal interest attaching to this
pick-up is that it is one of the few
representatives of the - needle-armature
type. A four-pole magnet system is pro-
vided ; the needle is embedded in rubber
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between the pole-pieces, and itself
carries the magnetic flux and performs
the function of the armature.. A small

Wireless
Warldl

Year. A tubular iron armature was intro-
duced to reduce weight, and is mounted
between a 4-pole magnet system. The
pick-up, ‘although light in" weight, will
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Tested with Columbia Spearpoint needle,

metal bush is inserted in the rubber tube
at the lower end to prevent wear through
repeated insertion and withdrawal of
needles, A

As mizht be expected, the pick-up is
very light on records, and no difficulty
was experienced in obtaining readings
down to 70 cycles on standard records
without any additional needle pressure
being required. The curve is character-
ised by numerous minor irregularies, and
a general raising of the output between
1,500 and 3,000 cycles. As might be ex-
pected in view of the small inertia of the
needle armature;, the high-frequency re-
sponse is good. ' It is also interesting to
note that the voltage output, in spite of
the small dimensions of the armature, is
comparatively high, being of the order of
0.5 volt.

Spearpoint - needles are recommended,
and these may be turned at various angles
to provide variations in the general level
of the output. Price 30s.

Lissen, Limited, Lissenium Works,
Worple Road, Isleworth, Middlesez.

Loewe.

LOEWE.
Little, if any, alteration has been made
to the design of this pick-up since last

follow the standard records down to 130
cycles without extra pressure, and an
average output of the order of 0.3 volt
R.M.S. is obtained up to 2,500 cycles.
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Tested with H.M.V. half tone needle.

The high frequency cut-off takes place
virtually at 3,000 cycles, though there is
a measurable output up to 6,000 cycles.

Price 18s. 6d.

The Loewe Radio Co., Ltd., 4, Foun-
tayne Road, T'ottenham, London, N.15.
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Testﬂedﬂ with H.M.V. half tone needle. !
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: MAGNUM,

This unit bas been entirely redesigned
since last year, and is now perfectly satis-
factory from the point of view of record
wear., A very good characteristic was
obtained, with a satisfactory increase in
the bass, and a resonance at 3,400 cycles,
which will have the effect of giving bril-
liance to the upper register without
causing objectionable resonances (3,400
cycles-is equivalent to the top note of the
piatio). Taking the performance as a

Magnum.

whole this pick-up may be placed among
the best half-dozen. Price 35s.

Burne-Jones and Co., Ltd., 288-296,
Borough High Street, London, S.E.1.

G000

MARCONIPHONE.

The characteristic of this component
may well serve as a model to designers of
gramophone pick-ups.  Over the middle
band of frequencies from 250 to 2,500
cycles a constant output of approximately

Marconiphone.

1.5 volts is maintained. Below 250 cycles
there is a gradual rise to 70 cycles, and
then a more rapid increase of output to
&0 cycles, which adequately compensates
for the restriction in amplitude of the
lowest frequencies recorded. In the upper
register a resonance occurs in the region
of 3,500 to 6,000 cycles, depending on the
needle used. As this resonance is outside

B 12
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Gramophone Pick-ups Tested.—

the range of fundamental frequencies used
in musie, it serves the useful purpose of
giving a rising characteristic in the upper
register, which compensates for deficien-
cles in the amplifier system.

Throughout the tests no trace of record
wear could be detected, and no tendency to
Jump the groove was observed until a fre.
quency of 25 cycles was reacked. The
weight of the pick-up, and consequently
the needle pressure, is above the average,
and in our opinion this is a desirable fex.
ture. Failure to follow the record at low
frequencies is in most cases duc to too light
a needle pressure. A further advantage
of a massive pick-up is that tone arm reso.
nances are considerably rediuced. In the
Marconiphone instrument no trace of tone-
arm vibration could be detected.

The armature is of exceedingly small
dimensions, and whilst being adequately
damped is capable of developing large

Meclfrope.

The pick-up is fairly massive, but extra
pressure was required to produce accurate
readings below 325 cycles. Actually read-
ings were taken down to 150 cycles,
though some of these are not shown on the

amplitudes.  As will be seen from the - curve. The output of 150 cycles was 1,84
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Tested with H.M.V.

diagram, the magnet system is unconven-
tional, three pole-pieces Leing employed —
one at the top of the reed and the remain-
ng two at the sides. The tone arm is
provided with a detachable counter-.
balance, and is set at the correct angle for
accurate needle track alignment., ~An in-
teresting feature is the provision- of a
third terminal for earthing the metal parts
of the tone arm.
Price; with tone arm, 63s.
The Marconiphone Co., Ltd., 210-212,
Tottenham Court Road, London, W 1.

0 00O

MELTROPE.

This comparatively new instrument is
characterised by an extraordinarily good
output in the bass.: It will be seen that
from 350 cycles downwards the increase
in the output is very rapid, and -this
quality should ‘prove useful in correcting
for. amplifiers or loud speakers which are
deficient in the lower register. Above 350
cycles the output falls steadily until 6,800
cycles is reached, at which point the volts
de=cloped could not be measured with
accuracy. It will be observed that the
entire characteristic is free from scrioos
resonances,

loud tungstyle needie.

volts R.M.S. The record wear is satis-
factorily small, and the pick-up is specially
recommended where good output in the
lower Tegister is required,

Frice, with tone arm, 50s.

Amplifiers, Ltd., Billet Road, Waltham-
stow,” London, E.
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Testod With H.M.V. hall tene needle,
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PHILIPS.
_ In view of the fact that no attempt has
been made to achieve accurate needle track
alignment, it is rather surprising that the
length of the tone arm in this model should
be only 7 inches. This has the effect of
considerably increasing tracking errors.
An 8-pole differential magnet system is
employed, and, in spite of the small
dimensions of the permarent magnets, a
conziderable output is obtained. The out-
put is characterised by a very distinct
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2-8|

b
IS

b5
=]

-
o

S

FREQUENCY

Tested with H.M.V. half tone -necdle.

cub-off, starting at 2,000 and finishing at
about 3,000 cycles, In spite of the fact
that the mass of the pick-up is above the
average, in order to obtain an accurate
reading, the needle pressure had to be in-
creased below 425 cycles, and no further
readings could be taken below 250 cycles.

Philips.

The outfit is completed by a volume con-
trol and all necessary leads and plugs, the
whole being presented in a tasteful velvet-
lined cabinet. Price 90s.

Philips Lamps, Ltd., Philips House,
145, Charing Cross Road, London, I.C.2,

0000

R.G.D.

This pick-up has already been reviewed
in the pages of this journal (January
20th, 1930). .While the output at low
frequencies is somewhat below the avor-
age, the characteristic curve is level from
250 to 1,000 cycles, after which there ds
an increased output between 1,500 and
4,500 cycles.  Brilliance in the upper

B I4

I

o




T ————

APRIL 2nd, 1930.

Gramophone Pick-ups Tested.—

RS o s iy

R.G.D.

register is therefore the outstanding
feature of the performance, and the
pick-up should prove useful in correcting
for over-emphasis of the bass where fhis
occurs either in the amplifier or the loud
speaker.  Record wear is satisfactory,
and the general design of the tone arm
is neat and of small overall height.
Price, with tone arm, 60s.

The Radio Gramophoie Development
Co., 7, St. Peter’s Place, Broad Street,
Birmingham.

Test reports on the following
gramophone pick-ups ‘appeared in
last week’s issue :— Y
Bear, Blue Spot, Bowyer-Lowe,
B.T.H. (Ediswan), Burndept,
Brown No. 2, Brown No. 3,
Celestion, Detex,’ Edison Bell,
Efesca, Electramonic, Electravox
(Amplion), Elka, Graham

Farish.
2'5
R.G.D.
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Tested with H.M.V. half tone needle.

Truvox.

TRUVOX.

The unit comprises a four-pole differ-
entidl movement with double perinanent
magnets. The 'movement is fairly heavily
damped, ‘and the lower limit for follow-
ing the standard frequency records' is
150 cycles.. For accurate readings, extra
needle pressure is required below 375
cyclés, .

An interesting feature is the provision
of an adjustable angle between the pick-
up and the tone arm, for obtaining cor-
rect track alignment. = The tone-arm
pivot takes the form of a gimbal univer-
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Testad with H.M.V. half tone needle.

sal, joint, which provides movement in
all directions. .
Price, with tone arm, 42s. 6d.
Universal Gramophone and Rudio Co.,
Ltd., Ryland Road, Kentish Town, Lon-
don, N.W.5 :

Varley,

VARLEY,
Although the vibrating mass of - the
drmature and “its- associated mountings

VARLEY
14 y
1-2f—= {14 ]
10
e a’
b
2 ogl—=tH as as
: J‘
06
a A
o
> '—_1_ L l
04— | SEE
T Xz
S At
02 L H
- T‘JI SRIRENR
0,
[=] O C.O000 O Q =l e =laTaY=]
S 8 §588%8%F B gggsss
- ™~ M T OON~D
FREQUENCY
LEy L

Tested with H.M.V. half tone needle.

Wireless
World

1s comparatively high, the damping is
well distributed, and permits consider-
able freedom of movement. As a result
the record wear is negligible, and the
pick-up follows the standard frequency
records with ease down to. 100 cycles.
With ordinary records, of course, in
which the amplitude at. low frequencies
is considerably less, this pick-up should
have no difficulty in reproducing notes
down to 50 cycles, and the trend of the
curve shows that adequate correction will
ba obtained for the restriction in
amplitude - which normally ‘takes place
helow 250 .cycles onthe- ordinary. record.
The D.C. resistance of the windings is
2,000 ohms, and the inductance at 1,000
cycles is approximately 1 henry,
Price 37s. 6d.
Varley (Olive Pell Control, Ltd.),
Kingsway House, 103, Kingsway, Lon-
don, W.C.2. °
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Tested with H.M.V. half tone needle.

VARSITY ‘“SWEETONE.”

This is a well-finished component,
swhich is being marketed at an attrac.
tively low price. It gives an adequate
output up to 2,750 cycles, and there are
two resonances in the  characteristic at
800 and- 2,400 cycles respectively.

Varsity ‘¢ Sweetone.*

Evidence ‘of ‘a tendency to jump the
groove below 200 cycles was observed,
and “extra pressure was required to
produce accurate teadings ~below 325
cycles.

A four-pole magnet system is employed,
and the reed is unusually massive, hav-
ing regard. to the light weight of the
pick-up as a whole. Damping is pro-
vided by a rubber bush where the needle

L
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holder passes through the metal case of
of the unit.
Price, 10s. 6d.
M. A. Frost, 54, Clerkenwell Eoad,
London, E.C.1.

0000

WEBSTER.

The design. of this pick-up has not
been altered appreciably since it was
reviewed last year in the pages of this
journal. The model tested was provided
with a volume control in the tone-arm
support, which was set at maximum
while taking the characteristic.  Tung-
style needles are recommended, and with

Webster.

these an average output of 1 volt R.M.S,
may be expected. The characteristic
rises steeply from 500 cycles downwards,
and a. noticeable resonance was recorded
in the vicinity of 3,000 cycles. Neverthe-
less, a measurable output is ‘obtained
up to 8,000 cycles.

The solid tone arm ensures an adequate
needle pressure, and, as might be ex-
pected under these. conditions, the pick-
up followed the groove extraordinarily
well, ‘and showed very little sign of
record wear. No additional pressure
was required to obtain the correct read-
ing at any point on the curve.

Price, with tone arm and volume control,
T7s. 6d.

T'he Rothermel Corporation, Ltd., 24,
Maddox Street, London, W.1.
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Tested with H'M.V. loud tungstyle needle.
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THE TRUTH ABOUT THE
EXPERIMENT.

“The Senator merely pressed a key-on
his yacht and a small current went into
the ether, where it grew stronger and
stronger until when it reached Sydney it
was capable of switching on the lights of
the Exhibition.”—Daily Mirror.

Many problems should be solved by
this newly discovered relationship between
distance and signal strength.

0000

HIGH POWER FROM THE RIVIERA.

‘““Radio Céte-d’Azar,” the well-known
broadcasting station at Nice, will shortly
launch out on a new career with a mini-
mum power of 25 kW., probably increas-
ing to 50 kW.

Q00O
EOR THE FAIR SEX.

The female penitentiary at Barcelona
has been equipped with a central radio
receiver, together with a loud speaker for
each group of cells.

o000O
HUNGARIAN POLICE WIRELESS.

A wireless network is being planned for
the Hungarian Police Department, with a
central transmitter at Budapest and 120
receivers installed at various local
stations. -

0000
MAINS SETS CAUSE A SLUMP. )

The sudden popularity of mains-operated
receivers in Germany is reported to have
produced a slump in the ordinary battery
models, prices of which have been reduced
by 30 per cent.

[cR NN}

GERMAN WIRELESS FOR CHINA.

The German Telefunken Company has
secured a contract for the erection at
Nanking of one of the most powerful wire-
less stations in the world. Chinese en-
gineers are to proceed to Germany to
study modern radio methods.

Q00O

DEMONSTRATING RADIO-
GRAMOPHONES.

The latest in radio-gramophones are in-
cluded in the H.M.V. Hall of Music at
the Ideal Home Exhibition, Olympia,
London. - Frequent demonstrations are
given.

o000
BRIGHTENING THE TALKS.

The * radio barber ’* has made his ap-
pearance at the Lyons broadcasting
station, his function being to *‘ shave”
local celebrities at the microphone, During
the process the barber and his victim dis-
cuss local news and goisip.

000

FADING FREAKS IN A COAL MINE.

Coal miniag to music is the prospect
suggested by interesting tests carried out
in the Camerton Pit, Somersetshire, on
March 18th with a Burndept portable
receivel. The set, which incorporates a
screen grid valve, detector and two stages
of L.F., picked up 5XX while on the sur-
face, but ceased to function immediately
the cage began to descend. At the
bottom of the shaft, some 1,000 feet below
the surface, 5XX was again tuned in at
about half normal strength, though full
strength was secured by a slight adjust-
ment to the H.F. condenser. ILondon
Regional came in strongly, both with the
frame aerial in the set and with an exter-
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Ev;l—ts of the Week
in Brief Review.

nal aerial, but was more stable with the
former. A curious fading effect was ob-
served, TLondon Regional ¢ disappear-
ing *’ completely at intervals of 15 seconds.
On the other hand, no trace of fading was
observed on the transmission of Radio
Toulouse, which was received at very
good strength.
000CcoOo

B.B.C. BOAT RACE TRANSMITTER.

The transmitter which the B.B.C. will
use in describing the Boat Raee has been
designed . as a- quality instrument, and
range is sacrificed in consequence, the °
effective range being of the order of five
miles. The transmitter is housed in two
separate cases, one of which contains the
drive and power magnifier and the other
the modulator and sub-control. It normally
works on a low wavelength, and for this

363

wavelength the aerial cireuit is tuned with
a variometer. The rest of the circuit
follows more or less.standard practice. The
H.T. is supplied by a generator, battery
driven, which gives an output of from
1-1,200 volts. This part of the equipment
is in duplicate, and the two machines,
together with the necessary regulating re-
sistances and change-over switches, form a
complete unit. On some occasions one
machine supplies the plate voltage to the
drive .and magnifier and the other the
plate voltage to the modulator, and for
this reason each of these components has
its own smoothing circuit. The input to
the modulator panel comes from a speech
amiplifier fed by the usgal Reisz micro-
phone.

One of the most important features of
the transmitter is the earthing arrange-
ment, and many experiments have been
carried out to secure the best possible
system consistent with steady tuning of
the aerial circuit.

The aerial is limited, both as regards
size and effective height, the latter being
a 12ft. maximum on account of bridges.

The checking of the transmitter during
the race will ‘be carried out with a small
local receiver, which has a rectified cur-
rent meter -to indicate maximum signal
strength without distortion.

o000
TOO GOOD TO MISS.

An unforeséen possibility in regard to
train wireless is suggested by a cartoon
in a French contemporary. A passenger
wearing headphones is seen proffering his
ticket to an inspector. ‘‘But, Sir,” says
the inspector, *‘ you have passed your sta-
tion.”” ‘“Never mind,” retorts the pas-
senger. ‘‘Give me a supplementary
ticket to the terminus; this-programme is
too good to miss.”

WIRELESS ON THE *“EUROPA."” A general view of the wireless cabin on the fastest

Atlantic liner. Three transmitters, for long, medium and short waves, are installed,

together with a direction finder and three recelvers cpvering the entire band of usefui
., wavelengths. Four motor lifeboats also carry transmitters and receivers.
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By S. O. PEARSON, B.Sc;, AM.LE.E.
(Continued from page 309 of the issue daled March 191k, 1930.)

T now remains to summarise the conclusions
reached, in the two preceding instalments of this
series, with regard to the mutual effects on each

other of the untuned aerial - circuit - and the tuned
secondary circuit of the so-called aperiodic aerial system
of tuning, where the aerial circuit is inductively.coupled
to the secondary coil, and then, to consider how the
selectivity, signal strength and tuning are affected when
the degree of coupling between the aerial and second-
ary coils is varied. The general circuit arrangement
is repeated here in Fig. 1.

In the first instance it was found that-the tuned
secondary circuit produced a large apparent increase
in the resistance of the primary. circuit, being given
by equation (2) of Part XXIV. But

On the other hand, the resistance of the secondary
does not appear to be actually changed because, for
oscillations of constant amplitude, the current is still
given by dividing' the E.M.F.. induced into the coil L,
by the actual effective resistance R,. Nevertheless, any
decrease in the amplitude of the oscillations will involve
the transfer back to the primary circuit of some of the
stored oscillating energy in the secondary; and so as
regards damping there is actually ‘an increase in the
equivalent resistance. - Now, ‘when telephony -is being
received the amplitude of the high-frequency oscillations
s varying continually according to the low-frequency
modulation, and hence the apparent increase of
secondary resistance will show its effect as an increase
of damping. or decrease of selectivity.

When an unmodulated ‘' carrier”’

there is no change in the reactance of
the primary- circuit when the secondary
is tuned to resonance.

It was then shown that both the re-
sistance and the inductive reactance of
the secondary circuit are affected by the
untuned primary circuit.  First, the re-
sistance is apparently increased by a
relatively’ small percentage. compared
with that in the primary circuit, the

wave is being received there is a steady
flow of energy from the aerial circuit to
the secondary, just sufficient to com-
pensate for the losses in the secondary
circuit due to the actual effective resist-
ance R,; but when the wave is modu-
lated there is a transfer of energy back-
wards and forwards betiveen the primary

value of the.apparent increase depend-
ing. on the impedance and actual effec-
tive resistance of the aerial circuit

and secondary circuits, over and above
that already mentioned, caused by the
fluctuations of stored -emergy in the
magnetic and electrostatic fields of the

according to equation (3) of Part XXIV.
Secondly, the effective reactance of the
secondary coil is changed by an amount
depending on the aerial circuit imped-
ance and on the resultant reactance in
the aerial circuit, the extent of the
change being given by equation (5) of
the previous part. It will be remem-
bered that a preponderance of conden-
sive reactance in the aerial circuit results in an increase
of inductive reactance in the secondary coil, and vice
versa. ‘

The change of reactance in the secondary circuit ap-
pears to be more real than apparent, because to maintain
resonance the setting of the tuning condenser has to
be changed as the coupling between the coils is varied.
Actually, the condenser tunes.the combination of
secondary coil and inductively coupled aeridl ‘to
resonance.

microhenrys.

.
%

Fig. 1.—Tuned circuit coupled
to untuned aerial.
cal values are; Ry — 40 ohms ;
R, = 15 ohms at 300 metres and
10 ohms ‘at 500 metres; Li=
20 microhenrys;
The aerial in-
ductance is 10 microhenrys and
its capacity 0.0002 mfd.
mutual inductance M is variable.

secondary circuit, and it is in terms of
this transient energy only-that an in-
crcase of. secondary ' circuit resistance
becomes apparent. These facts lead to
the.important conclusion that for deter-
mining the voltage magnification in the
circuit only the actual secondary resist-
ance R, must be taken into account,
whereas in computing the selectivity
the apparent increase of resistance must also be included.

The numeri-

L, = 200

‘The

Power Factor of Aerial Circuit.

It must be remembered that even in the case of the
unmodulated carrier the effect of the secondary resist-
ance on the primary circuit has been taken into account
when calculating the value of the aerial current I,.
Although the secondary circuit has the effect of reducing
the aerial current, this does not mean that the power
picked up by the aerial is decreased, because increase

B 18
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of resistance in that circuit results in a higher power
factor. It can be shown that in any circuit where the
reactance is fixed and the resistance variable the power
for a given applied voltage is greatest when the resist-
ance is made equal to the reactance. In the original
example given, the effective resistance of the aerial
circuit alone was 40 ohms and-its impedance 608 ohms,

the power factor being therefore §'=£g=°-°66 only.
With the tuned circuit coupled to the acrial coil the

80 1 l
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Fig. 2.—Curves showing how the currents in primary and
secondary’ circuits depend on the mutual inductance between the

coils. Maximum secondary current occurs when 2:fM=+Z;Rs.

apparent resistance was 1,690 ohms and the apparent
impedance 1,795 ohms under the stated conditions of
coupling. This gives. a power factor of 0.94, so that
although the current was found to have been reduced
nearly three times, the power factor was increased over
fourteen times, resulting in nearly five times the power !

Effect of Coupling on the Signal Strength:

There is apparently a prevalent belief that the signal
strength will be greatest when the coupling between
the aerial and secondary coils is tightened to the maxi-
mum extent possible; but this is not the case. For a
given ratio of primary to secondary inductance there
is one particular value of the mutual inductance M .for
which the current in ‘the secondary tuned circuit will
be a maximum at any one wavelength, and, assuming
Constant secondary effective inductance, the voltage
developed across the secondary coil is proportional to
this current. Thus the signal strength will be greatest
for that mutual inductance which makes the power in
the secondary circuit a maximum.

The secondary current is given by I._,:XI'{"I‘, where

Xy =2afM ohms. It is therefore not only. proportional
to the mutual inductance, but to the primary curpent
also. Now it was shown that in effect the primary
resistance, and hence the impedance, is greatly in-
creased by the presence of the tuned circuit, and there-
fore as the coupling is tightened the primary current
is reduced. It follows then that as the mutual induct-
ance between the coils. is increased by bringing them
B I9

Wireless
World

305

tloser together the factor X,, is an increasing one and I,
is a decreasing one, and so I, will have a small value
at each end of the range and reach a maximum at
some intermediate point.

The values of the primary and secondary currents
have been calculated for the circuit of Fig. 1 by the
methods already explained, for various values of mutual
inductance between the coils, ranging from zero to 60
microhenrys. The circuit constants are given in the in-
scription under Fig. 1, and the signal voltage picked up
by the aerial was taken as 10 millivolts at a frequency
of 1,000 kc. per second (wavelength=300 metres).
The maximum mutual inductance which it is possible
to obtain theoretically is that which gives a coefficient
of coupling of 100 per cent. between the coils, and this
occurs when M= /L ,L,, which in this case is M=
63.25 microhenrys.

The calculated current values have been plotted as
graphs and are shown by the full-line curves of Fig. 2,
from which it will be seen that the aerial current starts
from a maximum value of 16.5 microamps. and falls
to about T microamp. as the mutua! inductance is in-
creased from zero to 60 microhenrys. The secondary
carrent, on the other hand, rises rapidly from zero and
reaches a maximum value when the mutual inductance
is about 15 microhenrys. The broken-line curve gives
the values of secondary current when the wavelength
is 500 metres and the secondary resistance is 10 ohms
(as the frequency is lowered the H.F. resistance of a
coil diminishes, and 10 ohms was chosen as a probable
value for a coil having 15 ohms at 300 metres). It
will be noted that a tighter coupling is required for
maximum current at the higher wavelength, namely,
about 29 microhenrys.

In determining the secondary current it was assumed
that the tuning condenser had teen adjusted to give
resonance after each adjustment of the coupling, this
being necessary because the effective reactance of the
secondary coil changes as the coupling is varied. The
apparent change of inductive reactance at 300 metres
for various values of M is shown by the upper curve
of Fig. 3, the apparent increase being proportional to
the square of the mutual induotance as shown by

N
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Fig. 3.—Curve (1) shows the apparent increase of inductive

reactance and curve (2) the apparent increase of resistance in

the secondary circuit for various. values of mutval inductance
when the wavelength is 300 metres.
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equation (5) of the previous part. A curve obeying
this law is called a parabola.

Conditions for Maximum Signal Strength.

Referring again to Fig. 2, it is seen that at 300 metres
the maximum secondary current is nearly three times
as great as that which occurs -with the maximum
coupling. It can be shown that the highest value of
resonant secondary current occurs when the mutual
reactance X, is made equal to the square root of the
product, of the primary impedance and the secondary
resistance, that is when X, =+Z R, ohms. At
1,000 kc. the impedance Z, of the aerial circuit was
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Fig. 4.—Curves showing how the selectivity depends on the
mutual inductance at wavelengihs of 300 metres and 500 metres.

found to be 608 ohms, and R, is given as 15 ohms.
Thus for maximum current in the closed circuit we

have X,,= 4608 x 15=05.5 ohms, and since X,,=
=fM, we get M—~9;—IDO>< 10°=715.2 microhenrys, in
agreement with the curve.

Since for an untuned aerial circuit the resultant re-
actance X, is large compared with the resistance, the
impedance Z, will be almost equal to the reactance,
and very little error will be introduced by using the
reactance instead of the impedance when calculating
the critical value of M required to give maximum
secondary current.

The expression then becomes
v X, R

When the secondary current is greatest the power
inn the secondary circuit will be a maximum. Now the
secondary power is given by I,’R,, or by I*°R,/, where
R;’ is the apparent increase of primary resistance, its

M=

“<Xm

R,
is varied R,’ will change and, as explained before, the
power in a circuit of fixed reactance and variable resist-
ance is greatest when the resistance is made equal to the
reactance. So for mayimum secondary power we must
have R,/=X,, whence ‘\?’n-: X,, or = VXR,

a

value being R,/= ohms ; therefore as the coupling

ohms, which is the same as equation (I) aboxe if we
divide each side by 2zf. This is only apprpximately

APRIL 2nd, 1930.

true because the primary resistance has been heglected.

The actual signal voltige output from the secondaly
circuit is given by the product of effective secondary
inductive reactance and the current. Now, owing to the
fact that the effective coil reactance also varies as the
coupling is changed, it follows that the voltage across
the circuit will not reach the maximum value for quite
he same value of mutual inductance as that required
for maximum current. But since the percentage change
of reactance is quite smdll when the coupling is loose
(it is only just over 1 per cent. when M =15 micro-
henrys) we are justitied in assuming that the maximum
signal strength occurs when the secondary current is
greatest.

Overall Voltage Magnification.

Having found that maximum secondary cuirent at
300 metres occurs when the mutual inductance is 15.2
microhenrys, we can find the maximum overall voltage
magnification possible with this circuit and compare it
with -that obtained when the coupling is tightened to
the greatest extent. The maximum current is 72 micro-
amps. and the effective coil reactance is 2afL, + X,/
From the upper curve of Fig. 3 we find that when M=
15.2 ‘microhenrys the apparent increase of reactance
is X,/=15 ohms. Thus the total effective reactance
Is I,257+15=1I,2%2 ohms, and the voltage across the
1,272 X 72

1,000
voltage picked up by the aerial is 10 millivolts, and so

circuyit is 1,272 I, = =91.5 millivolts. The

the overall magnification under optimum condjtions is

g.15 times at 300 metres.

For a very tight coupling, say, when M =50 micro-
henrys, the secondary current (from Fig. 2) is 31.5
microamps. and the increase of -secondary reactarice
(from Fig. 3) is 162 ohms, giving a total effective
reactance of 1,419 ohms. The voltage output is then
1,419 X 0.03I5=44.7 millivolts, the step-up effect being
thus only 4.47, or about half the optimum value.
These figures emphasise the importance of the degree
of coupling on the signal strength obtained.

Effect of Coupling on Selectivity.

As regards selectivity we know from the outset that
it will be a maximum for the secondary circuit by itself,
that is, when there is no coupling between it and the
aerial, and that the selectivity will become less as the
coupling inductance is increased from zero, because
this results in an apparent increase of secondary
resistance.

As explained on page 23 of January 1st issue, the

A 5 d I IL., N
selectivity number is given by RN t_g which reduces
2=fL, . . .
to - L Hence with the aerial uncoupled the selecti-

5R,

vity , would. be 2227 5 257

15— 16.8. As the coupling between
the coils is tightened the effective reactance and effective
resistance of the secondary coil are both increased, the
apparent change being given by the curves of Fig. 3
for various values of mutual inductance.

It will be instructive to calculate the value of the
B 20
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fﬂzn. In the same way the selectivity num-
5%25.7

selectivity number when the signal strength is greatest,
that is, when M=15.2 microhenrys. From the curves
we find that the increase of reactance is 15 ohms and
the increase of resistance I ohm, giving a total effective
reactance of 1,272 and resistance 16 ohms. The
selectivity number is therefore =L
5x1I6
only 5.3 per cent. less than the maximum that is
attainable. ‘
When the mutual inductance is increased to 50 micro-
henrys the effective reactance becomes 1,419 ohms and
the effective resistance 25.7 ohms, yielding a selectivity

=15.9, which is

bers have been calculated for intermediate values o
M at 300 metres, the results being shown by the full-
line curve of Fig. 4. The broken-line curve shows the
values obtained at 500 metres with the same coils, the
assumption being made as before that R, =15 ohms at
300 metres and 10 ohms at’'500 metres. It will be
noted that at the higher wavelength the selectivity is
very little affected by the degree of coupling between
the coils. This is mainly due to the fact that the ratio
of secondary to primary inductance is high, its value
being T10. (To be continued.)

Licence Secrefs Disclosed.

For the first time in British broadcast-
ing history the Post Office has disclosed
secrets concerning licence figures. . The
B.B.C. has always been anxious to know
how the listening population is distributed
up and down the country, but until last
week it was necessary to rely on guess-
work.

cooo
Low Figures from Scotland.

The Post Office has now supplied Savoy
Hill yith a list showing the number of
licensees in each county. The figures are
startling.

The whole of Scotland contains only
195,000 licensees, as compared with 541,000
in the London Postal District alone. In
the provinces, Lancashire, with 304,000,
is well ahead of its nearest rival, York-
shire, which boasts a quarter of 'a million.

0000

The Truth About Rutland.

Wales contains a fifth of London’s
figure, and Northern Ireland has only
30,000.

Surrey, Middlesex, and Kent are
assisted by London’s overflow, but coun-
ties without a powerful local station, such
as Northumberland, Herefordshire, Nor-
folk, and Suffolk, have failed to produce
a large army of listeners. As might be
expected, Rutland secures the booby prize
with just over a thousand licensees.

0000

Hint to Programme Compilers.

These figures should be valuable to the
B.B.C. in framing programmes for the
National as distinct from the London Re-
gional transmitter.

Lancashire and Yorkshire together con-
tribute as much licence revenue as London,
so people who grumble because the
National programme sometimes includes
concerts from Liverpool and Manchester
do not appreciate g}éeof;ftcts.

Discounting the Pirates.

By the way, the B.B.C. has been cynic-
ally advised not to be guided by the Post
Office figures, dealing as they do with
licences, not listeners. To which the
B.B.C. can reply that the programmes are
not arranged for pirates.

Pirates are requested to communicate
with the G.P.O. to facilitate the prepara-
tion of stakistics.

B 21
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By Our Special Correspondent.

Brookmans Park in,ltaly.

High praise for Lchdon National comes
fron1 a friend in Northern Italy. Using
an H.F. (tuned anode) det. and 1 L.F.
set at Venice, he finds that the 261-metre
station comes in strongly with very little
fading.

cooo
5XX, the Foreigners’ Favourite:

Tributes from Continental listeners
have also been received at Savoy Hill, but
recent correspondence shows that 5XX
remains the foreigners’ darling. Appar-
ently 5XX romps in in France, Holland,
and Germany as Hilversum does here.

FUTURE FEATURES.

National (261 and 1554 metres).
APRIL 8TH.—De Courville’s Hour (6).
APRIL 9TH.—* The Enchanted Island,” an

operetta by Richard H. Walthew.
AprIL 11tR.—* His Past Life,” a play by
Tyrone Guthrie. ,

APRIL 12rH.—Running commentary on
Oxford ». Cambridge Boat Race.
London Regional,

APmIl{. 61’1‘H.—Concel't relayed from Albert

al

APRiL. 8TH.—‘“ Any Rags?’ a Saga of
Syncopation.

APRIL 9TH.—Old Folks' programme.
APRIL 10TH.—* The Apostles '’ (Elgar), re-
layed from Worcester Cathedral.
Midland Regional.

APRIL 7TH.—A Percy Iletcher programme.
APRIL 12rH.—Musical comedy programme.

Cardiff,
APRIL 121H.—‘‘ Labels,”” a * travel ”’ pro-
gramme,
Manchester.

APRIL 7TH.—I'rogramme commemorating
the birth of William Wordsworth.
Glasgow.

ApeiL  12tH.—‘ The Glen is  Mine,” a

comedy by John Brandane.
Belfast.
APBH; 8TH.—** Blackpool.”

e

A Compliment from France.

The French are great admirers of the
long-wave Daventry. A few days ago a
journalist representing one of the leading
Paris newspapers visited Savoy Hill to
study Daventry’s programme methods,
assuming that 5XX is Britain’s principal
station and that its programmes are re-
layed to the smaller stations, such as
Brookmans Park. It is said that a por-
trait of Capt. Eckersley slipped off its
hook.

00GCGO

Percy Pitt’s * Diversion.”
Hurriedly summoned from an undress °
rehearsal a few days ago, Percy Pitt left
the studio.minus collar and tie to discover
a moment later that he was the hero of
a presentation ceremony presided over by
Sir John Reith. The staff’s tribute was
a gift of silver plate in appreciation of
Mr. Pitt’s services as Music Director since
the very early days of broadcasting.
0000
No Alternative.

The alternative programme scheme con-
tinues to Dbewilder. Why was Lord
Hewart’s lecture broadcast from every
B.B.C. station? True, it was described
as a ‘‘ National Lecture,” and thoroughly
deserved a large audience, but the Re-
gional scheme exists to provide alterna-
tives, With all respect for Law, Ethics,
and Legislation, can one imagine that
the speech of the Lord Chief Justice was
intended for light-hearted social gather-
ings? Yet every night England is seeth-
ing with such gatherings. Of course,
there is always the gramophone. .

0000
Ballooning to Sweden.
The Swedish  Programme  which
National listeners are to hear on

April 10th will be an epic in sound. Tt
will convey impressions of one of the most
modern of Eurvopean countries, gathered
on a balloon journey. The pilot is Lance
Sieveking.

0000

New Scottish H.Q.

As I was able to predict last week, the
Scottish B.B.C. staff have found an
Edinburgh home in Queen Street. Cer-
tain structural alterations are necessary
to the building, which was formerly the
Queen’s Hall, but it is expected that the
new headquarters will be ready for
occupation by the end of next month.
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Birth of Radio Telekinetics.
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By D'ORSAY BELL, M.A.

HE great human family, to which so many of
)| my readers belong,' has always had a weakness
for labelling any newly revealed oddity on the part
of Nature as the ““So-and-so Effect,’”’ So-and-so being
the man who first came across it. Wireless telegraphy,
and all its subsidiary arts, simply teems with such
Effects.  The Joule Effect, for instance—one of the
most venerable : christened years before Wireless was
dreamed of, but still hale and hearty. How funny our
valves would look without the Joule Effect: with. their
filaments heated, perhaps, by little methylated spirit
lamps—for the Joule Effect, of course, is that a current
: flowing through a resistance R produces an amount of
heat proportional to 7°R.

A Prehistoric Polar Diagram.

Polar diagrams of aerials are nowadays the most
commonplace things. About the first ever plotted was
obtained by means of a com-
bination of the Joule Effect
and another old dug-out, the
Peltier Effect (by which, inci-
dentally, you can now re-
charge your accumulator if
you are far from mains and
dynamos). In those days Wire-
less research was always like
either a circus or like a Heath
Robinson picture, and  this
particular bit of research was
like both. A mast about 6ft.
high was stuck up, carrying
one end of an aerial wire
100ft. long; someone held the
other end (with an insulator in
between if he remembered it)
and ran round in a circle with
the wire as a radius. He would
stop at regular intervals while someone else sparked the
fixed end of the wire to earth, by anindyction coil,
unless—in the excitement of running round—the radius
vector had (a) pulled the mast down, (b) torn the
nominally fixed end of the wire out of its terminal, or
(c) upset the portable accumulators driving the induction
coil.  The spark-produced signals were received on a

! Cribbed, I fear, from Mr. Chesterton (1904)., 3

How funny our valves would look. . . .

vertical aerial about half a mile away and taken to a
short, very fine piece of resistance wire, in which they
produced the Joule Effect; the heat produced warmed
up a tiny thermo-junction swinging (at the end of a wire
loop) very close to the resistance wire, and by the
Peltier Effect generated a current in this loop.  The
loop lay between the poles of a powerful magnet, and
this current made it twist itself according to the amount
of the current, and therefore according to the strength
of the received signal. In this way the polar cugve of
the rotating transmitting aerial was plotted. It was, of
course, the now démodé “figure-of-eight’’ diagram,
with the backward loop much smaller than the forward
one, and quite respectable minima at about 120°. A
poor thing compared with the modern ‘‘beam,”’ but
some. accomplishment, 1 can tell you, in those days
when every other type of aerial gave a monotonous
uniformity all round—like a B.B.C. programime.

1845—and Still Going Strong.

In 1845 Faraday discovered
his ““Effect”—that he could
rotate the polarisation plane
of a light ray by passing it
through a. magnetic field;
nothing much has been done
about 1t ; it has just kept quietly
to itself, waiting for Wireless to
come to its present stage of
development. And now it re-
calls itself to our attention and
explains very beautifully cer-
tain puzzling facts recently
observed in the propagation of
wireless waves—certain curious.
changes in polarisation as these
waves pass through the earth’s
magnetic field, and also the
intriguing, worrying feeling, vaguely felt ever since the
first days of long-distance Wireless, but hardly acknow-
ledged as reasonable, that it is harder to establish com-
munication in an East-West direction than in a North-
South direction. Not only that, but it lends itself to
us to form an electro-magnetic relay by which we can
change variations in radio signals into variations in a
ray of light_a thing badly needed nowadays for picture
telegraphy, television, and the * talkies.”’

B 22
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The D’Orsay Effect.—

As a matter of fact, just at present all the best people
use another effect—the Kerr Effect—to obtain that light-
relay action. Kerr, by the way, has the very unusual
distinction (I am not sure it is not unique) of having
lwo effects named after him; to avoid muddle the
second one is called the ‘ Kerr Phenomenon,’’ and con-
sists of the fact that, if a ray of light is reflected from
the pole of a magpet, its plane of polarisation is rotated.
Probably someone, sometime, will make use of this,
but I have not heard of any such application. But I
like the sound of the ‘‘So-and-so Phenomenon’’; I am
not at all sure that I shall not change the title of
this article to ‘“ The D’Orsay Phenomenon.”’ In fact,
I will mention a circumstance at the end which rather
suggests that this would be the mot juste. Meanwhile,
I am afraid we must skip over many pleasant Effects—

including the attractively named Johnsen-Rahbek Effect

—and come at once to

The D’Orsay Efiect.
This important but little- g
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absolute certainty, the fruit of bitter experience, that it
required more than that to move the durned thing even
on open circuit, his horrified attention was suddenl

attracted by the appearance taken on by Slightly, who,
without warning, was giving a good imitation of an
clectric bowl-fire. Leaping to save its life by discon-
necting everything that could be disconnected, the dis-
coverer was struck with redoubled violence on the knee
—after which act the grindstone handle continued for
about one minute to rotate wildly, bolshevistically, in
contradiction to human reason. . . .

The Birth of Radio Telekinetics.

The orgy ceased as suddenly as it had begun; the
handle came to rest, the valve recovered its normal,
more or less respectable, appearance; the discoverer,
‘after a few moments’ strenuous brainwork, left the build-
ing, entered a neighbouring one, and made certain
enquiries. He emerged again, accompanied by a dis-
tinguished engineer whose face wore a pleasant but
-slightly  sceptical  smile.
After posting him in the

known effect was discovered ’ fl “!’IJ front row of the stalls, as it
in 1919. _.,Thi. disco_\tfﬁrer \—lTI Z\ W ]] ’ zveﬁe, t‘}jle discoc\lrer}(:r \txa(llked
was experimenting wit a a4 U= T o the door and shouted an
small transmitting circuit for \ Yl g agreed signal to the other
E\ivalztoswerIitrslpi/];l% ?\?aosmof?io (g \\\\ // 4 i::;’ldi:r:)gn;troltltilr?;euapoféi kil’&l/e
cially known, I believe, as ( q;‘f f:‘, =] transmitting circuit in that
an LT1, but people ac- .g{‘. second building was pressed
quainted with Peter Pan \fl . —Just as it had been pressed
hailed it at once as i~ two or three times during
“Slightly.”” It was slightly i the past quarter of an hour
soft, slightly hard in fact, —— —energy flowed into the
slightly queer—but then so aerial connected to that cir-
were many valves in those u;{%/?éf{_{ - cuit, a tiny fraction of it

days. Its H.T. was pro-
vided by a little D.C. high-
voltage dynamo, such as is
used in the testing instrument called a ‘* megger’’ ; this
was hand-driven through a lot of very substantial gear-
ing and a handle like a grindstone’s, and to get it to
give about 25 milliamps at 800 volts meant turning
that handle like—well, with considerable effort. The
circuit was connected to a little aerial about 2oft. long
and to an earth.

At the historical moment of which we are writing
something in the usual Heath Robinson lash-up re-
quired adjustment, and the discoverer had just risen
from his handle-grinding crouch in order to make this
adjustment. While thus occupied he was startled and
pained by a violent blow on the foot. The next step
in the research was to raise the foot and apply mas-
sage, at the same time taking notice of any circum-

stances which might account for the effect observed—.

or, rather, felt. It was seen that the grindstone handle,
which had been left, naturally, in some casual position,
was now pointing towards the earth’s centre—in which
position it had impacted against the foot.

While the discoverer was attempting to reconcile the
obvious first idea—that the heavy handle had fallen by
its own weight from near the top of its stroke to the
bottom—while he was trying to reconcile thig, avith his
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The world’s first demonstration of Radio Telekinetics.

crossed the ether to the
little aerial belonging to
the 2o0-watt circuit, flowed
down, and excited Slightly to a state of pink activity,
passed on into the high-speed, high-voltage dynamo,
which suddenly found itself converted into a motor_-
and with a gradually dropping jaw and bulging eyes
the distinguished engineer beheld the grindstone handle
move slowly, get up speed . . . and the world’s first
demonstration of Radio Telekinetics was in full
swing. . . . True, the transmitting station had about
13 kW. power, the distance between the aerials was
not very great, and the power received merely drove
a handle round and round. But, on the other hand,
the power lost in the gearing was considerable. A man
turning a handle is supposed to be able to accomplish
about one-tenth of a horse-power and keep it up for
ten hours; it would be a strong and brave man who
could keep that grindstone handle going for ten hours.
Presumably, therefore, Slightly was gallantly providing
something like 40 or 50 watts; no wonder it got pink
in the plate in doing so. Again, there was no question
of the energy being directed from one aerial to the
other, no kind of ‘“beam’’ effect; and Esau has found
(with very short waves) that the amount of energy re-
quired to give a fixed strength of signal over a fixed
distance is divided by 12 by the use of a reflector at
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The D’Orsay Effect.—

the transmitting end, or by 150 if a reflector is added
at the receiving end also. So that if these modern re-
finements had been available the demonstration could
have been much more sensational.

The D’Orsay Phenom=z=non.

I said I would tell you why the above title. might be
considered an improvement. Now, it happened that the
distinguished engineer wha formed that first audience
was the right-hand man of a still more distinguished
engineer—an engineer so distinguished, in fact, that if
I were to call him a . . . if I were to say that he erred
in his statements, half the amateurs in the world would
faint with horror at the sacrilege. Three years after
the events’ chronicled the discoverer of the D’'Orsay
Effect learned from a mutual friend that this great man
had pronounced the verdict that the D’Orsay Effect

.
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had never occurred: that he had proved it, mathe-
matically and graphically, to_be impossible, and that
he attributed the rumours to the fact that the events—
such as they were—took place after luncheon. A
pleasantly sweeping statement ; unfortunately, his whole
argument was based on an error of fact in connection
with the type of circuit used.! Still I think, after all
this, that the title ‘“ Phenomenon ” is justified.

One last word : as regards the iniportance of the sub-
ject, a little bird tells me that one of the big Wireless
firms is seriously thinking to-day—eleven years later—
of plunging into a demonstration of radio telekinetics.
We shall see. I don’t believe they will get half as much
excitement and amusement as we got out>of ours.

! Put tersely, the circuit was not a top-feed one: the XAl, using
the MT5 valve, was top feed, but the circuit here used was a
precursor to this and used kottom feed.

CORRESPONDENCE.

The Editor does rfot hold himself responsible for the opinions of his correspondents.
Corresrondence sho:ld be addressed to the Editer, ** The Wireless Wor:d,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address,

DC. TO A.C. ;

Sir,—~During the change-over in Edinburgh the officials. have
come into contact with so many * mugs ’” who have paid vary-
ing sums toward new apparatus that they have become blasé.
*“Enquirer ”’ can easily change their atlitude by reference io
a clause in the powers granted to them by the Electricity Com-
niissioners of Savoy Court, Strand, W.C.2, dated June 17th, 1927,
as follows :—

*“ Unless otherwise agreed, the Corporation shall, at their
own expense, carry oub the necessary alteritions to customers’
existing apparatus to suil the altered system and pressure,
or pay to each consumer injuriously affected such sum as may
be agreed upon, or, in default of agreement, as may be de-
termined by an Arbiter appointed on the application of either
party, by the Ministry of Transport, as the reasonable cost
incidentdl to the change of supply (including compensation for
any loss or damage incurred in consequence of the alteration),
the expenses to be horne as the Arbiter directs.”

The increasing use of the mains for wireless reception and
accumulator charging is not lo be lightly flouted by these
officials, whose only concern is the economical change for the
credit of their department. An uncompromising attitude should
be adopted and admittance to the premises refused until' the
apparatus is duly replaced. OHM SWEET OHM!

Edinburgh.

PDUALITY AND THE LISTENER'S SET.

Sir,—-I have read Mr. J. L. Greatorex’s remarks in the March
12th issue of T'he Wireless Woild, in which he states that the
B.B.C. are wasting time and money in improving transmitting
conditions, owing to the poor quality avatable from the
‘“ average ’’ set.

It would, of course, be impossible to estimate.the number of
listeners with (1) bad sets, (2) average sets, (Z) good sets, and (4)
super sets, but I feel sure that there must be thousands of
listeners who own the well-known types of ““Kit ' sets, which
give excellent quality (an L.S.5A valve is not % sine qua non
of quality, Mr. Greatorex!), and there would be far more
sufferers than Mr. Greatorex imagines if the B.B.C. left their
transmissions in a bad state.

Frogress is the aim of the present day even more than ever.
It is inevitable that we must progress, otherwise the world
would be in a state of chaos. 1If the B.B.C. had stopped improv-
ing their transmissions, say three years ago, what would have
happetied? It is hard to say, but manufacturel;s of wireless

%

apparatus would have been forced to close down; it would have
been useless for them to go on improving their goods because
of the *“ average” transmissions. 7'/e Wireless Waorld has done
nmch to bring receivers up to their present excellent stale; it
was, I think, 7he Wireless World’s one aim—quality. Does Mr.
Gieatorex, then, think the Journal wasted its efforts? Surely
rot,

With regard to the last paragraph of Mr, Greatorex’s lelter,
the efforts of the B.B.C. may be set at nought by the average
set, but once they (the B.B.C.) stop improving until absolute
finality is reached, I am afraid it will be the licence numbers
which will be set at “nought.”

I have no doubt that The Wireless World will still continue
its excellent efforts towards the goal of perfection, whether
the average set is in the majority or not.

Barnard Castle. F. W. ARMSTRONG.
MIDLAND PROGRAMMES.

Sir,—A perusal of the current Radio Times shows that nnder
the new grouping of programmes listeners in the South are to
have at least two, and often three, different programmes,
wheveas listeners in the North are to have only 5XX and the
Northern Group.

As the Northern Group and the Manchester programmes con-
sist o a very large extent'of landline relays of the National
programmes, the Northern listener is practically dependent on
one programme only, as the London Regional and the Midland
Regional fade to such an extent as to be negligible for intelligent
listening,

I suggest that every one of your readers who sees this letler
should send a postcard to the B.B.C. asking that instead of the
Northern Group and the Manchesler - station relaying the
National programme they should relay either the ILondon
Regional or the Midland Regional, thus ensuring a definite
alternative programine to Northern listeners.

Individual communications to the B.B.C. have proved to be of
no avail, but concerted action by all Northern listeners may
have some effect. i

A petition by this club some years ago resulted in the erection
of the Writtle station, the pioneer of broadecasting in this
country, and an attack on similar lines may remind the B.B.C.
that there are listeners in the North as well as in the South who
want an alternative progranme, and encourage them to fill in
the interval which must elapse until the new Pennine Regional
station is completed. A T.OUIS J. WOOD,

March 11th, 1930. Ilon. Sec., Halifax Wireless Club.
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“The Wireless World ” Supplies a Free Service of Technical Information.
The Service is subject lo the rules of the Deparlment, which are printed below,; these must

be striclly enforced, in the interest of readers themselves.

A sclection of queries of general

interest is deall with below, in some cases af greater length than would be possible in a letier.

Comparative Selectivity.

I live at a distance of about twelve miles
from Brookmans Park, and, as you
will readily understand, have been
forced to consider the rebuilding of
my present receiver, which consists
of a detector followed by two L.F.
amplifiers.

If possible I should like to use no
more than one H.F. stage, but sup-
pose that, in order to reccive a fair
number of foreign stations without
interference from the local twin
stations, it will be better to have two
stages. Will you give me a few
words of advice on this matter?

K F.

In assessing the selectivity of a receiver,
it would perhaps be better to take into
account the number of its tuned circuits
rather than the number of its H.F. am-
plifying stages. For instance, many
modern ““1 H.I' ” receivers have a two-
circuit aerial tuner, while designers of

“2 H.F.” sets are reluctant to make this

addition to a receiver that is already

-cousiderably more complex than the

other. Consequently, we find that these

receivers generally have the same number
of tuned circuits, and so it is to be anti-
cipated that their relative selectivity will
be approximately the same. Actually,

however, the ““1 H.F.” set may have a

better performance (in the matter of

RULES.
(1.) A query must bs accompanied by a
COUPON removed from ths advertissment

pages of the CURRENT ISSUE.

(2.) Only one quesfion-(which must -deal wiih
a single specific point) can be answercd. Letlers
must be concisely worded und headed °* Injor-
mation Department.”

(3.) Queries must be writlen on one’side of
{he paper, and diagrams drawn on a separdaic
sheet. A self-addressed stampcd envelope must
be enclosed for postal reply.

(4.) Designs or circuil diayra:ns for complete
receivers or eliminaiors cannol ordinarily be
given; under present-day condilions justice can-
nof be done fo questions of this kind in tie course
of a letter.

(5.) Practical wiring plans canno! be supplici
or considered.

(6.) Designs for components suchk as L.F.
choles, power transformers, co npler coil assent-
blies, efe., cannot be supplied.

(7.) Queries arisingy from the construction or
operation of receivers must be confined to con-
slructional sefs described in °° The [Wireless
World” ; to standard manufuctured receivers;
or lo ““ Kit” sels lhal have been reviewed.
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eliminating local interference) than the

other receiver.

If you have decided to limit yourself
to three tuned circuits it would perhaps
be as well for you to adhere to your
original plan, and to make up a set with
a single IL.F. stage; but if a_multiplicity
of dials is not objected to, you might
consider a four-control set with two high-
frequency amplifiers and an input filter.

o000
Drastic Measures.

The H.F. amplifier (single stage, screen
grid) of my mewly built receiver is
quite stable on the long waveband,
but uncontrollable oscillation is pro-
duced as the dials come into tune
over the mujority .of the medium
broadcast tuning range. I have tried
the expedient of removing turns from
the transformer primary, but signal
strength falls off vather more than I
could wish when sufficient turns “are
taken off. I have come to the con-
clusion that the trouble is due to in-
adequate screening: to improve mat-
ters in this respect would be difficult
in my own case, aind I have decided to
try the rather drastic expedient of
neutralising, following the plan
adopted in the case of the  Record
111" (described in your issues of Sep-
tember 4th and 11th, 1929).

Will you please give me a diagram
showing how neutralising may be ap-
plied to the medium-wave coupling
only? It should be stated that wave-
band switching 18 included, Uboth
prunaries .and  secondaries of the
transformer being connected in series
with a short-circuiting switch.

o Lp, R

It is possible to devise a balancing
scheme in the manner shown in Fig. I,
but it is quite likely that this addition,
though it will probably effect a cure on
the medium band, will introduce iu-
stability on the long wavelengths.
Thicuble of this kind is generally traced to
the transference of energy between plate
and grid circuits via the lead between the
neatralising condenser and the grid of the
H.F. valve. Difficullies of this sort may
generally be overcome by breaking this
lead by a switch (marked S in our dia-
gram), but sometimes it will be found
necessary to make arrangements for comn-
plete removal of the comnecting wire.

TFor information regarding the neutral-

ising coil N (which may have about two
tuins) we would refer you lo the pub-
lished description of the 1eceiver which
you mention (the ““Record ITI”). The im-
pertant question of the dirvection of the

Fig. 1.—H.F. intervalve coupling with
neutralising for the medium waveband.

various windings on the transformer is,
we think, made quite clear in a published
reply that appeared in the ‘‘ Readers’

Problems” section of our issue for
November 20th, 1929,
(oMo N Ne]
Choosing a Circuit.
L you consider that the ‘‘ Wireless
Weorld” S.¢!. Regional receiver

would be suwitable for wuse at
a distance of approximately fifty
miles from Daventry?  Transmis-
sions from other stations will not
be vequired, or, at any rate, their re-
ception at full strengih will not be
normally expected. RN
This receiver should be well suited to
your requirements, but perhaps its over-
all maguification is rather greater than
is strictly necessary. The three-valve re-
ceiver described in the issue of March
19th would he rather more economical, and
its sensitivity should be ample. As usual,
in giving this answer, we assume that
receiving conditions are normal.
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An Extra H.F. Unit.

It has been noticed that on several occa-
stons your contributors have depre-
cated the addition of an extra H.F.
unit to an existing receiver, particu-
larly when this receiver already in-
cludes H.F. amplification. [ take it
that this attilude cannot be justified
if the extra unit 18 completely
screened, and that if this precaution
18 taken it is quite impossible that the
combined set and unit when con-
nected together ‘should exhibit any
greater tendency towards self-oscilla-
tion than if they were working
separately.

If this reasoning is correct, or, in-
deed, if you think that the idea is
practicable, will you please give me
the circuit diagram of a ‘' tuned
grid ? H.F. amplifier to be made as
a unit? N. P. R.

It is not quite correct to say that the
addition of an H.F. unit, even though it
may be completely screened, is unlikely to
bring about instability.  Although mag-
netic and capacitative interaction between
the circuits may be completely obviated
by this screening, it must not be forgotten
that in practice both unit and receiver are
ted either from the same batteries or from
the sume eliminator, and any internal re-
sistanee in either source of supply will act
as a form of coupling between the various
valves that go to make up the complete
receiver.

By paying attention to the isolation of
the various feed circuits—which means in
practice the fitting of decoupling vesist-
ances ;and condensers—it 'is possible to

Wireless -
World

ackhieve something like the idedl stute of
affairs, and it should become possible to
add an H.F. unit without.1isk. We give
in Fig. 2 the circuit diagram of -such an
arrangement, which should be applicable
to a number of sets. The intention is
that the output lead of the unit marked A
should be connected to- the normal aerial
terminal of the redeiver; it will be
realised that in certain cases it will be
necessary to modify the normal - aerial
coupling arrangements of the receiver in
order that a sufficiently large proportion
of the H.F. energy developed across the
H.F. choke may be transferred to the
tuned grid coil.
0000

How Loud Speakers Affect Current
Consumption.

I have two loud speakers, and have
noticed that the anode current passed
by the last valve is reduced by ahout
5 milliamps when one of them is con-
nected, as compared with the current
flowing when the other 1s in circuit.
Is it normal that this very consider-
able change shoulid take place?

D. G F,

The ohmic resistances. of commercial
loud speakers vary within wide dimits,
and in practice values of 300 or-400 ohms
up to 2,000 ohms are found. A resist-
ance in the order of the last-mentioned
figure is comparable with that of a modern
low-impedance super-power valve, and
consequently it is not to be wonderved at
that anode current falls very considerably
when a winding of this value is’connected
in the aibde circuit.
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Fig. 2.—A shielded and '* decoupled * H.F. unit {og Bdding to an existing receiver:
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 FOREIGN BROADCAST GUIDE.
MUNICH

(Germany).

Geographical Position : 48°9'N. 11°33'E.
Approximate air line from London: 565

miles.
Wavelength : 533 m. Frequency : 563 ke
. Power : 1.5 kW.
Time: Central European- {one hour in

advance of G.M.T)).

Standard Daily Transmissions.

05.45 and 06.30 (G.M.T.) physical exercises

and gramoplone records (ex. Sun.);
10.05 news; 11.00 (Sun.) concert; 11.30
gramophone - records ;  13.00 news and
weather ; 15.00 or 15.30 concert: 16.30
approx. main evening programme (Sunday
19.00); 20.54 (Monday) dancing lesson ;
21.20 last news, weather, etc., followed by
late dance music {ex. Tuesday, Thursday
and Friday).

Works throughout the day from 05.45 G.M.T.

Interval Signal :

( b
(=3 -

]
hY [ .

«J

L%

Man announcer. -Call: Hier die Bayrischen
i sender Miinchen, Nurnberg, Kaiserslautern
und Augsburg.

Al announcements in the German language
only.

Closes down with German National Agthem;
played to the melody of the Old Austrian
Hymn (Haydn).

Headphones and D.C. Mains.

[ have been told that it is not safe to use
headphonés attached - to a veceiver
-fed with anode cwrrent from- D.C.
maing. through an eliminator. Will
you please give me your opinion on
this subject, and also say whether
any safety wmeasures can ;be adopted
in order to obviate risk? G. W. P.

We certainly agree that it is unwise to
connect héadphones directly in the anode
circuit of a-valve deriving its H.T. supply
from D.C. mains. In such cases it is
always to be recommended that the

‘phones should be connmected either

through a double-wound transformer or

through a choke filfer arrangement of the
type in which a condenser is placed on
each side of the output terminals.

0000

Time Signals.

Can you tell me of any publication giv-
ing a comprehensive list of Time Sig-
nals and Direction Finding Stations

_ throughout the world? G. R. B.
This information, together with lists of

Wireless Fog Signals, Weather Bulletins,

etc., etc., is contained in ‘* The Admiralty

List of Wireless Signals,”” prepared by the

Hydrographic Department of the Ad-

miralty, and sold by J. D. Potter, 145,

Minories, - T.ondon, E.1, at the price of

6s.-6d
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HEAR

ONE FOR
YOURSELF

OBTAINABLE
FROM ANY

DEALER

HE new Hegra ‘* MAGNET DYNAMIC
I Loud-speaker embodies a totally new
construction, in which unique principles
of design are employed. The quality of re-
production is astounding, being equal to that
of a moving coil, and yet no field energising
current is required. It will handle with ease
an input up to 4 watts. 1t costs no more than
the ordinary cone type loud-speaker, but will
give sufficient volume to fill a large hall.
Ail over the country this new speaker has
met with tremendous success. Ask your
dealer to demonstrate one. You will be
astonished at its clear, powerlul reproduction.
Ideal for radio gramophones and all mains
receivers—for small or powerful sets.

CHASSIS FORM (as illustrated) £2-16-0
INPOLISHED WALNUT CABINET £5-10-0

THE WIRELESS WORLD ADVERTISEMENTS. 7

M.C. 4
B27 Aduertisements for °* The Wireless World ** are only accepied from firms we believe to be thoroughly reliable.

BY REQUEST

AT the request of a large number of
customers, we are recommencing our
part exchange service, with certain
modifications to meet modern conditions,
in order that the standard which it is
believed is expected of this business may
be maintained.  Qur future activities
will be confined to articles the value
of which 1s worthy of the financial con-
sideration of our clients.

We can supply and accept

PART EXCHANGE

only the reputable makes
of the following apparatus:

Receivers (Domestic & Portable).
Radio-Gramophones.
Loud Speakers (Cone & Moving
Coil).
Cone Units and Chassis.
Battery Eliminators and Mains
Equipment.
Battery Chargers.
Pick-ups and Carrier Arms.
Electric Gramophone Motors.
H.F., L.F. and Power Chokes.
Condensers (Variable and Smoothing).
Measuring Instruments (High Grade)
L.F. Transformers.
In view of the difficulty of making definite
offers for material that we have not inspected,
it is suggested that apparatus tendered for part
exchange should be forwarded to us for
valuation.
Terms of Business :

A minimum of 50% of the value of an order
is payable in cash, Should the part exchange
allowance exceed 50% of the !olafvalue of new
requirements, the difference will be credited
against future orders. Material may be deposited
against a credif note, which may be utilised af a
later date. Only apparatus in good condition
can be accepled in parl exchange.

Buy Quality with Economy
through

APPLEBY’S

ON THE
SQUARE

The Originators of Radio Part Exchange,

CHAPEL STREET, MARYLEBONE, N.W.1.

{4 minutes from Oxford Street, London.)
'Phone ; Paddington 8828 (3 lines).




THE WIRELESS WORLD

NO WAVE TRAPS

20 Stations in 5 minutes at
”‘“‘a Loud-speaker Strength

BY USING THE
NEW PATENTED

Tapped Model D.A.T.3.

DUAL COIL
=415/-

Tunes from 200-2,000 metres
Amplifies as a transformer. thus producing more volume. Simple

Detector L.F. Receivers can nowcompare with the latest Screened
Grid Sets.

Buliphone Tapped : Aperiodic Six-Pin

SELECTIVE COILS | |

will also separate the Naticnal and- Regional Stations.

Short Wave 4/6 Long Wave 5/6 "

Send for our Free Lists and Circuits—

BULLPHONE LTD. (Dept. w.w.)

38, HOLYWELL LANE, LONDON, E.C.2
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Such beautiful '
Tone!

Here is the new No. 100
Cradle, the latest addition
to the Squire Range.

Modern speaker design .is
tending steadily in the direc-
tion of free edge 'cones,
particularly for small cones
whose duty it is to reproduce
the higher frequencies.

The Squire No, 100 has a
free edge small cone and we
can emphatically state that
the reproductipn afforded is
the finest yet.

The beautiful tone and ample
volume obtainable when this
Cradle is used in conjunction
with any reputable make of
unit is truly wonderful.

It is equally responsive on
all frequencies,

Askyourdealertodemonsirate
one, or in case of difficulty
write to us direct.

Price, inclusive of Cones and Octagonal Front,
28/6. Price of the two Cones supplied complete—
riveted together—with metal washers attached |
and packed in box, 6/6.

FREDERICK

SQUIRE LTD.

10, Leswin Place, Stoke Newington, N.16.
Telephone : Clissold 0334.

M.C.2
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DICTIONARY

of WIRELESS
TECHNICAL TERMS

(1926)
Compiled by S. O. PEARSON, B.Sc., AMIEE.,

and issued in_conjunction with
* THE WIRELESS WORLD.”

z AMATEUR 3 |
OTOGRAPHER

& CINEMATOGRAPHEI2
Incorpovathig “THI NEW PHOTOGRAPIER

T

T

HIS volume contains defini-

I tions of terms and expressions
commonly used in wireless
telephony and  telegraphy and is
intended to serve as a guide to all -
those interested in wireless who [ g
come across, from time ‘to time, |
unfamilar words in_their reading.

S,

—for
All Camera Users!

In such cases the DICTIONARY
OF WIRELESS TECHNICAL
TERMS proves of very great use
and value. It is well illustrated,

and cross-referenced to enable the

obtained.

By Post 2/2

d

required information to be rapidly

s mmp e D

> "l
From leading Booksellers or direct from the Plblishers:

ILIFFE & SONS LTD., Dorset House, Tudor Street,

_N;
AN NS VSTV PV P P P P VA A Y]

London, E.C.4.

& w

W. Wi

W.W, .37,

Every camera user can get more
pleasure out of photography and
better results by reading ‘¢ The
Amateur Photographer’
regularly.

The “ A.P.” caters for-all photo-
graphers, including beginners and
advanced workers, and contains

) lée?sons for Beginners; Free
riticism of Readers’ Prints;
PRICE 2/- NET Answers to Queries; Regular

Competitions and a weekly Art
Supplement of particular interest
to pictorial workers,

Every Wednesday 3

ILIFFE & SONS LTD.

Dorset House, Tudor Street, London, E.C.4

Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention,
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‘ ELL EOUS ADVERTISEMENTS.
NOTICES.
THE CHARGE FOR ADVERTISEMENTS in these C i
colums is : o ATIRCIGELCESS IMPORTANT NOTICE.
WORLD COILS
12 words or L 9, 2/- and 24. for every 1830 EVERYMAX
adational word. - FOUR ........ 2713 ot ?Wing :o 'trhe Easter Holidays, the
Fach paragraph i ed EIT SET, Coils with Switches ....... 45/- sot ssues of ¢ THE WIRELESS WORLD
pisach patageaph i charged soparately and name and e gir)ml)ln"ﬁew .......... j,s:. 43/- e dated April 16th and April 23rd must be
SERIES DISCOUNTS are -allowed to Trade Advertisers FORRIGN LISTENGES 4 BB, . 11111 20/ set eameconfonesshearlicrgchaninsual;
as follows on orders for consecutive insertions, provided a | |{ = XX 37/8set The MISCELLANEOUS ADVERTISE-
contract is placed in advanee, and in the absence of fres METAL CABINETS ...... e 38/8 to 46/8 MENTS for insertion in those issues cia
51" DRUM DIALS with Escutcheons...... .- A be accepted up to the following times : —

instructions the entire *‘copy ¥ is repeated from the
previous issue : 13 consecutive insertions 5% ; 26 con-
secutive, 10% ; 52 consecutive, 15%.

ADVERTISEMENTS for these columns are accepted u»
to FIRST POST on THURSDAY MORNING (previon:
to date of issue) at the Head Offices of ‘“ The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Branem Utnces,
19, Hertford Street, . Coventry ; Guildball Buildings,

irelessCo

{ 2, 3, & 4, Atheistane Mews, Stroud Green Rd., N.4 |
- Archway 1695

3&J.W

Navigation Street, Birmingham ; 260, D

chester ; 101, St. Vincent Street, Glasgow, C.2.

. Advertisements that arrive too late for a particular
issue will antomatically be inserted in the following 1ssue
unless accompanied by instructions to” the contrary. All
advertisements in this section must be strictly prepaid,

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

_ Postal Orders and Cheques sent in payment for adver-
tisements should bemade —5—g, 7 Dayable to ILIFFE
& SONS Ltd., and crossed _<<. ——"— Notes being
untr ble if lost in transit should not be sent as
remittances.

All letters relating to adverlisements should quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it app2ared.

The proprietors are not respongible for clerical or printers*
errors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.

Tor the convenience of private advertisers, letters may be
addressed to numbers at * The Wireless World " Office.
When this is desired, the sum of 6d. to defray the cost of
registration and to cover postage on replies must be added
to the advertisement charge, which must include the
words Box ooo, cfo * The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. ooo, cfo * The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply to Box No. adverlisements are warned against sending
remitlance through the posi except in registered envelopes ;
sn all such cases the use of the Deposit System 1s recommended,
and the envelope should be clearly - marked ** Deposit

Department.”
De DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. 1f the money be deposited with *‘ The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under £50, the fee is 2/6; over
£50, 5/~ All deposit matters are dealt with at Dorset
House, Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to Iliffe & Sons
Limited.

SPECIAL NOTE.—Readers who reply to advertisements
and receive no answer to their enguiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it i3 quite impossible to reply to
each onse by post.

. “WIRELESS WORLD”
. INFORMATION COUPON

This Coupon must accompany
any

: APRIL 9th, 1930
H For Particulars of Free Ser-
vice, see Rules on page 371.

Question sent in before

VOX-VERITAS

BRITISH MADE
New C V odel .

MOVING COIL
LOUDSPEAKER
is different!

—and it is just that little difference which
makes a@ll the difference between an ordinary
moving coil loudspeaker and a reproducer
of pure music.
Fullness of tone, absolute quality, a* ready
response to the highest and lowest frequencies
with entire freedom from “ boom.”
That is ““ VOX-VERITAS”’
—the True Voice.
Ask your dealer for a demonstration or
write to us for descriptive pamphlet.

VOX=-VERITAS
12, Union Court, Old Broad St., London, E.C.2

6 volt ‘8 amp. or
D.C. mains, any voltage,

£2-10-0

|

Adverlisements for ° The Wireless World ”> are only accepted from firms we believe to be thoroughly reliable.

“WIRELESS WORLD" COILS

Record IIT 40/=,1deal Homes 35/«,and all
other types. Also slotted formers supplied
unwound 5/« each.

Individual atteption, satisfaction guaranteed.

W, MITCHELL & SONS,
HOLMROOK, Cumberiand.

Issue of April 16th
FIRST POST WEDNESDAY, April 9th.

Issue of Aprii 23rd,
FIRST POST TUESDAY, April 15th.

RECEIVERS FOR SALE.
SCOTT SLSSIONS and Co., Great Britain's Radio
Doctors.—Read advertisement under Miscellaneous.

IRE a McMichael Portable Set, by day or week,
from Alexander Black, Wireless Doctor and Con-

sultant, 55, Ebury St., S.W.1, Bloane 1655. [0328
STEREOPHONIC Couplers !—Latest  talkie super
models, many in use, wonderful reproduction;

type B super £5/5 A super £3/15; trade supplied.—
Bonavia-Hunt, 96, Broadhurst Gardens, N.W.6. [8798
BURNDEPT Super Het 7-valve De Luxe Model, 1929
" {all wave), 6-voli and 120-volt Exide heavy type
accumulators. loud-speaker and ’phones, packed and
earriage paid; twenty-five pounds.—Box 5446, c/o T'hc
Wireless World. {8933
ELSTREE Six, in ocak cabinet, fitted with Osram
valves and first class components throughout; 14
guineas, or ofters.—Blake, Sguare, Kelso. {89

OMPLETE, famous Fada Six, handsome oak con-
sole, 4ft. high; great sacritfice, £18, or nearest

offer.—21a, Sutton Buildings, Plough Rd., S'E.I[GB'BOZ
ARGAINS.—National portable (less valves), £7;

- Lissen binocular coils, 4/-; Lewcos screened coils,
4/.; Keystone reaction condensers, 2/-, all perfect.—
Davies, Aeron House, ‘l'regaron. {8898

ARGAIN.—4-valve screened grid -portable Vauxhall
" -receiver, complete, excellent loud-speaker; eost
£16/10, no reasonable offer refused.—Apply H. Jewe-
lowski, Hills Hotel, Prince’s Sq., W.2. [8897

OLODYNE 5-valve Receivinz Set, in solid mahogany
case, with full instructions for use; £7, or offer.—
Colonel Spaight, Shortfield House, Frensham, bui;%%z
D.C. Mains Receiver, 3 valves (ILF., detector, ard
! Pentode), provision for gramophone pick-up, only
first class components used, moving coil speaker, per-
fect quality; £17.—R. North, 11, Palace 8t., S.W.1L.
Victoria 2942. [8814

BERCLIF D.C.2 All Mains Receiver, 200 to 250
volts D.C.; price £14/10; with valves and royal-
ties, suitable for M.C. speaker; particulars frec; trade
inquiries specially invited.—Simmonds Bros., Shireland
Rd., Smethwick. [8734

YOUR Old" Receiver or Components Taken in Part
Txchange for New; write to us before purchasing
elsewhere, and obtain expert advice from wireless eu-
gineer of 25 years’ professional wireless experience;
send. a list of components or the components them-
selves, and we will quote you by return post; thou-
sands of satisfied clients.—Seientific Development Co.,
57, Guildhall St., Preston. [0226

SUPER Selective 6v. Set, speaker daylight reception

all European stations, long and short wave Dimic
coils, handsome cabinet, complete with Marconi valves,
Elite H.''., 180 volts accumulators, Celestion speaker;
nearest £16; heard after 7.—2, Green Lane, New Elt-
ham, S.E. Eltham 1654. [8961

LEARANCE of Stocks, guaranteed as new.—Mar-
coniphone 5-valve portable, complete, £15 (listed
£18/10): Pye Presentation Two, complete, £9 (listed
£12), Brandes 3-valve, £5/5, including valves (listerl
£7/5); also greater bargains in speakers, components,
gramophone records; write for list: goods sent per
deposit system.—Box 5443, cfo The Wireless Worlz%égu
ARCONTI 5-valve Portable, 2 months old, perfect;
£11.—Atkinson, 28, Mantague St., Russell 8q.,
Ww.C.1. [8942

ARADAX Portable, guaranteed perfect working
order, December model, used for demonstration.
purposes only, case slightly soiled, £8 (16 guinea
model); Marconiphone seli contained 2-valve set and
speaker, perfect condition, in one unit, shop soiled
only, list £12/12, £53 Standard 3-valve, snip, £4.—
SLan‘ley Radio Co., King’s Stanley, Glos. {8950

MAGNIFICENT 8-valve Receiver, famous Englist
maker, snit case portable, both as new; cheap.—-

Room 693, 66, Chancery Lane, W.C.2. [8955
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MOVING COIL SPEAKERS
Have captivated the Whole World.

Sales still going up by leaps
and bounds.

The Masterpieces of Loud-

speaker design.
(See loud-speaker column, p.12)

Send for descriptive booklet W53 or call
and have a demonsiration.

EPOCH RADIO MANUFACTURING €O., LTD.,
3, Farringdorr Avenue, London, E.C.4.

Bakelite
Drum Dials
with Escutcheons.

5/6

(from stock),

Cabinets, Coils, Valve Holders, etc., for
New Kilo-.dag 4 and 1930 Everyman 4.
IDEAL HOME RECEIVER

Special Screen and- Panel 17/6.
Set of 3 Coils as specified 45/=.

order diest | PARQUSSI,

10, Featherstone Buildings, High Holborn, W.G.1

’Phone : Chancery 7o10-

BATTERY ABOUT.
CHARGE IT
YOURSELF.

All you have to do I3 to connect up

your Batteries and switch on. It

charges one fo six Cellg, fe., 210 12

Volts at 13 amps. without requir-

ing attention of any kind.

It iz guaranteed apainst defects
for 12 months,

You Save Money by using this
Charger.
The price complete with 45 /
Valvesready for use isonly L
= et £ State Voltage of- you: supply mains
> when ordering.
SAVGY UNITS, 30 City Road, London, E.C.1

Telephone : Clerkenwell 6610,

CARRYING THAT)

|

- COSMOS ~ Mains

Receivers for Sale.—Contd.,
ALCYON 1930 New Screened Grid Fouy, leather
case; £12.—Below. .
CMICHAEL 1930 New ‘Screened Grid Four, leather
case—DBelow.
KOLSTER BRANDES. 1930 Screened Grid Four,
.~ leather casc.—Below.
ANY Trial of the Above: portable sets taken in part
payment.—'Phone : Sloane 9077. H. Passmore,
8. Grosvenor Gardens Mews (North), Victoria, London,
S.W.1. [8966

IGRANIC Neutrosonic Sevep; complete with valves,
battery box, Celestion 1.8., frame aerial; -hest
offers.—Box® 5459, c¢/o The Wireless World. [8971

3-VALVE Set, Exide batteries, 220v. Trickle charger,
speaker; £6; also quantity accessories.—Biyant,

| 2, South Ridgway Place, Wimbledon. (8972

1930 National Portable, splendid tone, .almost new,
£10; also 4-valve screen grid R.8.G:B, short
wave receiver, world reception on indoor aerial, £12/10;
owner going abroad.—Berrington, 5a, Belle Vue
Parade, Wandsworth Common, S.W.17. [8981

ACCUMULATOR HIRE.

DON'T Buy Accumulators or Dry Batteries, join our
C.A.V. low- and high-tension accumulator Lire
service, the largest and best in London; better and
cheaper reception with no trouble; regular deliveries
within 12 miles of Charing Cross; no deposit, payment
on each delivery or by quarterly subscription; over
10,000 satisfied wusers; explanatory folder post Iree;
‘phone or write .to-day.—Radio Service (London), Ltd.,
105, Torriano Av., N.W.5. "Phone: North ‘0623-4-5.

{8751
BATTERIES.

ET' H.T. Replacements.—8acs (capped or un-
capped). highest grade, No. 1, 104. per doz.; No.

2, 1/9 per doz.—See bhelow.
YINCS,—BQSB quality (wired), No. 1, 8d. per doz.;
4 No. 2, 9d. per doz.; orders valued 5/. carriage
paid, otherwise 6d. for postage.—Britlsﬁ Battery Co..
Clarendon Rd., Watford, Herts. {0258

h WO Exide H.T. Batteries W.J.10, each 80 volis

2.5 amps., perfect condition,. little used; £3 the
lot.—Apply ‘* Bansra,” Colnbrook, Bucks. (8893

GO-VOLT Batteries; 4/11, post free.—A. Percy,
Manufacturers’ Agent, Auchenhove, Kilbirnie,

Scotland. [8988

CHARGERS -AND. ELIMINATORS.

HEBROS.—Chebros for all types of transformers
and chokes, high grade instruments at a very
' moderate pricej enquiries invited:=Chester Bros., 244,
Dalston Lane, London, E.8. (5290
TANTALUM and Lioniom for- A.C.. Rectiflers; for
inexpensive chargers; blue prints for H.T. apd L.T.,

1/- each; Lionium electrodes, 2-3 and 5-8 amps —Black-
well’s Motallurgical Works, Ltd., @arston, Liverp[(z;)zl.98

LIMINATOR Kits.—Transformers, choke, eondensers,
valve holder, resistance, insulated terminals, and
wiring diagram; 25/- complete; 20 milliamps at 120
volts; send for list.—Iel-Eetric Radio, Garden St.,
Sheffeld. 18618

PHILIESON’S _Safety. High Tension Battery Elimi-
nators. ¥ .
10/_ Down. and. the Balance in Easy Monthly
payments secures thé finest high teusion
supply available. i
‘PIIILIPSO‘N-'S Safety Eliminators are Guaranteed for
12 Months. -
HILIPSON'S Salety Eliminators are the Cheapest
to Install and the Cheapest to Runj- prices:
Model A.C.5 £4/17/6, A.C.T £3/17/6. complete with
full wave, rectifiers; D.C.4 37/6, D.C.5..45/~

tage of -this and get coumstant high tension imme-
diately.
‘VRITE for Our Booklet, ‘“Radio _ Posver!” to
Philipson ‘and Co., Ltd., Radic Engineers, Astley
Bridge, Bolton. 'Phene: 2038. ‘Grams : Safety, Bol-
ton. Est. over 50 years. {0318
AINS Transiormers, and chokes; list on request.—
F. Gibbs, Pennygate, Spalding. [8845
ZAMPA FL.T. Eliminator Kit, comprising rectifying
unit (incorporating transformer, condensers, West-
inghousé H.T.3), necessary condensers, choke, terminals,
baseboard, etc., output 120 volts at 20 m:.A., complete;
45/-; 7 days’ approval against cash; other Zampa kits
and transiormers on request.—Mic¢ Wireless Co., M[agskset

{ St., Wellingborough.

EKCO"'CZA All-power Eliminator for A.C., new, in
perfect condition; £6.—Greenhalgh, 18; Opeushaw
St., Bury, Lanecs. . {8928
TLAS Eliminator, as new, 200-250v., D.C. mains,
output 120v., fixed and variable; cost £3/15,
would accept 25/-—Meyer, Woodside, Oriental Rd.,
Woking. 8979
Transformer, primary
tapped, output 250-0-250v., 4v. hedter winding ;
265/-.—41, Portland Rd., Oxford. {8978

240 A.G. Charger, output 2a.; -50/-—Blakeney,
P13, Crescent, N.W.2. [8958

LL Models Obtained for 10/- Deposit; take advan- |

95-115v., .

“RED DIAMOND”

THE RECOGNISED DETECTOR
FOR ALL CIRCUITS USING s
CRYSTAL RECTIFICA- ST
TION.

By Insured
Post 23 or
2/9 with shield.
Can  be mounted
on brackets or
through panel. Once et
always ready. Not affected
by vibration. Fach one is tested
on brogdeast before despateh,.and is perfect.

“RED DIAMOND’
Pull & Push SWITCHES

As mentioned in T W. of

' Robust Construction. Definite “oig'/’s/aal(lltl.k
“off ” positions. No shaking. By

Pertect contacts. Large Insured
terminals for easy fitting, Post

RD39 Battery ~l 1/8
(2 Terminals)

RD38 Change Over .. 2/« 2/3
4 Terminalsy

RD37? Three Point .. Y6 1/9

{3 Terminals)
Ebonite Bushes for all purposes kept
in stock,

Of all high-class Raidio
Dealers or Sole Makers:

JEWEL PEN CO., Ltd.

(Radin Dept. 44), 21-22, Great
Sutton St., LONDON, E.C.1.

BONA FIDE TRADERS® GUIDE.

Send for our comprehensive Illustrated List
QUICK SERVICE.. QUICK SERVICE..

THE QUALITY HOUSE.

PERSEUS MFG. CO., LTD. (Dept. W.W.y,
BRANSTONE RD., BURTON-ON-TRENT.

BAKELITE ADAPTORS

with moulded-in contacts, suitable for
Eliminators, All Mains Sets, Radio
Gramophones, etc.
TURNOCK’S MOULDINGS,
41, High Street, Aston, BIRMINGHAM.

METAL -
CABINETS»=0 i

Complete with base and finish 47/8,
Plain cabinet without base 27/8.
FOREIGNLISTENERS 4 (set of 4y 18/6,

Shy Metal Work
‘w- H- PARKER, Baec?: Allhe.ltl‘lalll Te::a::
LEEDS: Tel': 52859

CHOKES

I; OW guaranteed
“ twelve  months,

substantially built, for smoothing Circuits
in eliminators dealing with currents

100 to 300 milliamperes,

inductance 3o henries,

8/6 REPAIRS

to any make

of L.F. Transformer,
Loudspeaker or Headphones.
All repairs dispatched within
48 HOURS—TWELVE MONTHS’ GUARANTEE

f with each repair. 4 /= Post Free. Termns fo Trade.

TRANSFORMER REPAIR Co.

. Dept. W,
214, High Street, Golliers Wood, Londan, S.W.19.,

Mention of “-The Wireless World,” when writing to advertisers, will ensure prompt attention. B30
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Chargers and Eliminators.—Contd.

AVAGE'S Specialise in Wireless Power from the
Mains, reliable apparatus at reasonable prices.
SAVAGE'S Transformers Laminations and Bakelite

Bobbins; intending home constructors should write
for list.
SAVAGE'S Reliable Smoothing Condensers, 1,000
volt D.C. test, 1 mid., 2/-; 2 mfd., 3/-: 4 mid.,
5/3; 500 volts D.C. test, 1 mid., 1/6; 2 mid., 2/3; 4
mfd., 3/9.
SAVAGE'S Super Smoothing and Output Chokes,
many types available, write for list.
SAVAGE_'S Mains Transformers for Westinghouse H.T.
4 Unit 18/6; A.3, 17/-; A.4, 20/-,
SAVAGE'S Maing Transformers for Westinghouse
= H.T. 4, with additional winding, 4 volts, 3 srmps.;
3/- 3

SAVAG_E'S Mains Transformer V.T.31 200-0-200-volts
28/ 60 milliamps 2+% volts 2 amps., 2+2 volts 3 amps.,
AVAGE'S Mains Equipment for New Foreign- Lis-
teners Four Transformer N.F.L.4, 33/-; smoothing
choke C.32G, 20/-; output choke C.32/0, 20/-.
SAVAGE'S Mains Transformers and Power Chokes
are Carelully and Individually Constructed from
First Class Materials with an Exceptionally Generous
Margin of Safety.
QAVAGE'S, 146, Bishopsgate, London, E.C.2.
'Phone : Bishopsgate 6998. (8474

FOR Sale, Philips A.C. HI.T. mains unit, 200v. 50c.,

only used one month; £4/10, or near offer, cost
£5/10.—Call any evening after 6 o'clock, or write,
Perry, 77, Fernhead Rd., Maida Hill, W.9. [8959

FOR Sale, Tungar rectifier, 200v. 50c. A.C. input,
14v. 3a. output, £2/15; 200v. to 600v. and 6v.
transformer, 15/-; also smoothing chokes. Zenith re-
sistances, and various other gear: send for list.—Dis-
more, 15, Cameron Rd., Seven Kings. {8956

ATLAS Eliminator, 200-240-volt A.C. mains, H.T.
tappings. 2 variable, 0-100,-0-122 volts, 1 fixed,

180 volts, L.T. 4 volts 4 amps. for A.C. valves, G.B.
for power valve, new condition; cost £11, accept
£5/15, incldding valve.—Brookes, Rivington, Compstall
., Romiley, Cheshire. {8939
LIMINATORS.—Let ns fit an eliminator,” D.C. or
A.C, to your set; all mains a speciality; our re-
presentative will call, under no obligation, and supply
estimast%s.“—Melville and Murdoch, 257, Lewisham High

b, 944
CABINETS.

AR_TCRA["T Radio Cabinets are Britain's Best

Value. [0313

DIGBY'S Cabinets.—Table models in solid oak and

mahogany; from 11/6 to 71/-.

DIGBY'S Cabinels, fitted with Radion or Resiston
ebonite if required.

DIGBY'S Cabinets.—Pedestal model, with separate
battery components;-from 56/- to £12.

DIGBY'S Cabinets Made to Customers’ Own Designs.

DIGBY'S Cabinets.—Write for new 16-page art cata-
logue.—F. Digby, 9, The Oval, Hackney Rd., E.2.

‘Phone : Bishopsgate 6458. {0128
@ RTCRAFT Radio OCabinets are Britain's Best
Value. [0311

CABINETS for All Requirements.—F. W.
7/ 63, Shafltesbury St., London. N.1.
7139.

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0308

‘VIRELESS Boxes, solid oak, new, polished, 16-10-5,
3/- each; frets, 1/-—Bell, 119, Arlington- Rd.,
Camden Town. [8905
RTCRAFT  Radio Cabinets are Britain's Best
Value. [0310

AY'S Cabinets, the greatest range of pedestal
cabinets in the kingdom; original creative desigas
at prices 507 lower than elsewhere; quotations for
specials by return; delivery at short notice guaran-

Ramsey,
Clerkenwell

ee
RADIOGRAM Cabinets.—A variety of really practical

and exclusive models from 60/-; illustrated lists
{ree.

I I KAY, Wireless Cabinet Manufacturer, ,Mount
Pleasant Rd., London, N.17. 'Phone: Waltham-
stow 1626, (8963

RTCRAFT Radio Cabinets; Britain's best iilue;
lowest prices consistent with highest quality; ilius-
trated list fres from actual manufacturers.—Artcraft
Co., 156, Cherry Orchard Rd,, Croydon. 'Phone; Croy-
don 1981. {0040

T Will Amaze You, this new mahogany piano finished
loud speaker cabinet of unique and elegant design,
value and appearance out of all. proportion to the
price; 37/6, carriage paid; money back guarantee.—
Buckland, 18, Howe St., Derby. [8949

COILS, TRANSFORMERS, ETC.
TRANSFORMERS and Chokes for Battery Elimina.

tors.—Cliester Bros., 244, Dalston Lane, Lo&dg&,
E.8. 2

B31

Test proves
it best!

Tunewell Double Magnet
4—pole balanced armature
adjustable Speaker Unit.

22/6

L Read the following extract
from the recent ¢ Wireless
Brookmans  By-|  World " Test Report :—
Pags wave-trap
coils, complete with .. . the response is remarkably uniform

fixing brackets, from 300 Io 6,000 celes.  Below 300 there
1s a reduction,but there 1s a defintte response

3/3 each down to. 50 eyclet. . . . The gencral effect is
very pleasing, and we have no hesitation in

Tunewell “Cut-out” Blacing this unit in the highest class . . .
10/6 The sersitivity ts above the average . . . "
e - Hear this new Tunewell
!oﬁtvﬁei‘gé;":ﬁilﬁgs' Speaker Unit—its tone s

amazing and it haadles enor—

-t th
= acespedaionib mous power without rattle or

high ani low waves,

Super-selective. distortion, '
10/ From your dealer or address
0‘ 6 bdelow. Price 22/6

Tunewell Transe
formez, Ratios3to
Tand&to 1.

12/6

Complete Speaker, in large
domed.or square oak cabinet,
14 inch cone. Price 59/6

Send for List.

TURNER & CO.,
54, Station Road, New Southpgate, N.I1.

BROWNIE

Advertisements fox *“ The Wireless World ** arve vnly accepted from firms we believe {o be thoroughly veliable.

Only Brownie's
ability to produce
W . 2,000 Dominion
¥ Vernier Dials a day

enables them to

keep the price as
low as 2/6. The special non-backlash
design (for fine tuning) and the splendid
finish (smooth black or beautifully grained
mahogany bakelite& coupled with the low
price Amakes the Dominion Vernier Dial
a real radio bargain.
BROWNIE WIRELESS COMPANY (G.B) LIMITED,
NELSON STREET WORKS, LONDON, N.W.1

Coils, Transformers, Etfc.—Contd.

600 olims Decoupling Resistances, specified for new
Kilo-Mag Four; 1/6 each, post free.—Groves
Brothers.
120 and 1,000 ohms Resistances for new Foreign
Listeners Four; 1/6 each, post free.—Groves
Brothers.
SCREENING Boxes for Foreign Listeners Four, selec-
tivity umits, etc.; 6/- each, post free.—Groves
Brothers.
NEW Kilo-Mag Four Coils, 37/6 set, Kilo-Mag
slotted formers, 12/6 set; 1930 Everyman Four

| formers, 8/6 set; kit set formers, 10/6 set; all post

ree; trade supplied.—Groves
Place, Bhrewsbury. [8757

ADIOGRAPH.— Wireless  World ” Coils, Record

III. 35/-; New Kilomag Four, 33/-; 8.G. Regional,
37/8; kit set, 45/-; 1930 Everyman Four, 42/6.

RADIOGRAPH.—Litz wire, 9/40, 1/6; 27/42; 2/6

dozen yards; Redfern's deep ribbed or Becol tube,

5d. per_inch, slotting 1/6 extra.—Station Rd., Hands-

worth, Birmingham. {8858

LEWCOS Binocular Coils, long wave, B.A.C.20 and
B.8.1’20; 6/6 and 12/6; nearly new.—Dick, Alve-
chureh, Worcestershire. [8926

LEWOOS Q.A.T. and Q.8.P.; 25/6; as new.—Cooper,
Bashley, New Milton, Hants. [8930

BERCLIF Coils, the standard of excellerice, for all
; * Wireless World ”* receivers; latest lists post
free; trade supplied, all guantities.—Simmonds Bros.,
Shireland Rd., Smethwick. [8735

FOUR Matched Silver Marshall Superhet. Trans-
formers, 3 No. 210 and 1 No.-211; £3.—Box
5460, c/o The Wireless World. [8970

COILS for the Ideal Hlome Receiver Wound to Speci-
fications; price 25/-.—Box 5461, e/o The Wireless
World. [8963

DYNAMOS, ETC.

M-L Motor Generator, new and unused, input 210
volts D.C., outputs 575 volts, 200 m.a., and 5.5
volts 5.5 amps. D.C.; listed £32/10, what offers?—91,
Penywain Rd., Cardiff. ] [8921

GRAMOPHONES, PICK-UPS, ETC,

GARRARD Double-spring Motor, new, unused; 25/-;
stamp.—18, Wellington Rd., E.17. [8859

RADIOGRAPH.—Pick—up, with ‘valve adaptor, 18/-
complete; approval.~Station Rd., Handsworth,
Birmingham.

T.H. Pick-up Btraight Arm, guaranteed perfect;

' 24/-—Young, 55, Frances St., Battersea, S.W.[ éb a

3

-T.H. Pick-up, with tone arm, complete, new last
November, good condition; 25/-—Box 5399, c/o
The Wireless World. (8903

BUR.NDEPT, 12/6; Brown No. 2, with adaptor, 13/6;
both perfect.—Gay, 7, St. Matthew’s Av., Surbi-
ton. {8836

B.T.H. Electric Gramophone Motor, cost £6/6, is
‘* new and in perfect condition; £3115.-—Greenhalgh,
18, Openshaw St., Bury, Lancs, (8929

ADRIAN Pick-up, with volume control, light, sen-
sitive, 15/6; B.T.H. pick-up amplifier, complete,
21/-; c.o.d.; guaranteed.—4, Brecon Rd., Handsworth,
Birmingham. [8976
T.H. 1930 Pick-up (with arm), unused; 25/-—
B. O. Priestley, 74, Aberdeen Rd., Highbury, Lon-
don, N.S5. [897
IGRANIC Phonovox Pick-up, adapter, volume con-

trol, leads, complete; £1.—Robus, 24, Newton
Rd., Tunbridge Wells. [8948

BTH Pick-up, with tone arm, new type; 25/-.—
Willoughby, 164, Clonmore 8t., Southfields,
8.w.18. [8947

Brothers, 8t. ary's

LOUD-SPEAKERS.

BAKER'S SELHURST RADIO 36-page Booklet,

* Sound Advics is Yours for the Asking ”; write
now for new edition; see displayed advertisement on
page 12. [0231

VIBRO-SKIN Special Leather for Fixing the Dia.
phragm of the Moving Coil Loud Speaker; price
2/- per piece 1llin. square, 1/6 per piece 9in, Bquare;
post free; cash with order.—The Alder Leather Co.,
3, Southwark St., S.E.1. Tel.: Hop 4448. {0330

MOVING Coil Magnet Pots, ready machined, com-
4 plete with coil iormer; 4/6; ex stock, genuine bar-
-gain; 7 days' approval against cash.—Mic Wireless Co.,
Market St., Wellingborough. [8858

PERARDUA Moving Coil Reproducers.—These super-

lative instruments may be obtained for 15/- down,
balance by 5 equal monthly payments; cash prices,
230-volt D.C., £3/3; 6-volt, £3.—R. Vevers, 4, York
Rd., Maidenhead. {8872

ALUM.INIUM Cone Chassis, to take Blue Spot, suit-
able for baffle fixing, 10/-; Telsen - Ace, 5-1 trans:
former, 4/~—41, Priory Rd., West Bridgford, N(Etstg.u
AMPLION Lion Table Oabinet Model, oak case, new

condition; £4.—Woed, 17, Hythe Rd., Worth;:gg.o ;
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BUILD THE

“NEW FOREIGN

LISTENER'S FOUR”|

Complete kit, including read
wound Transformer g” y £16

Ready wired and tested, in—
cluding Valves, Coils, and £25
Royalty paid .. L A ©

‘The price includes P.M.24A Valve.
15/~ less if P.625 Valve is required.

Any parts supi)lied separately as
required.

Detailed lists of parts, including a list
of Short Wave Stations and other
interesting literature, on request.

BURNE-JONES

& COo., LTD,

“MAGNUM "’ HOUSE, 296, BOROUGH
HRIGH STREET, LONDON, S.E.1.

TELEPHONE: HOP 6257/8.

SEN R Now
installed at
the London
Hippodrome

PERFECT

RECEPTION FOR
MUSIC LOVERS

BAKERS
‘selhunst

RADIO smsmes
89, Selnurst BJ,
S, Norwood, S.E.23,
Wearks: 42, Cherry Orchnrd
Rd; E. Croydon.

ofice
Super Power Moving
Coil Speaker.

if you are requiring
a cabinet for that
receiver, loud~
speaker or radio
gramophone, send j}
first for the
KABILOK

CATALOGUE
which contains a
splendid  selection
of cabinets.

Free on reguest

W. & T. LOCK LTD.

ST. PETER’S WORKS - BATH,
LONDN : 11, Red Li‘m 9'| Ww.e.1

[ Loud-Speakers,—Contd.
EPOCII Moving Coil Speakers are Masterpieces, de-
signed and produced by master engineers.

EPOCH Moving Coil Speakers are the Standard by
which other Speakers are Compared.

POCH Moving Coil Speakers are in Use in many
Editorial Offices.

Famous Laboratories.

EPOCH Moving Coil Sfieakers are in Use in many
Broadcasting Statidms.

POCH -Moving Coil Speakers are in Use by most
Prominent Musicians,

POCH Moving Coil Speakers Bring Unbounded
Joy to Thousands upon Thousands of Homes.

EPOCH Moving Coil Speakers, the only Speakers
that give clear, uncoloured reproduction.

EPOCH Moving Coil Speakers do Render Speech
Perfectly and Music Correctly.

POCH Moving Coil Speakers Provide the Perfect
Illusion of the Axtist's Presence.

EPOCH Moving Coil Speakers Represent the Finest
Intrinsic Value ever Offered.

EPOCII Moving Coil Speakers are Guaranteed for a
year, but last for ever.

EPOCH Moving Coil Speakers bring the Grand
Concert out of the mostr Modest Set.

POCH.—You can hear a hundred Moving Coil
Speakers, but Epoch is different.

POCH.—If you own the best set, on.y by Epech
can, you confirm it.

POCH.—Away with the tin can and cracked banjo
reproduction, and install an Epoch.

I EPOCH—&\vay with the drumminess, droniness and
huskiness of the average Moving Coil Speakexs.

EPOCH.—The clearest, sharpest, cleanest reproduc-
tion—a marvel of accuracy and beauty.

POCH Moving Coil Speaker Models from £2/10
to £30.

EPOCH Moving Coil Speakers.—Models for every
requirement and' taste.

EPOCH Permanent Magnet Moving Coil Speakers.
—Nine models from £3/15.

EPOCH Permanent Magnet Moving Coil Speakers
Require no Mains or Batteries

POCH Permancent Magnet Speakers are more

Speakers.

on the market.

EPOCII Super Cinema Speaker has Created the Blg
gest sensation for many years.

Sensitive as the so-called Supers.

LPOCH Super Cinema - Speakers give Enormous

! Volume from a 1i-watt Amplifier.

| EPOCH Super Cinema Speakers are ased en many

100-watt Amplifiers and never ‘ rattle.”

EPOCH Super Cinema Model is Standard on several
Talkie Equipments,

EPOCH Super Cinema Model is already in use in
over 200 Cinemas.

EPOCH Super’ Cinema are the only Moving Coil
Speakers used in Large Theatres, unaided.

EPOCH Super Cinema Speakers provide alone the
Upper as well as the Lower Register:

EPOCH.—Othex Moving Coil Speakers require the

help of exponential horns to provide depth.

YPOCH.—A list of many prominent cinemas using
the Speakers supplied on request.

EPOCH Speakers are not Made of Tin- or Alu-
minium Stampings, but are sound; solid, en-

gineering jobs.

EPOCH Heartily Invite Comparison, on all counts,
with any make, regardless of priee or claims.

POCH.—Don't accept our quality claims without

verification, but don't’ accept any other maker's

either.

YPOCH.—Order one for 7 days’ approval, and test
.. with a switch-over; the only real test.

EPOCH Moving Coil Speakers may be heard in our

METAL CHASSIS IDEAL HOME RECEIVER

Complete with all holes drilled Carr.
and baseboard L 13 / 6 Paid.

S.G. Short Wave II1 small wreemng Carr.
box for H.F. valve .. 2/6 Paid.

J. BURDEN AND SON
Sheet Metal Workers, ALCESTER.

tration ‘Room Daily,

POCH.—Our demonstration room is in the heart
ot London.

POCH.—Its accessibility has been stndied for the
convenience of calless.

POCH.—If ‘you cannot call, write for booklet
W.8.3, and approval terms.

JPOCH, RADIO MANUFACTURING Co., Ltd.,
mmgdon Av. (near T.udgate and Hclborn Ln-

cuses). ‘Phone: Central 1971. [8983 |
Mention of ** The Wireless World,”’

when writing to advertisers, will

EPOCH Moving Coil Speakers are in+Use in several |

STUPENDOUS!

A recent advertiser im
«THE WIRELESS WORLD”
writes as follows:

“ As the results from my
advertisement in ‘The
Wireless World’ were
stupendous, I shall be
glad if you will cancel
my advertisement in
next  week’s issue as I

am cleared out.

I might add that ‘The
Wireless World’ is the

best journal I have

Sensitive than most Bnergised Moving -Coil |

EPOCH Energised Models are the Finest ever put‘l

EPOCH Super Cinema Model is many times, as |

1"
read.
W. F. Macbeth,
“ Braemar,"
Ballymena, Ulster.
a |
3 ; 2 2
w.w.89.

%al\y

§0
Replies!

A recent advertiser in ** THE
WIRELESS WORLD"”
writes as follows :

HAVE received so

many replies to my

advertisement in
¢ The Wireless World,’
which appeared under a
Box Number that I am
sending herewith stamps
to the value of 6d. as
further payment towards
your postage expenses.
Thanking you for the
quick despatch of all
replies.”’

R. W. CAPEWELL,
52, Chapel Terrace,
Trent Vale,
Stoke-on-Trent.

W.\V.88.

ensure prompt atlention. B32

b

— -
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Loud-Speakers.—Contd.

POCH ¢9 Speaker, D.C. model, Pentode coil, per-
fect condition; £3/5.—Box 5441, clo The Wireless
World. [8908

D{ASSIME Loud-speaker, powerful unit, cabinet lin.|
solid inlaid manogany, 26x28x 14, handsome ap-
pearance and tone; £4/10.—W. A. Searle, 29, Robinwn |
Rd., London, E.2. [€925 |

|

NF,W Magnavox 4 Moving Coil Speaker, in perfect |
condition; £4/10.—Greenhalgh, 18, Openshaw St., |
Bury, Lancs. {8927

SUPER’I‘ONE Mahogany Cabinet Loud-speakers, per-
»)  fect tome, stupendous volume; 35/-; trade en-
quiries inyvited.—Supertone ‘Reproducers, 97, Thomas
St.. Bristol. [8793

.l. AGNAVOX Moving Coil Speakers, 1929 6-volt

models, never been used, in original ‘caces; 3
guineas.—Wilburn and Co., 23, Bride Lane, Ludgate
Circus, E.C.4. [8884

MO\‘ING Coil Speaker, large cabinet, 6v. acc., per-
fect tone; heard appointment aiter 7; 70/-—2,
Green Lane, New Eltham, S.E. Eltham 1654. (8960

UBLIC  Address Loud-speaker Horns (prov.
patented), forr moving coil loud-speakers, as sup-
plied to the B.1.1I. and Ediswan Co.s.—G2VM, 27a,
Bridget St., Rugby. [8975

AIR-CI{_R OME, 4-guinea chassis, new, moving coil
quality; 57/6.—Brookes, Rivington, Compstall Rd.,
Romiley. [8940

SENIOR R.K. Reproducer, with built-in rectifier,
200-240-volt, unused and in original.packing; £9.
—Bowden, 2c, Park Rd., Hampton Ifill, (8986

TRANSMITTERS.

HEBROS. Chebros. Chebros transformers ard
cholkes of all deseriptions, special transformers for
transmitting and modulation; chokes a speciality; en-
quiries invited.—Chester Bros., 244, Dalston _'Lane,
Loundon, E.8. £5240

VALVES.

MPLIFIER Valve.—If you require power you can-
not do better than cne of tnese:—

ILAMENT Volts 6, plate volts 400 (maximum),
grid bias 84 volts (approx.), impedance 800 ohms.,
amplification factor 3.8, mutual conductunce 4.35
m.a./volts; price £5/10; see article ¢ 'Fhe Wireless
World,” 24th July, 1929, then send to North London
Valve Co., Ltd., 22%, Cazenove Rd., Stoke Newing-
ton, London, N.16. (8808

OUDEN Valves (British), unused, 6-volt, half
price, 3/3; ditto, bright emitters, 4l%-volt, 1/9;
c.0.d.—Thorburn, 14, Reid St., Morpeth. [8985

COMPONENTS, ETC., FOR SALE.

ELLING-LEE Panel Fittings are designed to give
an expert fimsh to any home-constructed set;
catalogue post free.—Belling and Lee, Ltd.,, Quecnsway
Works, Ponders End, Middlesex. (0018

ESTON Model 301, milliumeters, ammeters, and
voltmeters, 21/- each; hot wire ammeters 0-1
amps., 4/-; 0-0-5 amp., 3/-; instrument repairs and
alterations; send for list.—The Victa KEleetrical Co.,
47, High St., Battersea, S.W.1ll, Established 19[10.
3 8626
EXPERIMENTER Has a Large Number of Various
Components for Disposal, all in perfect order;
send for list.—Gay, 7, St. Matthew’s Arx., .Surbiggxé.%
LI _Good as New; Biue Spot minor chassis, 4/6;
Wate’s universal double cone, 5/6; Lewcos wave
trap, 4/6; Lewcos Reinartz, transeeil, 550 metres, 3/-;
Lewcos 6-pin_base, 1/-; Reinartz aerial coil, 2,000
meters, 2/-; Dubilier R.C. unit, 3/6; Igranic gramo.
pick-up, 10/-; Magnum H.F. choke, 3/6; Varley wire
wound ves.,, 80,000 ohms, and holder, 3/-; G.E.C.
volume control, 1 meg., Clarostat vohune contro!, 2
meg., Mullard P.M.1 valve, new, 4/-; lot for #£2/5.--
Avey, 8, Newport Rd., Stafford. [8899

HREE S.M. Dials, HI. choke, J.B. neutralising
condenser, 1/- each; 200v. to 4v. 4a. filament
transformer, £1; 3 Cosmos A N.P. ccils and bases,
5/- eagh; 4 Cosmos A.C./G., 7/6 each; Cosmos A.C./R.,
8/6; 2 rectifying valves, 7/6 each.—14, Alexandra Rd.,
South Norwood. [8901

AMATEUR’S‘ Surplus.—All as new; Crossley Merola
pick-up, with tone arm and self contained volume
control, 20/-; chrome loud-speaker, with ''efag 4-pole
unit, 30/-; Blue Spot Major chassis, 10/-; R.I. gen.-
purpose transformer, 8/-; D.E.5, 4/-; Bll, 5/-; Mazda
215, 15/-; Marconi pick-up, 55/-; central lab., 400 ohms,
5/-; 2,000 ohms, 5/-; full list on application,—
BM/PXJN, London, W.C.1. [8910

.I. Varley Automatic Tone Arm and Piek-up, 40/-;
set of 4 Berclif coils (long, short waves) for Lode-
stone and Touchstone receivers, 30/-; W.M. Signal
Booster screen grid H.F. amplifier (long, short waves),

INEXPENSIVE ]
PUBLIC ADDRESS
and '

2 mose TRANSMISSION

— MICROPHONE —

Comp}ete on_Stand, Microphone only, !
tg” high, gxirmg_sui- fitted with hooks and
pension and terminals ; + il
fitted, every part !erm;pz(llls, I sp!rllr‘lgla
nickel - plated, = as pAHEEE QUL SAGEGE
illustration, plated,

This thoroughly efficient Microphone has been espec-
ially designed for use with small Valve Amplifiers, or in
connection with Wireless Sets which are adapted to
work from a Gramophone Pick-up. When connected
to two or three L.F. Stages, through a Microphone
Transformer, this Microphone is GUARANTEED to
transmit speech and music without distortion and
with ample volume to fill a large hall.

Microphone Transformer,

{ 3 special design €0 obtain best possible results
from sensitive Microphones when connected
to Valve Set, or Valve Amplifier; best Trans-
former for clear speech with volume, speech

and muslc transmission, Public-Address Microphones, ete.; Prim.

and Sec. terminals; tull directions for use of Microphone

and diagrams of connections free. Goods by return post L)

FREDK. ADOLPH, Actual Maxer, ’PHONE :
27, Fitzroy Street, London, W.1, Museum 8329.

Every inch of space is
making the famous Columbia
¢ Layerbilt ' battery. The result
~—concentrated power from top
to bottom and an electrical
capacity half as great again
as any other battery in
the world of the same
tvpe and size. Not a
single soldered
conncction,

used in

valre scls,
20/-.
No. 41755.
99 Volts,
speeially
récommended
for portables.

Colufnbia
RADIO BATTERIES
J. R. MORRIS, Imperial House, 15, Kingsway,
London, W.C.2.

Scotland : J. T. Qartwright, 3, Cadogan 8t., Glasgow.
.

| 8/

Components, Etc., For Sale.—Contd.

5 New, few hours test only; Mazda I'220, 8/6;
Mazda 215 $.G., 15/-; Cossor R.C.410, 4/-; Dario

S.P. 4yv. 4/-; Amplion A.U.4 horn unit, as new, 15/
—77, Hartland Rd., N.W.6. [8920

“HRELESS Components for Sale; eheap.—Apply 316,
Portobello Rd.,, W.10, after 7 o’clock. (8924

EXPERIMENTER’S Surplus.—Ferranti A.F.5, 20/-,
 0.P.4C, 12/6; mains transformer 1’6, 10/-; B.'".H.
15:1, 5/-; B.T.H. stand microphone, £3; Marconi pick-
up, as new, £2; Celestion, 10/-; 2 Lotus variable con-
densers, 0.00035, 2/6 each; 2 P625A, H.L.610, 4
1).E.L.610, 5/- each, 25/- the lot.—A. Fitzbrown, Hunt’s
Cross, Liverpool. [8932

CRYPTO Charger, 200v. 50 cycles, ontpnt 8 and
16 volts 5 amps., perfect coudition, £5/15;
Grabam Farish 3-valve nnit, 6/-; Watwmel choke trans-
former, 6/-; 6-pin coils, 2/3 each; varions wire wound
resistances, E.B., 1/6 each; Varley 200,000 and lolder,
Lissen O.P. choke, 3/6; volume control, 2/-;
Universal motor, with worm gear (D.C. or A.C.), in-
cluding resistance, snitable for gramophone, 27/6; stamp
reply.—105, Hunslet Hall Rd., Leeds. [8934

ADIO HOUSE, HUDDERSFIELD, issues the Reli-
ability Wireless Guide, which will be sent post
iree upon request by Messrs. J. IL Taylor and Co.,
15, Macaulay St., Iuddersfield. [7823

AR Exchange.--See our advertisement under Re-
ceivers for Saie.—Scientific Development Co., 57,
Guildhall 8t., Preston. (0228

AMATEUR Clearing Surplus Offers 1 Sifam, 4 Supre-
cision milliammeters, various ranges, Sifam double
range voltmeter, all as new, 17/6 each; 3 unused
Cossor 4-volt R.C. valves, 5/- each; Ferranti A F.4
transformer, unused, 9/-—2, Green Lane, New Eltham,

Eltham 1654, [8962

B.T.H. Pick-ups and Tone Arms (cranked), 30/-
each; Dubilier condensers, type 640, 0.003 mid.,
1/- each.—G2VM, 27a, Bridget St., Rugby. [8974

- MAZDA AC/S8G, 18/6; AC/HL, 11/6; 2 AC/Pls,

13/- each; all unused; B.T.H. output trans-
former, 10-1, 10/-; 2 utility D.P.D.T. switches, 2/6
each; Lewcos 6-pin B.A.C.5, B.A.C.20, 3/- each;
P.M.6D, 5/-; S625, 5/-; postage extra.—Lomax. ¢/o
Newman, Dashwood Rd., Aliord, Linecs [8919

OMPONENTS Lent on Hire.—Details irom Alex-
ander Black, Wireless Doctor, 55, Ebury St.,
5.W.1. Sloane 1655. [0329

WEARITE Foreign Listener Coils, botli bands, 39/6;
Radielle A.C. transformer, 27/6; all new.—Need:
ler, 857, Holderness Rd., Hull {8984

LEARANCE.—Bolt dynamos, volts 12, amps. 12,
C.A.V. dynamo, volts 8, amps. 6, quick sale,
35/-; Browns P.Q. type public address loud-speaker
horns and flares, excellent condition, 11/6; Gammont
speech amplifier, £5; ex Government heterodyne wave-
meters, 8/6, ohmmeter, 35/-; portable voltmeters,
teak cases, 17/6; Marconi ¥ K.W. transformers, 22/6;
new Burndept Ethophone 1V 4-valve receivers, ma-
hogany cabinets, sacrifice- £5/10.—J. B. Humphrey:
and Co., 23, College Hill, Cannon St., London, E[:'ag'a‘"i

BANKRUPT Stock.—Have secured another 30 push-
pull amplifiers, as advertised in last week’s 1ssue
at 37/6 each, carriage’ paid —Franks, 42a, St. George's
St., Cannon St. Rd., Londou, E.1. 'Phone: Royal
8546. 89+t
ATLAS Eliminator, A.C.16 input, 200-250 volts, out-

put 150v. 30ma., £3; Loewe pick-up, 10/-; Blue-
spot 66K and Major chassis, 25/-; pair Music Magnet
coils, 9f-- all guaranteed as new.—Briggs, Carlion
Rd., Shipley. {8954

VARLEY Dral Wave Regional Aerial Cpil, 10/6;
Varley Nicore 1 transiormer, 13/6; Sifam M.C.
milliammeter, 0-20, 12/6.—Jolly, 25, Hamilton Rd.,
London, W.4. [8953

ALVES.—Two B T.H: B4, three D.E.5B, two D.I..5,
one P.M.6, 5/- cach, condensers, Bowyer-Loewe
triple gang. 0.0005, 15/-; Cyldon 0.00015 and 0.0003,
5/- each; three Peto-Scott neutrodvne condensers, 2/-
each; Indigraph dial, 2/-: condition periect.—Seath,
4, Maida Vale Cottages, Island Rd., Sturry. [8952

ARLEY Anlimovos (3), 4/6 each; H.F.
4/6; Mullard Permacore, 14/-; R.I. 6 terminal
transformer, 15/-; lye 32 henry choke, 9/-; Heay-
berd mains transformer, '210v. input, 200v. output,
10/-; ditto smoothing choke, 50 henry, 100ma., 10/-;
also Amplion Lion L.C.14, oak, as new, £9 model,
accept £5/15.—Blunt, 4, Grove Park, Redland, Br[l;égll
CELESTION (€24 Chassis, guaranteed, listed £14,
accept £o; Oldham H.T. charger, type A.CH.1./,,
listed 45/-, as new, £

16 HART 10 Volt H.T. Accumulators, 3,000 actual,
good .condition; listed 9/3 each, accept .3/6 each,
or £2/10 the lot.—Taylor, 74, The Mint, Rye. [8946

V. 55 Exide. 16/-; Brown No. 2 pick-up, adaptel
and Watmel arm, 17/-; Cossor 610 ILF., 4/6.—
Ackaman, 722, Chester Rd., Stretford, Mancl e?éeglse

choke,

MARCONI 2-stage Aniplifier, mahogany, 50/-; Mar-
coni pick-up, with arm, £1: P.M, 24 pentode,
15/-; P.M.256, 16/-; Marconi D.E.H.610, 6/6; Ferranti
0-50 milliammeter, 17/6; Lewcos binocular coils, 6/-;

with 8.G.215 valve, 40/-— Grange View,” Ross Rd., all as new.—Eve, 65, Balsall Ileath Rd., Birmingham.
South Norwood. {8916 18937
AS Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thoroughly reliable.
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SUPREMUS SPECIALITIES LTD, |
118, HIGH STREET, ERDINGTON, B'HAM |

Northern Agents : THE CHORLTON METAL CO.
18. Amber Street, Manchester.

Type “R”

.
also Type B 6d.
and Type 3" 434,

Even when their heads are engraved terminals are apt
1o be very muddling—if the tops come off. The tops of
Belling-Lee terminals cannot possibly come oft—one of
tha many advantages to be gained by using these
excellent little producte. Ask your dealer, or send to us
for FREE Belling-Lee H book ** Radio O 1] ”

BELLING-LEE |

FOR EVERY RADIO CONNECTION _|

Adw. of Belling & Lee, Lid., Queensway Works,
Ponders End, Middlesex.

Resistance 0 to 3 meg. =

MISCELLANEOUS.
A LEXANDER BLACK,

THE Origina! Wireless Doctor, will eall (London
and Ilome Counties) and cure your set.

ONSULTATIONS by Appointment Without Obliga’

tion, sets installed. maintained, and brought up

to date, gramophoine pick-ups, elim:nators, and Web-

son moving coil speakers demonstrated; purity repro-
duction specialists.

- .
[=. Ebury St., Victoria, S.W.1. Sloane 1655.
Y ¥ [0277

ALIBRATE Your Set With the C.D.13.5. Calibration
Chart; 8d., post free—C.D.E.8., 98, Cherry
Orechard Rd., -Croydon. ¢ 18612

REPAIRS to all Types of Receivers; London area;
expert advice.—I. D. Armitage, 4, Willow Av.,
Usxbridge. [8698

COTT SESSIONS and Co., Great Britain's Radio
2 doctors, offieially appraved as wireless repairers
by Radio Society of Great Britain and Wireless League;
old sets of every tvpe repaired. rebuilt, modernised ;
send set for immediate quotation.

COTT SESSIONS and Co.—New sets constructed
with your or our components. guarantced finest
workmanship; we specialise in *' Tae Wivoless World 7
circuits; remember, we have satisfied customers
throughout the British Isles and in three Contineuts;
if you so desire, we will design .and_construct high
grade apparatus to suit your especial circumstances for
quality. range and selectivity.—Tel. : Tudor 5326. Mus-
well [Till, Londor, N.10. {0262

FAIR Isle Jumpers.—For high elass goods at whole-
sale prices, apply Potingers, Hamnavoe, Leli:\vick.
8889

PATENT AGENTS.

PA’I‘ENTS and Trade Marks, British and foreign.—
Gee and Co. (1L T. P. Gee, Member R.S.G.B. and

AM.IR.E). 51-52, Chancery Lane, London, W.C.2.
‘Phone : Holborn 1525. [aoo1

KIXG’S PATENT AGENCY, Ltd., 146a, Queen Vie-
toria St., 1.C.4.—Free advice and handbook on
patenting inventions and registerinz trade marks hy
registered agent with 43 years’ experience. 0002

REPAIRS.

doctors: read advertisemcnt under Miscellaneous
column. [026
UARANTEED Repairs by Experts.—Loud-speakers,
headphones, cone units, pick-ups, any type, re-
wonnd, remagnetised, and adjusted, post free 4/-;
{ransformers, from 4/-—~Howell, 91, Morley 1ill, En-
field, Middlesex. (7882

faction send remittance after approval of same.
—-Leeds Wireless Repair Service.

dition.—Jolhnson, 23, Southwood Rd., Ramsg[ate.

$24, also short Wwave model 34.-Redway, Point,
Exmouth. (8

“7ANTED, demonstratory and canvassers for port.

EPAIRS Returned- Post Free, and to ensure satis-

OUD-SPEAKERS, headphones, rewound .-to any
resistance and _remagnetised, 3/-; transformers

F.5C, 0.P.M.1C, Ferranti meters, all ranges, stand-
ard clarostats.—Paul, Theatre Royal, Blrth. [8931 I

HE.—\DPHONES.—Brown’s 8,000 'ohms, perfect comn-

“7ANTED. Marconiphone short wave adapter, Imodel
900 0

ables.—Box 5465, ¢/o The Wireless World.
(8957

SET Coils, Cockaday’s L.C.27, Hammerlands 0.000275
dual condenser.—Box 5464, c/o The Wireless
World. v [8941

POR'L}BLE Wireless Sets Bought for Cash, any con-
dition.—Box 5466, c/o Tle Wircless 1 orld. [8967

CAPAC{TY Bridge, measuring 0.00001 mfd. upwards;

>

Shoal
of Requests!

A recent advertiser in
“THE WIRELESS WORLD"
writes as {ollows':

“T feel T ought to
inform you how success-
ful my small advertises
ment was in “THE
WIRELESS WORLD”
of December 25th.
Even before I had seen it
myself I had received a
shoal of requests of all

VANIA N A ANNN YN NNN A AN NN AN

N descriptions. Practically
N .

:\‘ everything was sold.”

N -

N Martin Woodroffe,

Ry Westington,

N Chipping Cawmpden,

f\v Gloucester.

X WV ot

COEIL I AR EIISIEIIIIIIIY,

COTT SESSIONS and Co., Great Britain's radio |

« Could have been sold
N over a dozen
times!”

A recent adveriiser in
“THE WIRELESS

rewound. 4/-; Blue Spots, Triotrons and 4-pole units, WORLD" wriles as
4/6; work guaranteed.—Leeds Wireless Repair Service, il
5, Boston Place, Green Rd., Leeds. [8945 0LIowWS .
'
WANTED. You may be pleased

to know that the coils
advertised in
‘THE WIRELESS
WORLD?’ could have

been sold over a
: dozen times.

“They were sold first
post here on Thurs-
day morning, and I
had applications for
them for a fortnight

approval and ,accuracy essential. —BM/ZLME,
W.C.1. [8964 f T
atter
EXCHANGE. 3 ,
W. A, Pelly,
E Will Accept Your Surplus Apparatus {(making Pierhead

For Radio Receivers or yon a high allowance) in Part Payvment for Any
Gramophone Ampli- New Apparatns; your enquiry will be dealt with promptly. Eastbourne,
fiers, Smooth andsilent —Bostock and Stonnill, 1, Westbourne Terrace, 8:E.23.
in operation. Can be [8923
used with metal panel
if desired. ~ %A’.l; szfse}r}sl in Exchxﬁxge for (tJoviefntry Ezagle Motor .
: . ycle, 2% h.p., or sell, nearest offer £1 .—Repath,
GAMBRELL RADIO LTD., 8, Buckingham 5t., Strand, London, W.u.2, Downﬂl‘honﬂ\ﬂ- “hear Plymouth. (8918 W.W.92.
Mention of ‘* The Wireless World,”’ when writing to advertisers, will ensure prombl attention. AG

-
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Exchange.—Contd.

7ANTED, good short wave receiver, complete, in
exchange fer Titan Three, in cabinet, and Under-
wood portable trpewriter, both new condition.—Box 5442,
clo The Wireless World 1890g

FINANCIAL PARTNERSHIPS.

ARTNER Required, capital £300-£500, half-share
well established business East end of London, wire-

less, electrical, gramophone, and acenmuilator service;
would consider outright purchase as alternative.—Write
Dox 5444, clo The Wireless World. [8914

SITUATIONS VACANT.

‘ IRELESS Operating Appointments Assured;

short qualifying course, day, evening; fees pay-
able after appointment for boarding students; Morse
classes.—Manager, Wireless School, 21, Manor Gardens,
f.ondon, N.7. Archway 3694. [81z1

ADIO Sales Department.—Wanted, young man, aze
13-20, some technical knowledge essential.—\Vrite,
stating salary required, ete., to London Eleetric Wire
Co., Church Rd., «Leyton Iept. TFM. [89l2

ENGINEERS Required Immediately for Sound Re-
producer Section, only those with actual experi-
ence of talking equipment need apply.—The B.T.H.
Co., Ltd., Construction Department, Rugby. :
8987

IRELESS Services.—The Premier Telegraph

College in the British Isles (established 34
vears) gives a sound training to all students, with
assured positions on qualification. Fees are not dis-
guised under expensive board-residence scheme. 44
students out of a total of 47 obtained gqualifying
wireless certificates at first attempt in the last seven
Government examinations.—Apply for prospectus, Dep..
W, The London Telegraph Training College, Ltd.,
Morse House, Earl's Court, S.W.5. [8943

SPLE.\'DID Opportunity for a Smart Young Man,
thoroughly experienced in retail sales, must fur-
nish good references, very attractive prospects of ad-
vancement to a man with ability.—Call 11-12 a.m.,
Polchars, 98, High St., S.E.8. (8936

SUDA.\' Government Posts and Telegraphs Depart-
ment require the services of a Wireless Inspector
in the Engineering Brauch. He should be a trained
electrical engineer, well up in modern wireless prac-
tice and have had military training, preferably with
experience as a N.C.0. Age 23 upward, singie man
preferred. Pay £E.300-£E.324 per anpnum on two-
years’ probation, after which permanént service may
be offered (£E.1=£1 0s. 6d.). Strict medical exami-
nation. Free second class passage. Full particulars
on application in writing to The Controller, Sudan
Governmeni London Office. Wellington House, Buck-
ingham Gate, S.W.1, marking the envelope ‘‘ Wire-
less Inspector.” (8913

SITUATIONS WANTED.

YOUNG Man, 21, desires situation conneeted radio,
first ciass P.M 3 vears’ operator leading ship-
ping company, excellent education, stndent B.LE.T.,
lreen interest modern radio developments, excellent reter-
ences.—Box 5445, clo The Wircless World. (8815

MASUFAC’I’C‘RERS.»Radio engineer (21}, 8 vyears'
experience, factory, test, talkie’s, sales, desires
progressive position.—W. Salt, A.M.LR.X., Cityr and
Gnuilds (Radi 5, Coverdale Rd., Lancaster. (8922

PADIO Engineer (28) desires change to reliable post,
U technical and practical experience of manufactures
of quality, incloding mains, radio-grams, and P.A.
equipment —Box 5463, c¢/o The Wireless World. [8965

YOUNG Man, keen, well educated, desires post as

salesman, electrical and wireless firm; moderate

salary.—Mulholland, 16, Meredyth Rd., Barnes.
[8980

KEEX Young Man seeks Position Laboratory Assist-
ant, good theoretical and practical knowledge
radio, neat bemch worker.—Box 5462, efo The Wire-
less World. [83968

BOOKS, INSTRUCTION, ETC.

- HE Wireless Mannal” (new 1930 edition), by

Captain Frost, is an ideal non-technical book
fuli of wp-to-date facts about wireless development,
choice of set, how to use your own set, etc.; illus
trated; 5/- (post 5/4), of a bookseller, or Pitman's.
Parker St., Kingsway, W.C.2. {8178

STEP by Step Wireless; a complete courss of the
theory of electricity in relation to the practical
design of wireless apparatas, eliminators, cireuits, etc.,
with extracts from a designer’s notebook, giving up-to-
date practical application; issued weekly, send 1/- p.o.
for first 4 weeks.—Clifford Pressland, A.M.I.E.E.Eng.,
Dept. W.\W., Hampton-on-Thames. -[0185

REE: Inventor’s Guide on DIatents.—T. A. A., 253
(W), Gray’s Inn Rd, London, W.C.1. (6373

The J.B. ‘¢ Tiny ’ Condenser combines
the most expert workmanship with many
ingenious features of design—all in an
area little more than that of a matchbox.
The extreme neatnessand lightness make
the ¢ Tiny *’ particularly useful for Port-
ables and wherever space is restricted.
Its Ball Bearings, Pigtail Connection and
thorough insulation are other points
which speakfor the efficiency ofits design.

Supplied complete with knob, pointer

PRECISION INSTRUMENTS

Advertisement of Jackson Bros., 72 St. Thow

s’ Street, London, S.E.1.

and scale and fitted with Slow Motion,

ratio 8-1. :
J.B. “ TINY " CONDENSER: PRICES::
0005 .. .. 10/= -0003 .. 9/6
0002 9/- 0001 8/6

Telephone: Hop 1837.

FREE! 6d. Book

An interestingly written and well-illustrated
36-page book on Condensers. lnvaluable
to the radio enthusiast and should be in
the hands of every set constructor and
owner, Published at 8d,, but sent Free and
post iree to all readers of ‘““‘The Wireless
World» for 11d. stamp. Write Dept. W.,

WINGROVE & ROGERS Ltd.
188-9, Strand, London, W.C.2,
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ELECTRADIX

We have the Biggest Stock of Radio Apparatus,
Laboratory Instruments, HT, and L.T. Dynamos
and Motors, Experimental and Laboratory Gear in
this Country.

Immediate delivery from stock to any part of the
World. Call and inspect or send addressed envelope
for list. Tell us your wants and we will offer some-
thing suitable,

ELECTRADIX RADIOS,

218, Upper Thames Street, E.C.4.
City 0191, Electradix, Cent, London,

N s e R NS s N E NN EV Y VNS VNS ANBANNEEERANSE NN RN R

METAL Cabinets

Precisely to specification and sealel with Tubular
Brass Gauze, for g
ALL “WIRELESS WORLD"” SETS
Oak Base and Oak Finish - - . - 57/8 complets
Mshozany ) - - - B
Oak Base and Imitation Leather - . - 63
Metal Container and Copper Screens, less woodwork 47/3
COILS, DRUM DIALS .
AND ESCUTCHEONS to “W.W."” Specification.
1930 Everyman Four 47/8 pe: set
NEW Kilomay IV - 45/~ "
Record TIL - - 45/«
Wave Trap - - 10/3
£2" Drum Dials with Escutcheons 5/8 each.
RIGBY & WOOLFENDEN,
Sheet Melal Workers,
Milnrow Road, ROCCHDALE.

<. ey,

'Phone 2943

BOOKS on WIRELESS

Vrite for complete list to

. ILTFFE & SONS LTD.,
Dorset House, Tudor St., London, E.C.4.

W,

A7 Advertisements for ** The Wireless World ** are only accepted from firms we believe to be thovoughly reliable,
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Abbey Radio
Adolph, Fredk.
Appleby, E. Hethering P
B. & J. Wireeess Co. ...........
Baker's * Selhurst ” Radio

Bayliss, William, Ltd. ....
Belling & Lee, Ltd.

Brownie Wireless Co. (GB). Ltd

Bullphone, Ltd. .....
Burden, J., & Son ......

Burne-Jones & Co Ltd. (\la"num)”.
& I

Burton, C. F.
Clarké, H., & Co. (Mer.), L
Dubilier Condenser Co. (1925),
Edison Swan Electric Co., Lid.
Electradix Radios
Eponch Radio Mig. Co.. Ltd. ...
Exide | A ol
Formo Co.

Ltd.

INDEX TO ADVERTISEMENTS.

Gambrell Radio, Ltd.
Graham TFarish Radio .
Hegra ........
Holzman, L.

Igranic Electnc Co
Jackson Bros.
Jewel Pen Co.
“Lock, W. &
Lustrolux, Ltd.
Lyons, Claude,.

M-I, Magneto Synd., Ltd.
Morris, J. R.

Paroussi, E.
Partridge & DMee,
Perseus Manf. Co.

4
1
15 Parker, W. H. ......
0
4

Mitchell, E W. & Sons .. ..

Mullard Wireless Service Co., Ll

PAGE PAGE
IR DLl s TR ioF N R e N L. L. NG
16 Radiogramophone De'v'elopment Co. Cover ii.
7 Righy & Woolfenden ...... ..................... 15

Rothermel Corporation, Ltd ((./Ll’ltl'dllb) 2

3 Savoy Units ... ... 10

15 Squire, Fredk.,, Ltd. . ;. WG

10 Supremus SpecialiLies, Lid. RO o 16

12 Telsen Electric Co., Ltd. ..... Cover i

2 Thomas, Bertram ........... 5

Cover i. Mransformer Repair Co. s .. 10

..... 9 Turner & Co. ... ...... ). 4. . 98 11

Cover ii. Turnock's \Iouldmgs .\ e - - B @

.............. 13 Vox-Veritag . -0
Cover iv. Westinghcase Bzal\e & baxby bwnal Co.,

10 Ltd. ab 1 5 0o 0 o owE 0 GecooBD C - oo EREE T 3

I ] Weston Llectnml Instrument Co. Ltd. ...... 16
Cover ii. Wilkins & Wright, Ltd. ................. .8

... 10 Wingrove & Rogers, Ltd. .. ............. 15

Write for your copy of '* Radio
Control,” which explains simply
the electvical operation of a
radio sel. Sent free on receipt
of a postcard addvessed to :—

Wori 's

SmI/WIOII'OI

Model 528, Pocket Size
A.C. Tester

A smal! and reliable instrument
essential to maintain accuracy and
efficiency in Voltage control. The
sensitivity is remarkably high,
6 m.a. for 600 volts with self-
contained resistance. The Scale is
very legible and the damping
excellent. This instrument is
capable of continuous service at
full load.

Prices from

£3.10.0t0£4.15.0

WESTON

ELECTRICALINSTRUMENT
CO.,LTD.
15, Great Saffron Hill, Londoz, E.C.1
]

|

CThe valve
with the
NEW

COLLOIDAL
FILAMENT

COATING

Representing the
latest development
of radio technique

H.F. and G.P. .. &/
Super Power .. 7j-

Ask your Dealer for
Particulars

Abbey Radio, 47, Victoria St,. London S.W.1. Phone Victmi 3914

The “Ohmite’’
MOULDED AN-
ODE Resistance
thermetically
sealed in Bake-
lite. Noiseless
and efficient.
Negligible self-
capacity so that
the high notes
are retained. All values, 1,200
Also fitted with to 500,008 Ohims,

terminal  ends. 2/3 h
eac

FARISH

BROMLEY — » 4 KENT.

oo ofecfecle 0:0 0:0 020 60030 030 a0 o205 S0 430 o0 430 00 e§o ofe o30 o0 ofe efe fe 30 ol0 aS0aTe 0%
oo o3
020 0;0
o <
3 &Q ingworld ;
o o

o ant <
% l"[oior Dosting Journal %
L3 o
)

* The Leading British Yachting Journal
&  ~THE YACHTING WORLD” deals with &
o yachts and boats of all types and tonnages, B
o whether on the sea or inland waters. Every B3
o aspect of yachting and motor boating is covered D3
L in an attractive and interesting manner. e
0 k)
:E: Every Friday 6" pos

ILIFFE & SONSLtd., Dorset House, Tudor St., London, E.C.4 :.
.

®, 0 o% o % % o% % @, 0
0.0 0.0 0,000 o0 0.0 PN IX I X 0'0 0.0 0.0 o2 X 0.0 0.0 0'0 0'0 .0 0.0 % 0.0 EXEX LA %

Mention of ‘“ The Wireless World,”” when writing to advertisers. will ensure prompl attention. A8
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Superior Quality Power Transformers
“and Chokes for the Mains from 35/-each

BAYLISS

—to Customers’ Requirements.

BAYLISS ROTARY CONVERTER

Load 400 Watts.

ANY Input.
ANY Output.

PRICE

- £12.10.0

For Audio
Amplifiers
and General Purposes.

Also Dynamos,

Motor Generators, etc.

for all purposes.

WILLIAM BAYLISS LTD.

Contractors to the Admiralty, War Office, Colonial Governments, etc.

Sheepecote Street
e e , .. BIRMINGHAM s harm.”

Advertisemen

ts

jor '* The Wireless World *" are only accepted from firins we believe to be thoroughly reliable.
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L

OLUM

In radio there’s volume and volume—one a
disoordant blare which strangely enough is
often allowed to continue until chance gives an
opportunity of comparison, the other, a clear,
undistorted magnification of sound. It’sthe out-
put loudspeaker valve that makes the difference.

Only by the use of the correct type of valve—in
this case a Mullard Pentone—can you get the
most of the best out of your receiver.

Ask for these type numbers from your dealer.

PV 22 PV 24 PM 26

2 volt. 4 volt. 6 volt.

| \‘*‘é\\\% g‘%‘z\«}&]s.rlmg t}:ﬁ!‘

Advt. The Mullard Wireless Service Co. Ltd., Mullard House, Charing Cross Road, London, W.C.2.

Arks-

Printed for the Publishers, ILirre & Sons L., Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, S.E.L.

hRY Colonial and Foreign Agents:

Unirkp Srares—The International News Co., 131, Varick Streel, New York. Fraxce—W,. H. Smith & Son, 248, Rue Rivoli, Paris; Hachette et Cie, Rue Réaumur, Paris.
BeLGIUM—W, H, Smith & Son, 78, Marche aux Herbes, Brussels. INpia—A. H. Wheeler & Co., Bombay,. Allahabad and Calcutta. SouTn AFrica—Central News Agency, Lid.
AvsrRaLia—Gordon & Gotch, Ltd., Melbourne (Victoria), Sydney (N.8.W.), Brisbane (Queensland), Adelaide (8.A.), Perth (W.A.), and Launceston (Tasmania).
Canaps—The American News Co., Ltd., Torouto, Winnipeg, Vancouver, Montreal, Otitawa, 8t. John, Halifax, Hamilton; Gordon & Gotch, Litd., Toronto; Imperial Newe Co,,
Poronto, Mentreal, Winnipeg, Vancouver, Victoria. NEw ZEALAND—Gordon & Gotch, Lid., Wellington, Auckland, Christchurch and Dunedin.
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. NEW FLAT DHAPHRAGM LOUD SPEAKER,.

" The

AND |
RADIO REVIEW

'i 4
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The Pa/mr /érE Very eléssAmal‘eur

Wednesday Apzxil 9th, 1930.

ﬁ

“EKCOLECTRIFY”

YOUR RADIO

Write for Free E.K. COLE, Ltd.,

Booklet on %' Dpt w,
« All - Electric C N ’ Works,

Radio.” ( '7/ Leiuh « on ~ Sea.

PLUG IN-THATS ALL!

{3\ AWARDED THE CERTIFICATE OF 7\
’i;[ } THE INSTITUTE OF HYGIENE s\:

No. 554. Vol. XXVI. No. 15.
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THE NEW

p 16 PAGE
NOVOTONE BOOKLET

tells ‘you how: to obtain
REALISM FROM RECORDS
““ The Wireless World”’ says :—
“There can be no doubt that anyone
who has heard the Novotone
demonstrated . . . . would, from
that “time onwards, ‘cease to. be

satisfied with gramophone reproduc-
tion by ordinary methods.”

To Users of Electrical Pick-ups :—

Until you have used a Novotone you cannot
realise how great have been your losses in
reproducuon

Why not enjoy absolute realism which oaly
the Novotone can give you?

GET YOUR CoPY NOW CALL FOR DEMONSTRATION.

GAM-BRELL RADIO
GRAMOPHONE

NOVOTONE MODEL.

The Novotone is mcorpornted in this famous
Radio-Gramophone and gives to it the power
of reproducing records with a fidelity and
realism otherwise u'nposslble to obtam

Price

D.C. Mains, 69 Gns.
in Oak Cabinet.

Mahogany 71 Gns.

rice
AC. Mains, 80 Gns.
in Oak Cabinet.
Mahogany 82 Gns.

Hlustrated Literature on request.

II

m

GAMBRELL RADIO LTI?.,
6 Buckingham St., Strand, London, W.C.2.

Mention of ™ The Wiveless World,”’

i
i

l

\
RECTIFYING

For:

Reliable H.T. Supply
Dependability

Long Life

High Efficiency

Output easily varied \
and smoothed \

The rectifier that has stood
the greatest of all tests—
TIME.

Made by the manufacturers of
the famous Argenta Electric
Lamps and Fittings, All-
Electric Radio Receivers, and
Neon 'Signss

PHILIPS

RECTIFYING VALVES

PHILIPS LAMPS LTD., PHILIPS HOUSE, 145, CHARING CROSS ROAD,
LONDON, w.C.2.

RV.3

when _wyiting to advertisers, will ensure prompt attention.

o
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And when the British

ERTRI

PATENT

DRY BATTERY
was opened

A PERTRIX BATTERY

—after 1t had been in use for 8 months,
there was not the slightest sign of cor-
rosion. In the Pertrix battery there is

NO SAL-AMMONIAC

That explains its amazingly long life.

Now look at the illustration of the
ordinary sal-ammoniac battery. See
the thick white deposit for yourself.

That is what chokes the life out.

Buy a Pertrix and you will obtain
clear, silent reception, and a life, in
many cases,asmuchas809%, longer.

You can also obtain Pertrix bat-
teries for your flash lamp. Write
for leaflet ‘B, which will give you
full particulars of all types.

A SAL-AMMONIAC BATTERY

SAVE EXPENSE WITH
PERTRIX.

There is no ““ crackle "’ when using

a Pertrix battery. That is why

you can use it until it has entirely

run down. Use it in conjunction

»

PRICES with your nextnew Pertrix inorder

> to boost the voltage. You will find

- Discharge 12 that two Pertrix batteries last as
SARIBAE0, (* milliamps) GRIDESTAS: long as three of the ordinary type

Volts Size in inches. s, d. 7
. = 2 Volts, s, d.

L.
€0 s 6F 34 8 0
100 B8; 6f 34 130
120 103 6

because you can use all the power
9 16 in a Pertrix.

12 2 3
15 29

AN

= SAL-AMMON;

PERTRIX LTD., BRITANNIA HOUSE, 233, SHAFTESBURY AVENUE, LONDON, w.c.2. [ESNANEVYSF YL INIL C

] 105
Al Advertisements for ** The Wireless Warld ** are onlv accepted from firms we. believe to be thoroughly reliable.
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—and itis equally suitable for all popular 2—-,3—,and
4-valve Receivers. H.T.—absolutely rippie free 8
L.T. Accumulators always fully chargéd ; special
design for sensitive receivers—all'this in a hand-
some earthed metal case small enough to fit inside
any Portable. Westinghouse Metal Rectifier in—
corporated on H.T. and L.T. side. Guaranteed for
12 meonths. Dependable — trouble-free, low
initial cost—negligible running °

COStSLUWr L Ll i, L £5‘ 1736
Stand No. 437. Ideal Home Exhibition.

March 24th-April 17.

Write for parti-
culars and
FREE ART
. MODEL W.5. 'BI?ZK LET
PATENTS ; For A.C. Mains only. A
PENI;ING. J 100, 200/220, or 230/250 volts. i
DESIGN 40/100 cycles. Incorporales Westing- Ask
REGISTERED. house Moetal Reclifier on H.T. and L.T. D::lezo ;‘o;
side. H.T. Output : 120 volts at 15 m.a. H,T. demonstra-
Tappings : 2 variables (one §.G.) and one power. tion or call at our
L.T.: Trickle Charger for 2-, 4- or 6-vell accu- London Showrooms.
mulators. Size 9 in. X 5 fn.x 3} in.

PAILLARD

ELECTRIC INDUCTION MOTOR
IDEAL FOR RADIOGRAMS.
Causes No Interference.

({For alternating current only.)
Type 1201, for 100 t0 130 voOlts.
Type 1203, for 200 to 230 volts.

lves. It's theeasiest thingin the world toconnect D I e
Save your Valves. It's g iRl e

your H.T. Battery to your L.T. terminals—the easiest thing

in the world to blow your valves—an expensive pastime. NO Belt. Resistance, Brushes, Commutator Sparks, Noise or Hum in Speaker.
L e e usoary il M oroly =i ;’}13{10\{ SIMPLE, SILENT, ACCURATE, ROBUST, COMPACT.

s soon as the current is excessive ; it blows in 1/r000th ‘par! LI g % 0y - ) R
zfasccond. 'And 2/9 i not a lot £o pay for safe’ty. R Equipped with rz-inch Turntabé(leldcocvle:l:gu;vnh velvet, and Automa rake

ber! it is made by T.C.C., the very hall-mark of reliability.

£4.17.6

with unit plate as illustrated. (Without unit plate £4.12 . 0)

APOLLO GRAMOPHONE Co., Lid,
23 4/5, Bunhill Row, LONDON, E.C.1.

Advt. Telegraph Condenser Co. Lid., Wules Farm Rd., ¥, Acton, London V.3,

1282 .
Mention of * The Wireless World,”” when writing 1o advertisers, will ensure prompl attention.



‘APRIL QTH, 1930.

THE WIRELESS WORLD

ADVERTISEMENTS. 3

You'll get Detter service
from your Ediswan H.T.
battery—Longer life—more
even discharge—and a won-
derful freedom from back-
ground noises, thus ensuring
a sparkling, lifelike quality
of reproduction that will be
the envy of your friends.

beller-service

e: W.L. 204P. 66v.

9/6.

W.L. 205P. 66v.
17/6.

. 208P. 103v.
15/6.

EDISWAN
DRY B%TERIES

SO

& Aj]
&
=
W
S

Showrooms in all the Principal Towns.

THE EDISON SWAN ELECTRIC CO., LTD., .
:123/5, QUEEN VICTORIA STREET, LONDON, E.C.4.

B.57.

Hecat
sula.tlon
ONSErves /

H@Energg

in the
Mazda

H.L. 210

5

All filament supporting hooks
in the Mazda H.L. 210 are
coated with a heat insulating
substance which retains the
valuable heat in the places
where it can do the most
good instead of leaking away
down the supports as is the
case of most makes of valves.
These filament supporting hooks
render ‘the valve - sensibly
non-microphonic and it is thus
ideal for use in portable and
similar receivers,

For full details see catalogue
~—-free on application.

THE EDISON SWAN ELECTRIC CO. LTD.,
Radio Division,
la, Newman Street, Oxford Street,
Showrooms in all the Principal Towns.

EDISWAN ..

’

A3 Advertisements for ** The Wireless World

are only accepted from firms we believe to be thoroughly reliable.
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BEHIND the perfect

tone of radio that will

%
liveVARLEY RADIO—you ¢¢
will find Varley Components,

€very one an answer to a modern

radio problem. ’2&

Varley Components have proved their

performance in thousands of sets in
homes all over the country. They have
special features in design which place them
ahead of any others you can buy to-day.

Varley Components lend their betfer
quality of design and performance to
your set, giving it long range, selectivity
and perfect tone—radio that is a picture
of life itself.

Use them ; they are the foundations on
which is built radio that will live. Send
for the Section of the Varley Catalogue
in which-you are Interested,

SECTION A gives full particilars of 2- and 3-valve All-Electric Reccivers,
Radio Gramophones, Gramophone Pick-up and Auto-arm. %

SECTION B and C deals with H_F. Clhoke, Regional Coils, Bi-duplex
Resistances, Rheostats, Potentiometsr, R.C. Couplers and Anti-Mobos.

Details of Nicore Transformers, Output, ‘Push-Pull Input and Output
Transformers, ‘Push-Pull, L'F. amf Constant Inductarnce Chokes are given in
SECTION D, whilst Section E deals ‘with Power Transformers, $lamiard,
Dual and L.T. L.F. Chokes, Constant Inductance Chokes, and Power
Potentiometers.

STAND No. 440
IDEAL HOME EXHIBITION
MARCH 24th — APRIL 17th:

Advertisesnent of Oliver Pell Control, Ltd., Kingsway House, 103 Kingsway,
London, W.C.2. Telephone : Holborn 5303. e

Mention of ** The Wireless World,” when writing to advertisers, will ensure prompt atlestion.

|
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- Get the Experts to

Adyvise You:
The R.G.D. Radiogramophone

For the highest
possible quality
and tone for both
radio and record,
with ample volume,
incorporating the
latest developments
in © moving coil
speaker; operates
cntirely from elec-
tric mains, A.C.
any voltage, or D.C.
200 volts or over.

Mahogany  Oak

£80 £75

FPlace your order wow 10 emanre delivery and
we shall be plcased to supply literature on
application.

The Radiogramophone Development Co,,
St. Peter’s Place, Broad Street, Birmingham.

The self-aligning
feature ensures posi-
tive contact with all

pin valves. 1/6

original
microphonic’ valve
holder, ‘often imitated,
/o Dever duplicated.

, Bottet

BENJAMIN

THE BENJAMIN ELECTRIC, LTD.,

BRANTWOOD WORKS, LONDON, N.17.

ROTARY SWITCH.
An effective alterpa-
tive to the push-pull
type. Al insulated
and with indicating
dial,

Write for illus-
trated leaflets on
all products,
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Gentleman :
“Excuse me Madam
would you mind if
I smokeda...

Certainly not, I'll
have one with you.”

=1

THE
WESTINGHOUSE
METAL RECTIFIER NO. .
. STYLE A3 <ol
FOR LOW TENSION FEROPICAL

D.C. Output, 9 volts, amp.

23/6

MADE IN ENGLAND BY

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

Full details for using this unit are
given in our 32-page book * The
All-Metal Way, 1930,"” with cir-
cuits and instructions for building
all types of A.C. mains units, high
and low tension.

Send 2d. stamp for a copy.

A3 Advertisements for ** The Wireless World *. are only accepted from firms we belicve to be thoroughly reliuble.



APRIL gTH, 1930.

6 ADVERTISEMENTS.

THE WIRELESS WORLD

==

Wateh for t';l_e New
Electrad Loftin-White
Direet. Coupled Amplifier

The new Electrad Loftin-White direct coupled (plate to grid)
A.C. amplifier will shortly be available. This new revolutionary
system of amplification entirely dispenses with the use of
transformers and resistances.

The Electrad Loftin-White amplifier employs one A.C. Screen
Grid valve in the first stage followed by one power valve and
one rectifier, the whole operated direct from A.C. mains.
Utilising only two vaives for amplification, tremendous volume
is available with a frequency response, registering a practically
flat curve from 3 to 7,000 cycles.

The new Lottin-White system will undoubtegil‘y' bring about a

complete rev.sion of ted amplifier pri

For 110 volt 50 cyele A.C., complete with valves ready
to operate EE e as - 5o ot £12 58-

For 220 volt 50 cycle A.C., complete with valves ready
to operate e e N, 34 od ) bt £12 58‘

Write for further details.

THE ROTHERMEL CORPORATION LTD.,
24, Maddox Street, London, W.1.
’Phone : MAYFAIR 0578/9.

“MAJOR” Cabinet
= __,._ for your
RADIOGRAM

This Cabinet provides ample space
for your amplifier. It is soundly
constructed. .and beautifully
finished. Will take panels 18" < 7"
or 18" x 8. Loud Speaker
compartment is 187 x 18" x 161",
Suitable for all popular circuits.

OAK - - £7:10:0
MAHOGANY £7:15:0

§ Complete with §

% 161" baseboard § Call and see full range of
® andrémouvable “Camco’’ cabinets at new
¥ baffle board. London showrooms.

CARRINGTON MANUFACTURING CO., Ltd.
New Showrooms, 24, Hatton Garden, Holborn, London, E.C.1
Telephone: Holborn 8202.

Factory: Camco Works, Sth. Croydon. @&\ 3503

VOKES ACCUMULATOR

INDICATORS

.§1; British Made
2\ throughout.

Tell you the
exact state of
charge.

MINIATURE FLUSH MODEL FOR
WIRELESS PANELS.

Similar to Illustration. Size as under.
DIA. 157 DIAL 1" DIA,

PRICE: For LT. Batteries -

8/6
» H.T. - YWv. . 9/6
oo » 150v. 11/
» oo » 200v. 12/6

C. G.VOKES, Ltd., 95 SLnglgsr Richmond Rd.,PUTNEY,

Telephone : Putney 5851-2. Telegrams : Vokesacess Put, London.

9 tinies out of 10—
the best method of
defence is attack—
the tenth time—in
a wireless set—it’s
Hydra.

Nine- times out of
ten you will find
Hydra condensers
in a Wireless set!
LOUIS HOLZMAN,
37, NEWMAN STREET,
LONDON, W.1,

Telephone: Museum 2641.

Mention of ** The Wireless World,” when writing 1o advertisers, will ensure prompt atlention. A0
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~ NO CONNECTIONS NECESSARY—

Total ‘‘wipe out’ of the Brookmans '
Park Stations with the LEWCOS
ABSORPTION WAVETRAP.

When using unscreened Radiating Coils such as Standard
6-pin or ‘“* Q" Coils it is not necessary to make any
connections—just place the trap on the top of the coil.

L Patent Ref. AW5, 235-550 m.
J epplied for AW20, 1000-2000 m

Price 6/= each.
(For use with Standard
six—-pin and <« Q" type

coils.)

Lewcodenser, Type
Q.

02015 to .001 mfd.
| Price 2/6 each.

Tyye “W.»
00002  .0002 mid.
Pricee 2/6  each.

Binocular TypeAbsorption
. Wavetrap.

Ref. AW/BACS.
AW/BAC20.
Price 10/6 each.

Send for Leaflet
No. R. 6o.

REGD.

<
®

THE LONDON ELECTRIC WIRE COMPANY & SMITHS LIMITED, Church Road,
Leyton, London, E.10. Trade Counter: Playhouse Yard, Golden Lane, E.C.I.

IF YOUR SUPPLY MAINS ARE D.C.
You can use an A.C. All Electric Receiver

By Employing The M.L.—D.C. to A.C.
ROTARY TRANSFORMER

Can be supplied
to tun from
any Voltage

Recommended and 12-250 V.D.C.
used by

Philips Radio, . 40 WATT Model
Marconiphone, £13-0-0
Kolster-Brandes, i gfl\;r_rofg)del
Burndept, Etc.

M-L. MAGNETO SYND. Ltd., Radio Dept.,, COVENTRY.

Telephone: 5001.

’Q‘f

e

A7 Advertisements for '* The Wireless World ** ave aniv accepted from firms we belieue 1o he thoroughly reliable.
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TO Amateur Constructors
and Wireless Enthusiasts
" IMPORTANT

In presenting the new Triotron A.C. valves for your approval
we feel we cannot do better than -reproduce, for your infor-
mation, the announcement we are inserting in the leading
trade papers. We would draw your special attention to the last
paragraph of this announcement.

A FEW STRAIGHT WORDS ABOUT
INDIRECTLY HEATED A.C. VALVES. e —

Theoretically it should be easier to make an efficient A.C. Valve
than a good Dark Emitter. It is easy, for instancs, to get Ampli-
fication, but in order to get music instead of noise the emitting
coating must have properties which depend on the most subtle
research in Micro Chemistry.

The manufacture of the coating embodied in Triotron A.C.
Valves is the secret of a scientific Master Mind. It cannot ba
analysed, it cannot be imitated,

Remember : A.C. Valves work direct from the Power Supply.
No amount of advertising, no amount of salesmanship can
minimise the severity of this test and the drastic consequencss of /

v

filament failure.

Do not experiment with your customers ; give them the best that
science has heen able to produce.

Now Ready For Immediate Delivery.

] - . — CHARACTERI
| Indirectly Heated A.C. Valves Rectifying Valves d
— — e 1 T " 3
ey RE TAIL MAXIMUM [RE TATL (| TYPE .
WEEES) PRICE | TYPES D R CE b —— (WN4ANg sN: Y
2 P | oo | SN Y N3
SC.N.4 | Screened Grid .. ..{18/6 each G.A.24 | Full Wave | 60 m/a {12/6 each esist- | Generay Super P ]
SN.4 Super Detector ani[ G.N.24 | Full Wave | 30 m/a 10/6 Cail "’}’,‘ce Purposa Detect, L.F. an3
‘High Frequency ..[10/6 , | G.N.14 | Half Wave | 30 mja 9/6 \ng\ ani g v;_r Power
ANg | General Purposs .. 10/~ | |, =5 4 . Filament = |
W.N.4 Resistance Coupling |10/~ ull wave rectifier G.A.2y makes.it possible ey Standard A.C. Heat,
Y.N.g Low Frequency ani to control the output H.T. voltage by the low Amplifica T ers,
l Power .. .. .. 106 ., tension voltage supplied to the filament. tion Faciae 45 28 T\
1\ - 8
Mpedence 34600, MR ]

| i :
Triotron A.C. Valves are of the very highest quality it ! 14,000 Blagm L
A is possible to buy. Insist on. Triotron valves:- Do not * ! [| 4700 4
be put off by selling talk. Do not accept substitutes
or be misied Dy phrases about other valves, such as * just as-good,"” * even
better,” ¢ last longer,'’ etc. Tbere is no better valve than Triotron and very

few just as good—no matter what you pay.

Ty

o

<RI

A. C. VALVES

Apply to your local dealer. Any technical information desired will be supplied by :—
TRIOTRON RADIO COMPANY, LTD., 91, GREAT RUSSELL STREET, LONDON, W.C.1.

Telephone: Museum 1908,

Mention of ** The Wireless World.” when writing to advertisers, will ensure prompt attention. A8
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EMPIRE BROADCASTING.
IS REAL PROGRESS BEING MADE ?

YHERE are persistent rumours that at long last
some definite attempt is being made to arrive at
a basis on which to establish an Empire short-
wave broadcasting station and guarantee its finance:
Perhaps it is a fitting reward for our constant criticism
at the delay that The Wireless: World should be kept
in the dark as to what is going on behind the scenes,
even though we believe there can be no argument put
forward which could question the title of The Wireless
World as the originators and the persistent champions
of a short-wave Empire broadcasting service.
However, we have no desire to seek credit for our-
selves, and if the many pages which have been devoted
to the subject in our issues for the past three years
have contributed in some small measure towards
arousing interest in the matter which will culminate in
the definite establishment of a service, then we shall
consider ourselves more than adequately, resyarded for

AG

WEDNESDAY, APRIL TH, 1930.

Vor. XXVI. No. 15.

our slight services. We believe that the question has
got so far as to have become the subject of a confer-
ence at the Colonial Office, and we cannot but
think that, if the advantages which the Empue can
expect to derive have been presented in. their proper
relation to the probable cost of the enterprise, a
satisfactory decision will result from the’Colonial Office
deliberations. )

Technically, we believe that short-wave broadcasting
throughout the Empire has been a practical proposition
for a very long time past, but it required that someone
should stir--the B.B.C. or, better still, that the urge
should come from within, to develop a service on per-
manent lines. In our issue of October 23rd last year we
besought the new Chief Engineer and his staff to show
the same degree of enthusiasm for achieving results with
a short-wave Empire broadcasting service as, on other
wavebands, had already resulted in a success which has
earned for British broadcasting a reputation second to
none. Perhaps that little appeal may have had its
effect ; in any case, we would like to express our appre-
ciation to whoever on the staff of the B.B.C. has taken
the initiative in face of the very considerable amount of
opposition which we feel convinced must have existed,

The material benefits resulting from a service should
be apparent when it is realised that the Empire broad-
casting service can be utilised to further the interests
of inter-Empire trade.

Twenty—-four Hour Programmes.

in order to give satisfaction it would seem essential
that the short-wave broadcasting should be conducted
at intervals throughout the twenty-four hours, “since
otherwise the transmissions will not take place at a
time convenient for reception in all parts of the Empire.
The maintenance of programmes at intervals throughout
the twenty-four hours may at first sight appear to present
a rather difficult problem, but recording of transmissions
is a comparatively simple matter, and it should, we
think, be possible to transmit repetitions of much of
the dally programine matter from the short-wave station
by means of records taken during the initial performance.
Reception at long distances has not yet reached such
a stage of perfection that listeners would be over-
conscious of the difference between the broadcasting of
original matter and repetitions which had been per-
manently recorded. By some such arrangement as this
we foresee at least a temporary solution in maintaining
microphone pe1formancea at intervals throughout the
twenty-four hours. '
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Employing a Flat Rigid
Piston of Balsa Wood.

HE instrument to be described is
the outcome of a series of experi-
ments in the construction of  flat

pistons, . substantially  rigid, yet light
enough to vperate effectively as pistons in
loud speakers of the hornless type. After
trying many materials in various com-
binations, most of which showed a tend- :
ency to shatter under prolonged vibra-
tion, Balsa Wood was adopted ; the
specific gravity is only 0.1 approximately,
while the Young’s Modulus of elasticity is 0.45 x 10!
along the grain. The velocity of propagation of sound
along the grain is about twenty times the velocity of
sound in air. Means were found for rendering the wood
proof against the absorption of atmospheric moisture
and, by the use .of a non-hygroscopic adhesive, a disc
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Iig. 1.—Response curves, using a Balsa piston of 11} inches
1 diameter.
of the material may be stiffened with ribs so as to be
free from any tendency to shatter.

In arriving at the design of the piston more than
thirty types were constructed, frequency-amplitude
characteristics being taken of each ; finally, it was found
best to arrange the ribs so as to divide the area of the
disc into a number of asymmetrical areas roughly tri-
angular in shape. The following are typical weights
for pistons, exclusive of the moving coil, but including
the centring device described later:—_

Nominal diameter (inches) ... 8 10 11}
Radius (centimetres) ... ‘. ~. 10 125 145
Weight (grams) = 12258018 24

In order to distribute the force, as well as to‘add
to the stiffness of the system, the diameter of th%’m‘gving
B
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By R. W. PAUL, M.1.EE,, F.Inst.P.,
and B. S. COHEN, M.LEE.

coil is made comparatively large; it is
wound on a former of tissue paper, in
the layers of which two thin copper strips
are embedded to form the leads, and a
flange is provided for cementing to the
piston; the whole is bakelised into a rigid
unit.  After attachment to the piston the
leads from the coil are brought through
to the front of the latter, being soldered
to a pair of terminal plates carried on the
centring support. The coil, apart from
the diaphragm, weighs 5.5 grams,

On the axis of the magnet is a hole, the front end
of which is coned to fit a conical plug on which the
moving system is carried ; the outer end of this plug
passes through a clearance hole in the piston, and has
fixed to it two volutes, cut from thin duralumin sheet
and placed about $in. apart. On each side of the piston,
and concentric with it, is a collar of balsa wood to
which the outer rims of the volutes are attached. The
system is thus free to move axially, but constrained
from any lateral movement, while the volutes are so

Rear view of piston with coil showing one volute and the
Centring plug,

A IO
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A New Moving Coil Loud Speaker.—

designed as to exert a definite control or stiffness factor,
arrived at by experiment. The weight of the centring
device is about 2.2 grams, part only of which is asso-
ciated with the moving system. ’

The front of the pot magnet is bevelled off so as to
provide ample free space behind the piston; the area
of the air-gap is 15 sq. cm., and the useful flux about
180,000 lines, produced by 2,400 ampere-turns.
Accurate concentricity of the inner and outer poles is
ensured by means of a brass distance-ring. ‘

The magnet carries a spider with a baffle-ring which
surrounds the piston without touching it; to assemble
the moving element to its magnet it is only necessary to
push the centre plug into position, it being impossible
to scrape the coil .in so doing; two pivoted contact
arms, integral with the terminals, are then turned into
the position which is shown in the illustration so as
to make connection with the moving coil. The absence
of any surround to the piston elimmates an element of
instability, and the need for readjustment after pro-
longed use does not arise; moreover, the effect of a
surround was shown, by experiment, to detract from
the purity of reproduction. The front of the loud
spcaker may be covered with thin silk without any ap-
preciable effect on the output.

Reference may be made to the observations, by
skilled listeners, of the performance of the loud speaker.
The bass response is pure, and entirely free from the
““booming *’ common to instruments of the cone-type;
speech articulation, as heard through the media of an
electrostatic microphone and the loud speaker, is al-
most indistinguishable from the same voice heard
direct. The notes of a piano are reproduced without
alteration in pitch, while tests of a number of orchestral
instruments showed faithful and ‘‘brilliant’’ reproduc-

Piston mounted in-magnet with contact arms &in;.;n)sition.
A IX

Wireless
World

2
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a

Electromagnet withh baffle ring and socket for centring support.

tion. Typical curves are illustrated in Fig. 1; it will be
seen that the response both at the lower and the upper
ends of the audio range is exceptionally good.

This loud speaker! is adapted for fitting in a cabinet
or fixing behind a baffle board; in the title illustration
it'is shown with its baffle mounted on a console.

* Patent No. 315,501,
Q00O

VIBRATION IN GRAMOPHONE MOTORS.
I ¥ LABORATE precautions are frequently taken tc
E overcome the possibility of electrical interference

caused by electric gramophones being conveyed to
the amplifier, but a trouble of importance connected
with mechanical vibration is oiten overlooked.

In the running of certain types of motor, both elec-
trical and- mechanical, vibrations may occur of definite
frequencies. - These may be unnoticed whilst the record
is playing, but are, nevertheless, present and interfere
most seriously with the quality of reproduction. What
actually occurs is that the wvibration is carried up -the
spindle on which the turhtable is mounted and the
vibration of the turntable and record is conveyed to the
needle. Usually, when it occurs, the vibration is of a low
frequency and produces, especially in a moving-coil
speaker, a kind of ‘‘dither,”” often of considerable
amplitude. No amount of ‘‘ cushioning’’ the mounting
of the motor can overcome this trouble, unless it could
be introduced in the mounting of the turntable. To
ascertain if the tfouble is present remove the turntable,
and, with the motor running, place the needle of the
pick-up so that it rests on some part of the framework of
the motor adjacent to the spindle ; then any ‘* dithering *’
of the loud speaker diaphragm will be apparent to the
ear, or, in cxtreme cases, even to the eye. !
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" A New Method of Simplified Calculation.

By W. A. BARCLAY, M.A.

less theory is that of utilising a given proportion
of some available magnitude for some specific
purpose. For example, in order to use a. sensitive
meter to measure high voltages, it is proper to include

@NE of the most fundamental conceptions in wire-

a series resistance in the’ circuit so that only a propor-

tion of the total voltage is applied

The N-Diagram.

Now let us construct the N-diagram shown in
Fig. 2a. First draw the sloping diagonal line AB of
any convenient length, and divided into 100 equal parts.
These are numbered off in the direction A to B to repre-
sent percentages. (The chief values only are shown on
the diagram.)

to the instrument. Again, when
using - resistance or choke-capacity
coupling, only a proportion of the
voltage generated by the valve is
passed via the resistance or choke
to the grid of the following .valve.
Other examples will no doubt readily
occur to the reader. It is the object
of this article to give a short account
of a simple alignment diagram from
which the amounts of such propor-
tions may be read off at sight and

Charts.””

of problems.

EADERS of this journal will be
well versed in the use of abacs, or
alignment diagrams, which appeared as
a series under the title of ** Useful Data
The accompanying figures—
which it is proposed to call N- diagrams
can easily be constructed by anyone
Dossessing a graduated ruler, and provide
a ready means of solving a large number
It is believed that this is
the first lime the specific properties of
this simple figure have been made avail-
able lo wireless theory.

Next, draw the arms of the N,
e, the vertical parallel lines AC
and BD. These lines, which may
be produced at will to any required
distance, are also graduated by
equal divisions, the graduations re-
presenting ohms. The points A and
B represent zero values on both
arms of the diagram.  The gradua-
tions may be set out to any scale,
representing large or small values of
resistance according to the require-

without calculation.

Although the general employment of alignment
diagrams is by now well understood by readers of this
journal, the examples which have appeared from time
to time in its pages have not been such as the reader
could readily construct for himself. ~ The diagrams
now to be described will be found quite easy to draw by
anyone who can provide a fairly large sheet of paper and
a graduated ruler. Above all, no logarithms are required,
though a table of squares will be of assistance.

It is proposed to call the diagram the N-Diagram,”’
on account of its shape. Although it is so easy both to
use and construct, it has not yet—so far as the writer
Is aware—been utilised for those wireless purposes for
which it seems so eminently adapted.

Series and Parallel

ments. The case shown in Fig. 2a
illustrates small resistances, values up to 5 ohms being
shown on both AC and BD. It is important to notice
that the scale to which these graduations are set out
is entirely independent of the graduations. on the
diagonal, which latter occupy the same positions no
matter' what scale be chosen to set out the values of
7, and 7,.

The scale AC now represents values of the resistance
7, of Fig. 1a, while the scale BD represents values of
7o If any particular values which may be assigned to
these resistances be now joined by a straight line, it
will be found that the joining line meets the diagonal

rl
Tyt
expressed as a percentage.

in a point giving the value of the fraction

Resistances.

Let us consider two re-
sistances in series whose r ro
values are 7, and », ohms
(see Fig. 14). Then, if an
E.M.F. of any value be

applied  across the two (a),

resistances in series, it
is known that the propor-
tion of the total E.M.F.

which will .exist across the resistance . will be
. .
5 of the whole.

St

Similarly, if we. have two resistances, s, and s, in
parallel (Fig. 1b), if a certain total current flow past
the assemblage, the fractional current passing through

%2 of the whole.

the component s, will be
17152 |

Fig. 1 (a).—Resistance in series.

Thus, if », be 2.5 ohms,
v and r, be 4 ohms, the
dotted index-line on Fig.
2a shows that the propor-
Wl tiorr of the applied voltage
effective across 7, is 38.5

by per cent. .
It will also be evident

that by reversing the order
of the graduations on the
diagonal scale, a similar diagram may be made. to
estimate the proportional distribution of ‘currents in the
parallel network of Fig. 1b. Fig. 2b has been drawn
for values of s, and s, up to 10,000 ohms, and the
dotted index-line indicates the case for s,=6,000 ohms,
and s,=7,500 ohms. It can clearly be seen from the
disgram that the current through s, is 55.5 per cent.
of the whole. \

(b).—Resistance in parallel.



TR

APRIL yth, 1930. Wireless o
World

=
SWHO NI %5 407 S3aniva
3 ¥

=3
S (=3 o =3 =] (=3
N -8 o S o b= 8 b3 2
= ) o =% =% =% =% S =3 (=}
& @ @ N~ ©w 0 ~ ] o — (=]
faY 1 | 1 | i ; !

+
L — - — —— —_— : . T ; : (&)
& & o ) & ? S ) o =) )
(=3 (= [=3 (=] Q (=] (= o Q [=]
S S, =% (=} (=3 =} =% =% (=% S
- o™ o <t 0 w ~ @© o (=]
SWHO NI s JO s3niva
SWHO NI %4 40 SIMIvA
o b o o
al : : . / }
< : T 7 : — Y - T T 5 * T T Qo
o - Ja ® ‘I’ l

SWHO ‘NI 4 dJo saniva

v

Fig. 2 (b).—The N-diagram for resistances in parallel.

Fig. 2 (a).~The N-diagram’ for resistances in series.
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The *“N*’-Diagram,—
Components of Widely Differing Values.
The remarkable ease with which these diagrams may
be drawn out renders them of particular service when

the two component resistances do not differ markedly
from each other in value. When,; however, one of

them is much larger than the other, two alternatives.

present themselves. Either one of the supporting
scales must be made inconveniently long, or the value
of the smaller resistance appears so near the angle of
the N that the diagram is difficult to read. These
difficulties may be readily surmounted—but at a cost,
namely, ‘the sacrifice of the conveniently even percent-
age graduations on the diagonal scale. The new scale
on the diagenal will be unevenly graduated, but the
diagram is, however, almost as simple to construct as
before. :

Suppose that one of our resistances, 7,, is to be
roughly of the order of ten times the magnitude of the
other, r,. We proceed as before to draw out our
figure N, this time, however, lcaving the diagonal un-
graduated. In this case the two vertical arms are first
graduated, but not, as previously, to the same scale.
The arm AC, which is to accommodate the large values
of r,, should now be made to cary a scale the divisions
of which are ten times closer together than those on
BD, so that the larger values of 7, are not now incon-

APRIL gth, 1930.

venieritly remote. Again, it is imiportant to note that

the scales chosen may still have any valunes quite un-

related to each other, i.e., the lengths between the
graduations on AC need not necessarily be ten times
as small as those on BD, Any convenient factor might
have been chosen—for instance, one might be taken
In units of an inch, svhile the other might be in centi-
metres. Herein lies one of the chief ‘beauties of the
method—the ease with which the scales may be
selected.

Having thus graduated the upright supports with the
useful values of 7, and 7,, the percentage values on the
diagonal may now be filled' in. For this it is necessary
to perform a small calculation for each point. To
ascertain the position of the point for, say, p per cent.,
we have the following equation:-—

i:’—'............(r)

100, 7, +7;
Then, selecting any values of r, and r, which will
make this equation true, we join these values on their
respective scales by a line which will cut the diagonal
line in the required point. The values of r, and 7,
selected must, of course, be such as will be found con-
veniently situated on the external supports. An ex-
ample of the procedure will render it clearer.

(To be concluded.)

A Universal Gramophone Motor.

D.C. from A.C. Mains. i

The various methods of using A.C. electric ,
light mains to supply direct current for operating
wireless receivers occupied the attention of
members at the last meeting of the North
Middlesex Radio Society. The speaker was Mr.
8. A. Stevens, A.C.G.I, B.Sc. (Eng), D.I.(C..
represeuting the Westinghouse Brake and Saxhy
Signal Co., Ltd. ! D

Mr. Stevens gave speeinl attention to the  discussed. Particular
Westinghouse Metal Rectifier. The construction,
characteristics, and operation of this type were
fully described, with the aid of explanatory
lantern slides, and suitable circuits and values
were given for its various uses, including bat-
tery charging and the supply of IL.T. and L.T.
current,

The . conditions mnecessary to obtain a large
undistorted output from the final stage were
attention was. drawn to
the use of deconpling circuits for the prevention
of low-frequency oscillation in amplifiers whose
plate current supplies are drawn from an elimina-
tor. The speaker emphasised the desirability” of
ensuring that the amplification should be re- B.T.H
duced at frequencies lower than those which e
can be usefully reproduced.

For his lecture before thie Muswell -Hill Society
on March 19th, Mr. G. Parr, of Ediswan, brought
along a large amount of apparatus, much of
which was of quite recent development.

First of all the Ediswan battery-driven S.G.
receiver was demonstrated, and excellent results
were obtained using only a length of flex as an
aerial!  Next followed a description of the
Universal gramophone motor, which can be run
of AC. or D.C., this arousing considerable
interest, since doubt. exists as to when the
local D.C. mains are to be changed to A.C. The
otor was demonstrated in eonjunction with th
pick-up working through the B.T.H. R.K.
speaker. As a contrast to the latter, thu
Ediswan ridged cone assembly was on view.

The talk concluded with the exhibition of
the Company’s film, “ Rectification.”

Hon. Secretary, Mr. E. II. Laister, * Wina-
flowers,” Church Hill, N.21.

cooo
Gramophone Problems,

Mr. Radford, of the Gramophone Company,
gave an interesting and helptul talk on ““ sound '*
at a recent meeting of the Wembley Wireless
Society, touching briefly on some of the prob-
lems . which have to he overcome- in the produc-
tion of gramophone records.. Members . were
fortunate in hearing many special records, which
had heen’ prepared to illustrate the . various
points .in the lecturer’s discourse.

Hon. Secretary, Mr. H. E. Combeu. 24. Park
Lane, Wembley.

0000
Competitions Breed Enthusiasm.
The -annual ‘ competition * evening of the

Bristol and District Radio and Television Society
was held on Mavch 21st at Bristol University.
The exhibits, whicl included hoth broadeast and
short-wave receivers, speakers, power trans-
formers and battery eliminators, showed great
ingenuity and a high standard of workmanship.
Eachi euntrant demonstrated his exhibit, giving
a short account of the special points in design.
Prizes were awarded on a ballot of the members
present.

Hon. Secretary, Mr. 8 T. Jordan. 1. Myrtle
Road, Cotham, Bristol.

o000

L.F. Amplifier Design. " o =

The principles underlying the design of audio-
frequency amplifiers were dealt with in a talk
given hy Mr. P. R. Thomas hefore the Crovdon
Wireless and Physival Society on Mareh 17th.

Visitors are heartily welcomed to-the Society's
meetings, which are held at 5, Altyre Road, East
Croydon.

Particulars: may he -obtained from the Hon.
Secretary. Mr, H. T. P. Gee, of Staple House,
51-52, Chaucery Lane, London, W.C.2.

FORTHCOMING EVENTS.

WEDNESDAY, APRIL dth.

Muswell Hill and District Radio Society.—

8 p.m. At Tollington School, Tether-
down, Lecture: *“The -Function of the
Condenser,” by Mr. J. Eric Johnson
{G2ZN).

THURSDAY, APRIL 10th.

Ilijord and Didtrict Radio Society.—At the
Wesleyan Institute, High Road: Ordinary
Meeting.

Kensington Radio Society.—At 8.30 p.m.
At 20, Penywern Road, Earl's Court.
Lecture: ‘‘ Screen Grid Valves,” by the
Marconiphone Co., Ltd.

MONDAY, APRIL 14ath.

Newcastle-upon-Tyne  Radio . Society.— At
7.‘30 p.m. In the English Lecture Room,
Armstrong  College. Lecture: “ The
Moving Coil Speaker and its Amplifier,”
by Mr. F. Youle, B.Sc., A.C.G.1. (of the
Marconiphone Co., Ltd.)..

WEDNESDAY, APRIL 16th.
Golders Green and Hendon Radio Society.
—A4t 8 pom. At the Club House, Willi-
field Way, NJW.11. Lecture: ** Metal
Rectifiers,” by Mr. F. A. Stevens, B.Se.,

A.C.G.1. (of the Westinghouse Brake and
Saxrin, Sgrnal Co., Ltd.).

L A4

0000
Television Explained.

In view of the sudden recrudescence of in-
terest in television, the lecture given recently
before the Musweli Hill and District Radio
Society by Mr. H. Andrews, G2TA, was par-
tlcularly_ opportune, dealing as it did with the
first principles of that science. The lecturer
dealt concisely yet explicitly with the whole
process of transmission and reception from the

‘scanning disc in the transmitter to the moving

picture seen in the receiver. Various systems
of modulating the transmitter with the tele.
vision impulses were outlined” and the import-
ance of a dead steady carrier was emphasised,
the advantages of a crystal-controlled trans.
mitter heing obvious in this connection.

Hon. Secretary, Mr. ¢. J. Witt, 89, Coniston
Road, N.10.

0000

‘ Touring '’ Europe.

An excellent demonstration -of radio and
gramophone reproduction was given at the last
meeting of the South Croydon and District Radio
Society by its vice-president, Mr. George H.
Tozer, using a receiver of The Wireless World
*“Everyman” type, used in conjunction with
an electric pick-up and a coil-driven loud
speaker.

Subsequently Mr. Tozer demonstrated the long-
distance properties of his Wireless Worl .
“ Exhibition Five,” securing thirty stations in
a hrief “ tour ” of Rurope.

Hlon. Secretary, Mr. .E.. L. Cumbers 14,
Campden Road, South Croydon.

Alg
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Simplified Aids to Better Reception.

ELECTRIFICATION BY INSTALMENTS.
“HE purpose of this note is to
offer a suggestion to those who
are still dependent on batteries—at
any rate, to some extent—for the
energy necessary to operate their re-
ceivers, in spite of the fact that they
have access to an A.C. supply.

As the upkeep costs of a high-ten-
sion battery represents the heaviest
expenditure connected with wireless
receiver maintenance, it is natural
enough that the first step of those
wishing to convert existing sets
should be to install an H.T. battery
eliminator. When this piece of
apparatus has been persuaded to
function in an altogether unexcep-
tionable manner, one’s thoughts
naturally turn towards the L.T. bat-
tery; it may either be completely
eliminated by fitting indirectly
heated valves, or the trouble inci-
dental to its periodical recharging at
a service station may be avoided by
investing in a small rectifying unit.

Neither of these alternatives is pax-
ticularly cheap:” If the first-men-
tioned plan is adopted various minor
modifications to the receiver imay
possibly be called for, in order to
compensate for the higher efficiency
of A.C. valves, and in any case there
may be a natural reluctance ruth-
lessly to ““scrap’’ a set of perfectly
good valves.

Fortunately, there is a simple and
inexpensive, but apparently rather
neglected, scheme whereby the load
imposed - on the L.T. battery may be
lightened. It is in the nature of a
more or less temporary expedient,
but is none the less valuable for that
reason.

In most simple receivers—and it
is with -the less ambitious type of
set that we are here dealing—it will
be found that the output valve con-
sumes as much, or even more, fila-
ment current than do all the rest put
together. This is particularly likely
to be true where the popular two-
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volt valves are used; in this range
the better output valves take as
much as 0.4 amp. This figure,
added to perhaps 0.2 or 0.25 amp.,
brings the total up to rather more
than the cheap type of ‘“mass’’ cell
can  comfortably  deliver. If
arrangements can be made to feed
the output- valve directly from the
mains, this difficulty will no longer
arise,-and even the smallest accu-
mulator will be working well within
its capabilities.

Although it is not possible to
supply the filaments of ordinary
directly heated valves with raw or
unsmoothed A.C. throughout the
whole set, there is no objection to
applying this principle in the output
stage. The necessary alterations are
of the simplest nature, and' practic-
ally the only extra apparatus re-
quired is a small transformer to step
down the mains voltage to that of
the valve. Extra consumption of
this addition is altogether too small
to manifest itself in the electric light
bill.

~

v, - +
LT
] A
POWER 00000
TRANSFORMER @
LU
T
£.C. MAINS

Fig. 1.--Step~down transformer used for

supplying current to an output valve in a

set where the remaining filaments are fed
&5‘, from an L.T. battery.

Transformers, specially made’ for
this purpose, with a centre-tapped
secondary winding, are.to be recom-
mended, but it is quite possible to
use a bell-ringing transformer, as
sold by electrical dealers for about
five shillings, or even less. Natur-
ally enough, one can hardly expect
that cheap appliances of this kind
should be entirely beyond criticism,
but it seems that most of them are
capable of delivering at least half an
ampere continuously. To be on the
safe -side, light fuses (say, No. 42
gauge copper wire) should be in-
serted in each mains lead. Outputs
are almost invariably rated at 3, 5
and 8 volts, a tapped secondary be-
ing provided. It cannot be assumed
that these voltages are exact.

If the conversion in question is to
be made with the help of a proper
centre-tapped * transformer, deliver-
ing the correct voltage, necessary
alterations will be as shown in Fig. 1.
It will be seen that the output valve
filament terminals are disconnected
from the L.T. bus-bars, and joined
across the secondary, the mid-point
tapping being lihked to the common
negative or ‘“‘earth”” lead. No
other modifications are called for,
beyond the obvious connection be-
tween transformer primary and
mains; as a rule this pair of leads
will be joined across the eliminator
input terminals.

Where the transformer is not
rated to deliver the right voltage,
and is not provided with a ‘centre
tapping; it will become necessary to
fit a rheostat and ‘‘ artificial centre
potentiometer, as shown in Fig. 2.
The resistance of the potentiometer
is not of great importance, but it is
as well to use a low value—in the
order of tens of ohms—so that
grid bias may not be upset by the
voltage drop due to the passage of
anode current through it. The pur-
pose of this potentiometer is to pre-
vent ‘“hum’’ due to asymmetrical
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Practical Hints and Tips.—
conditions in the grid return: circuit,
So far everything has been plain
sailing, but we now come to a minor
difficulty—but fortunately one that
can be overcome without too much
trouble. Tt has already been stated
that the voltage marked on cheap
transformer terminals cannot be de-
pended upon to be accurate ; further,
the type of D.C. voltmeter custom-
arly used will not read A.C. volt-
ages, and so it is not immediately

paws

- ‘ {
TO L.T. _
POWER —F
TRANSFORMER
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Fig. 2.—Adapting a cheap transformer for
heating an output valve filament,

clear how the value of resistance R
(Fig. 2) is to be determined.

A convenient method of procedure
IS to measure anode current, using
the reading of a muilliammeter to in-
dicate whether filament temperature
Is correct. Before changing over to
A.C. supply the current flowing
under fixed operating conditions and
with full filament voltage should be
carefully noted. Next, 2 rough
approximation of the ohmic resist-
ance necessary at R should be made
by dividing “*volts to be absorbed *’
by “‘current taken by the valve (in
amps.).”” To allow some latitude a
rheostat with a value at least 50 per
cent. greater than indicafed should
be obtained. Having connected up
the A.C. supply circuit, the rheostat
should be adjusted carefully (start-
ing from maximum) until anode
current, as indicated by the milliam-
neter, is restored to its original
value. Provided that operating con-
ditions, including anode voltage and
grid bias, are ag before, it can be
safely assumed that filament current
is correct, and the rheostat may be
finally locked in position. ]

Wireless
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SMOOTHING CHOKES.

In dealing with receivers that are
particularly susceptible to stray and
harmful interstage couplings, it is
not unusual to find that separate
smoothing must be provided in the
associated eliminator for each in-
dividual anode circuit, or, at any
rate, for the detector and each L.F.
amplifier feed. When choosing a
smoothing choke for the detector
branch, one is seldom likely to err
In using a higher inductance value
than usual—say, 100 henrys or so.
These chokes cost no more than
those of the conventional type, and
their inevitably high ohmic resist-
ance is most unlikely to be a draw-
back in a circuit where something
considerably less than the maximum
available voltage is almost invari-
ably required. -

00 oo

AN UNSUSPECTED DANGER.

It is not unusual at the present
time to use 2-volt screen-grid valves
In conjunction with a 4- or 6-volt
L.T. battery ; this is due to the fact
that some of the z-volt H.F. ampli-
fiers have characteristics that are un-
surpassed in the higher voltages.

f the conventional method of con-
nection for these valves. is adopted
filaments in parallel, with a single
series voltage-reducing resistance..
it is fatally easy to over-run a valve
by withdrawing one of them from its
socket, thus allowing the voltage
across the other to rise considerably.

0000

VALVES IN SERIES,

When two or more valve filaments
are connected in series (see Fig. 3),
the current that-must flow is deter-
mined by that taken by the most ex-
travagant. valve in the chain. If it
so happens that each and every
valve consumes precisely the same
current, no special - precaution need
be taken, beyond ensuring that the
voltage applied across all valves is
equal to the sum of their individual
requirements,

But in practice the problem is
generally “rather more complicated,
and if valves are carefully chosen
with a view to their characteristics
and functions, rather than with an
eye to similarity of filament ratings,
it will often be found that no two
are precisely the same.

In such &a%es it becomes necessary

APRIL gth, 1930.

to shunt each filament: except that
—or those_consuming maximum
current, with a deflecting resistance
(R, in Fig. 3).

Determination of the value of this
Tesistance seems to have given rise
to some perplexity among amateurs,
but the whole matter is really very
simple if one regards its task as that
of carrying the surplus current, or
in other words, the difference in cur-
rent between that taken by the valve
itself and that which must flow
through the chain. The resistance
(in ohms) is then ascertained by
dividing this difference in current
(expressed as a fraction of an am-
pere) into the voltage at which the
shunted valve filament is rated.
This, of course, is merely a prac-
tical application of Ohm’s law; in

other words, R:I%, where R is re-

sistance of the required shunt, in
ohms; E, valve filament voltage ; T,
curient to be passed through the
shunt.

In the example given diagram-
matically, the shunted valve con-
sumes 0.1 amp. The current pass-
ing through the chain, as determined
by the rating of the remaining valve,
IS 0.T5 amp. Therefore, current to
be passed through the shunt amounts
to 0-I5-0.1=0.05 amp. Applying

+
-5

—

Fig. 3.—Valves in series. Filament
characteristics of valves taken as an
example in the text are indicated.

our formula, we find that the re-
! . oM Z
quired resistance is Gigh T R ohms.

Determination of the ohmic resist-
ance of R is easily made by first
adding together the individual fila-
ment voltages of each valyve and
then subtracting the sum from the
total voltage applied. This gives
‘“volts to' be absorbed,”” which is
then divided by current (in amps.)
to be passed.

A 16
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The most sensitive

.

AND ABSOLUTELY
NON-MICROPHONIC

The most efficient detector valve in the world,
and absolutely free from hum.

The Mazda A.C./H.L. valve has been designed
specially for anode bend and cumulative grid
detection, the ideal for power detection.

Examine its characteristics and you will
understand why it is-so efficient.

CHARACTERISTICS.
Filament volts .. o 4 ag 4.0
Filament amps. .. ~ 5y 1.0
Amplification factor .. 00 25
Mutual conductance .. et 2.6
Anode resistance (ohms) .. 13,500
Anode volts N .. i 200
MAZDA AC/HL PRICE 15/-
&9‘1{1‘[{5&2

% S
Lpes :

THE EDISON SWAN ELECTRIC CO., LTD.,
Radie Division,
1a, Newman Street, Oxford Street, W.I1.

Branches in all Principal Towns.
D95 not miss the Hall of Ideals

at the Ideal Home Exhibitieni. Viar “ EDI ! | |A"

AL7 Advertisements for ** The Wireless World > are only accepled [rom firms we belicve to be thoroughly reliable.




I0 ADVERTISEMENTS.

THE WIRELESS WORLD

APRIL 9TH, 193v

ALL

THIS LETTER.

V&{LL;({AVE EQUALTR,

o

The Manager,
The Ever Ready (Gt.Brit.} Ltd.

Dear 3Sir,

I feel you should be acquainted
with the following facts. On the 20th
February 1929 I purohased a "Popular"
Power" battery- (60 volts) and have been
using it in a three valve set (H.F:L.F:
Power valves) with & similar circuit %o
the Mullard Mester Three Ster.

I have now taken the battery oft
s it Has only just run down. The other
60 volt battsry was bought in May last
and still reglsters over 40 volts. We
have the wireless on every evening for
varying periods and on Sundays nearly
all dey. I have now purchased another
battery, for ome could hardly have
cheaper enterteinment at 27/= per year.

Should you wish to have the o0ld
battery kindly call at the ebove addreass.

Thenk you for such e good product
and wishing Ever Ready every success.

I am,
Yours truly,

Two POPULAR POWER 60,
giving 120 volts, cost 27/-
at all dealers. :

Send for List of Standard Sizes suitable for every. set.

THE EVER READY CO. (GT. BRIT.) LTD,

HERCULES PLACE, HOLLOWAY, N.7.

— —— ——————
— ———

Mention of "~ The Wireless World,"" when writing to advertisers, will ensure prompt attention. A18
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AN EMEFERSESGALE S

Choosing a Suitable Condenser Scale for an Accurate Wavemeter.
By W. H. F. GRIFFITHS, F.Inst.P., A M.L.EE.

HEN considering the condenser scale for an

accurate wavemeter the closeness to which easy

reading is possible depends to some extent upon
the fineness of the engraved lines of the dividing as well
as upon the index and the circumferential dimension of
the scale. The fineness of the engraved lines in tirn
depends upon the material {from which the scale is made
and upon the engraving process employed. Metal scales
may usually be divided ‘
much more finely than those
of insulating materials, and
dividing with ‘‘ knife ’* cut-
ters is much more effective
in producing fine lines than
that by a rotary cutter en-
graving machine.

The limitation of scale-
reading accuracy by the
thickness of engraving is
shown clearly by the magni-

IN .a previous article in this journal the author discussed

the varions electrical features which ccniribute to the
accuracy of a wavemeler and gave curves by the aid of
which one is enabled to design a resonant cirenit for any
required accuracy of wavemeter. Care must, however, be
taken fo ensure that the clecirical accuracy of the design
is not limited by inaccuracy of scale reading. AMany wave-
meters have scales so small that their overall accuracy is
much less than that which would be justified by. the design

of their resonant circuits.

Another dividing feature which should, perhaps, be
mentioned here is that of the number of divisions into
which the circumference of the scale should be split up.
If the divisions are made too small, interpolation reading
becomes more difficult owing to the fact that, as in the
case of thickly engraved lines, the ratio of space between
lines to the thickness of the lines themselves becomes too
small. In other words, in order to gain the full advantage

of finer subdivisions the lines
separating those subdivi-
sions must be made corre-
spondingly finer. A. rough
rule which exists among in-
strument makers is that
scale divisions should not
be less than 1 mm., and for
still further accurate sub-
division a vernier should be
employed. Working very
. roughly to this rule the fol-

fied scale dials of Fig. 1.

They ‘are ordinary three-inch diameter dials the circum-
ferences of which are separated into divisions of 2 degrees.
The only difference between (a), (b) and (c) is the vary-
ing fineness of the engraving—the thickness of the lines
being 0.02 inch, 0.01 inch and 0.007 inch respectively.
The dial shown at (a) is typical of a large number of
dials at present on the market, and that shown at (b) is
a finely divided ebonite dial such as would be fitted to
a commercial wavemeter of fair quality. The (c) dial
represents fine dividing on metal.

lowing table has been made.

Tinest Vernier to
Scale Radius, Divisions. read to
l 1to 2inches ........ 2° 0.2°
2 to 4'inches ........ 1° 0.1°
} 4 to 6 inches ... ... , 0.5° 0.05°

In order to determine the radius of scale which is
necessary to enable readings of a certain accuracy to be
made it must be assumed that even with fine line divid-

O
&

2

(a)

N o 7 x ~y e
» %y \ ]\@9"
)

\(ﬁi\ \

N

{c)

Fig. 1.—Magnified views of dials marked at e§'ery two degrees. The limitation of scale-reading accuracy by the thickness of
engraving is clearly seen.

Each of these dials is shown set to ¢o.5° and,
although this reading is quite easily seen in (c) dial, it is
quite impossible to recognise the 0.5° in dial (a)
owing to the difficulty of eliminating (by imagination)
the thickness of the lines when irterpolating. .

A 19

ing it is not possible to estimate with certainty a scale
reading to a closer accuracy than that corresponding to
0.01 inch of scale circumference, even when a vernier is
employed. Upon- this assumption expressions can be
formed which will give the réquired scale radius in terms
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Wavemeter Scales. —
of the accuracy desired of the wavemeter. These ex-
pressions will differ for wavemeters having variable con-

densers of different ‘‘laws’’ and are given below :—
Straight-line capacity condenser dial.
0.32 (Capacity ratio — 1)
R= ' A

Straight-line wavelength and straight-line frequency
condenser dials.

0.64 (VCapacity ratio —1)
R= A
Logarithmic law condensér dial.
0.73 (log. Capacity ratio)
R= A

In the above formule R is the scale radius in inches
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Fig. 2.—Curves showing the scale radius required for the variable
condenser of a- wavemeter of :1. per cent. accuracy for various
ratios of maximum to minimum capacity or for the corresponding
ratios of maximum to minimum wavelength. The curve S.L.C.
is to be used when the wavemeter has a ¢ Straight-line capacity "
variable condenser; the curve S.L.W. or S.L.F. when the con-
denser is of either the ‘¢ straight-line wavelength ** or ¢ straight—
line frequency ' type and curve logarithmic whenr the con-
denser is of the ‘¢ logarithmic law '’ type.

and A the percentage accuracy of wavelength required.!
By capacity ratio is meant the ratio of the capacities of
the variable condenser (when connected in the circuit of
the wavemeter) with the moving plates ““all"in’’ and
“all out.” In these formule, and in the curves which
follow, R should be increased by about 50 per cent. if the
scale is to be coarsely engraved on ebonite ; whereas, in

! The overall accuracy of the wavemeter should be used in these
formulz and not the accuracy of scale reading desirable, for a factor

.of safety of 2 has been allowed, se”
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Fig. 3.—Curves showing the correct scale radius for the variable
condenser of a wavemeter of 0-3 per cent. accuracy for various
values of Cmax/Cmin or Amax/Amin.

scales of large radius engraved finely on metal, R may be
somewhat less than that given by the formulz or curves,

The curves of Figs. 2, 3and 5 have been plotted to show
at a glance the scale radius required for wavemeters of
given accuracy. For a wavemefer of any accuracy inter-
mediate between those for which the curves have been
plotted simple proportion may be employed, for
a wavemeter of, say, 0.5
per cent. accuracy obvi-
ously requires twice the
scale radius of one having
only 1.0 per cent. accuracy.

Smaller scale radii are re-
quired for condensers of the
S.L.W. and S.LF. type
because they tend to. open
out that closed-up part of
the scale which is obtained
with an ordinary semi-
circular plate condenser

and which limits the accu-
racy of the latter type. The
logarithmic law wavemeter
scale requires an even

smaller scale radius because do (50\ " 1 5f°) 5
it is characteristic of this b

type of condenser that the
percentage scale openness Fig. 4.—The right and wrong
is constant throughout the MR fpneeae e dis
entire scale, there being no ~ The scales of (b), (d) and (fy
closed-up portions of the

are incorrect angd may cause
errors to be made.

A 20
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Wavemeter Scales.—
scale to limit the accuracy with which it can be read.
Given a scale of the correct dimensions, the accuracy
with which a variable condenser can be set to any given
scale reading depends also upon the quality of the bear-
ing employed. This important fact is often overlooked.

In order that the dial may be set precisely to any given
value, it is necessary that the bearing shall be of suffi-
ciently good quality to permit a uniform ‘‘crawl”’
throughout its whole movement. In other words, if a
uniform force is applied to the dial it must not produce
a serles of short *‘jerks,”” because if the required value
happens to correspond with the centre of such a jerk it
is impossible to set to it. Anyone who has experienced
the intensely annoying jumping of a condenser rotor past
a required setting, first to one side and then to the other,
will at ance appreciate the necessity for attention to- the
bearing. .

The circumferential dimension of the smallest readable
estimated portion of the scale upon which the formula
for scale radii were based was o.01in. But in order that

the scale may be read and set with this accuracy it is.

necessary to specify a smooth crawling angular move-
ment of the rotor throughout the entire range of the
condenser.

In conclusion it is thought advisable to draw attention
to several incorrect methods of numbering the degrees of
condenser dials. Of the scales shown in Fig. 4 (b), (d)
and (f) are incorrect, and many errors occur through
rapidly reading these scales in the usual left-to-right
manner, as, for example, rcading those shownat (b),
(d) and (f), as 52° instead of 48°.

Again, for wavemeter work the dial (c) or the scale and
pointer (e) are preferable to the dial (a) if inounted on a
horizontal panel, because of the introduction of excessive
extraneous earth capacity by bending the head and
shoulders over the top of the wavemeter in order to read

Wireless 583
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Jthe latter scale accurately. If the dial is mounted on a
vertical panel, However, dial (a) is the more easily read.

- WAVELENGTH RATIO

S0l Woso : 2-5I 30 r 35 . 40 ]
AEE] [ |
B =} T ZZ T
1 AEENE R
| _]- ! 41 250 W] | __1_
10 "ﬁl - 7/5:4_.(':. ! 1 =
EPSSERSEREED
« 1 | i Sl = A l ||
¥ | ] l
2 75— L& L L]
: B AEEaEREaREAE
» ; TSR =
2 L1 A1 I SLW. OR SLF .
e e | I/ o 1|l ! + S|
« i i 1{ TS|~ | _/T J
y ANERRZaEE i
S / || = .
AT
- // | || it det——1
025 '/ ’/ 'T_L&;‘E;nmo i
//A/ ,I// | _ i WAL ]
paca | o s 5 1) L
/AR SN
4N | BN
B In WINE e HEE
0 —5 = l 1'5 20

CAPACITY RATIO

Fig. 5.——Curves showing the correct scale radius for the variable

condenser of a wavemeter of 3. per cent. accuracy for various

values of Cmax/Cmin - or Amax/Amin. It should be noted that

the scale dimensions read from this curve are those which will

suffice theoretically, but it is, of course, unnecessary to reduce
the scale radius below 1 inch.

Sainte Assise Stations,

We understand -that the Cie Radio
France no longer uses the call-signs FW3,
I'W4, ete. The short-wave siations at
Sainte Assise are: FTA on 25125
nmetres, FTB on 40.05, FTC on 14.25,

. TRANSMITTERS’ NOTES
' AND QUERIES.

and it was while playing .ihe organ at
Catthorpe Parish Church that he sud-
denly collapsed.
0000
French Short-waves.
The Radio Club de Toulouse transmits

FTD on 15.12, FTE and FTO on 16,44,
FTF on 3861, FTG on 43.92, FTH on

every Saturday from 20.30 to 22.00
G.M.T. on 49 metres.

27.42, FTI on 27,72, FTJ on 18.45,
FTK on 18.89, FTL on 30.15, FTM on
185, TTN on 24.46, FQE and FQO on
24.67, FRE and FRO on-15.45, FSE and
FSO on 22.32 metres.

The letters E and O indicate the
Eastern and Western projections respec-
tively of beam stations.

0000
Hybrid Language.

We have, in time past, raised mild
protests against the misuse of trans-
mitters’ abbreviations in written corre-
spondence, This evil practice is, admit-
tedly, not so prevalent in Great Britain
as in America or, if we may judge by
some of our foreign contemporaries, in
I'rance, where the mixture of French and
“ Ham Language ” often has a quaint
and. curious efféect and we note that
“ QS0 ” is raised to the dignity of a
full-fledged verb with moods, tenses, par-

A 21

ticiples, gerunds, and all other appur-
tenances—present indicative : Je QSOle,
tn QSOtes, il QSOte, nous QSOtons, vous
QSO0tez, ils .Q80tent. - We presume - it
will make an official appearance in ¥fulure
French grammars,. despite the lamenta-
tion of the grammarians over the impor-
tation of exotic words. Advanced mathe-
maficians are said to think, not in words
but in symbols, and possibly some
amateur transmitters would have us be-
lieve that they are so wrapped up in
their pursuits as to have lost the faculty
of writing in their native language,
0000

Obituary.

We regret fo record the death at the
early age of 22, of Mr. Mervyn Stanley
Woodhams, whose transmitting station
G6WO, at Rugby, was well known. In
addition to being a wireless enthusiast, -

Mr. Woodhams was a canable mmnsician,
[ & ¥l

0000

Spanish Amateurs.

1n addition to.the supplementary “hst
of - Spanish stations' which we gave*‘in
our issue of Feb. 19, the following amateur

‘transmitters have been licensed :—

EAR 175: Radio Club Manresa, Picas 3, Mauresa.
EAR 178 E. Figueras, Paseo Nacional 15, Barcelona.
EAR 177 E. Altube, Nueva de la Estacién 25,
Valladolid.
EAR 178 F. Pou, Joaquin Costa 22, Barcelona.
o000

New Call-signs and Changes of Address,

G 5DD A. Dodsworth, 145, Hyde Park Rd., Leeds.

G5FH L. H. Lee, Edendene, 25, Marion Rd., Smeth-
wick, Staffs. (Change of address.) Tele-
phony on 150 metres on Sunday mornings
and below 40 metres at night during the
week.

G 5SR. S. Rirsen, 192b, Fulham Palace Road, Ham-
mersmith, W.6.

G6XN L. A. Moxon, Flat 1, 52, Hosarth Rd.,
S.W’5. (Change of address.)

2BJ¥  W. Mitchell, 12, Grauge Rd., Southport,
Lancs.

2BPT: A 1. Perkins, 127 St Asaph Rd.. S.E 4.
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Events of the Week in Brief Review.

NEW USE FOR CRYSTAL SETS.

Crystal sets are to be installed on'the
gliders to be used by the newly formed
Dorset Gliding Club.” Their purpose aill
be to enable instructors to give advice
to gliding pupils by means of a low-power
short-wave transmitter.

©.000

RADIO FOR RAILWAY SHUNTING.

Locomotives in the railway goods yard
at Hamm, Westphalia, are now equipped
with -wireless receivers, shunting opera-
tions being directed from a central trans-
mitter.

ococoCo
WIRELESS ON TAP.

A shilling per annum for each wire
crossing a thoroughfare is the fee which
the Sheffield Corporation will probably
require from Radio-by-Wire, Ltd., in
respect of the wireless relay service which
the company proposes to establish in
Sheffield. NI

RADIO FOR THE MASSES.

A radio propaganda campaign is re-

ported to have been instituted by the

Russian' Soviet. Specially equipped radio
vans seating from 60 to 100 persons tour
the “villages, giving loud speaker demon-
strations of reception from nearby broad-
casting stations.
©coo0o
WIRELESS IN "FICTION.

The average® fiction writer's obsession
with the notion that Morse calls like SOS
and CQD have a hidden ‘meaning is once
more illustrated, this time in the Ameri-
can  journal Sea Stories, quoted by
QST.

One” of the authors writes: * Natur-
ally I was reminded of the past when the
SO8S call was more of a novelty than it is
to-day. SOS—Save Our Souls! It used
to be CDQ (sic), which meant : Come
damn qnick !’

cocCco

CHEAPER FRENCH RADIO
APPARATUS.

The reduction of the French luxury tax
from 12 to. 6 per cent. has led to a corre.
sponding rednction in the price of radio
material, '

THE ¢ N.P.L." OF GERMANY. The new Heinrich Hertz Institute in Berlin, as its
name implies, concentrates on electro-magnetic wave research. The photograph
shows the short-wave reception glgberatory.

LUXEMBOURG WIRELESS SHOW.

A wireless exhibition is to be held at
Luyembourg from June 8th-15th mnext
under the auspices of. the Association
Radio-Luxembourg,

0000
WIRELESS WITHOUT WORRY.

A system of set maintenance after pur-
chase has been inaugurated by the Paris
firm, Radio-L.L. For a small annual fee
the customer’s wireless set is maintained
. working order throughout the year.

cooo0Q

GOOD NEWS FROM ITALY.

Madame Quinn, a lady resident in
Italy, is credited with a startling radio
invention by the Italian journal, Radio-
corrigre, which states that she has pro-
duced a valve in which a broken filament
can be instantly replaced, presumably
without affecting the characteristics.

Uutil further news arrives we shall
continue with our common or garden
valves and trust to luck.

0000
GENERAL FERRIE.

A ‘special Bill has been passed in the
French Senate enabling General Gustav
Ferrié, the famous wireleds expert, to
remain on the army active list although
he has reached the age of retirement.
General Ferrié is head of the French
military wireless branch and president of
the Radio-Telegraphic Experts' Conw
mittee of the League of Nations.

cou¢o
BELGIUM AHEAD OF FRANCE.

French listeners are growing jealous of
their Belgian neighbours, writes our
Paris corréspondent. The recent passage
of three radio Bills through the Belgian
Senate, creating a national broadcasting
institution with a system of licences,
definitely places France *“in the shade **
as the most backward of the European
nations in the development of broadcast-
ing. The projected French Broadcasting
Bill is not expected to receive Parlia-
mentary sanction until next year.

o000
ANTI-PIRATE WAR IN INDIA.

The Indian Government formally tool
over the broadcasting service on April
1st, paying £22,500 for the assets of the
Indian  Broadcasting Company. We
understand that the Government con-
templates ‘special measures for attacking

A V2N
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the ‘‘pirate’” nuisance, which has
hitherto been regarded as the main cause
of the failure of Indian broadcasting.
0000
PRIZES FOR SLEUTHS.

To put down, * radio piracy,”” the
Indian Radio Corporation, of College
Street, Calcutta, offers twenty crystal
sets of its own manufacture each month
to listeners who give information leading
to the detection of unlicensed sets. The
champion sleuth for the month will
receive a special prize of a three-valve
set, mains- or battery-driven, complete

with loud speaker.
0000

“AS A THIEF IN THE DOCKS.”

In an open letter to ‘ Our Pirate
Friends,”” the Indian Wireless Magazine
includes the following poignant re-
marks :—

You say, you . . simply did it out of fum.
Friends, you have had enough of it, just get a
licence. The Post Peons wlio calls at your
place will carry word, and then all the fun
will be in the Police Court. You stand as a
Thief in the Docks and everybody laughing at
your discomfiture. The lawyer’s fees which

you will have to pay will see you through

licence fees for years, and in the end, whether
a fine of Rs. 70/- or more—and perhaps
Rigorous Imprisonment with nobody to cheer
you when you enter the Jail or garland you
when you come out. You will,be no Martyr
—hut people will point at you- and say
*“ Thief,” and still you will have to pay
Rs. 10/- as licence fee.

Iriend, is it worth the game? A thousand

times no.
0000

LESS CASH TO SPARE.

The Radio Corporation of America
report for 1929 shows a drop in available
surplus for dividends, as compared with
the figures for 1928, The surplus is
$15,892,000, as against $19,834,000 in the
previous year. The net operating in-
come was $182,137,000, an- increase of
$82,5611,000 over that of 1928.

0000
OIL HUNTS BY WIRELESS.

All *“ responsible applicants” are to
be granted wireless facilities for oil ex-
ploration in accordance with a definite
policy recently adopted by the American
Federal Radio Commission, which has
now allotted five short-wave frequem:les
specially for the purpose.

The method employed by surveyors is
to transmit a radio signal simultaneously
with a subterranean explosion of dyna-
mite. By measuring the time lag
between the reception of the radio signal

and the sonnd, it is possible to determine -

whether oil deposits exist in the territory
between transmitter and receiver.

Wireless
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U.S. MUSICIANS GROWING
NERVOUS.

Arguing for ‘‘ the human rather ‘than

the mechanistic medium,”’ the American

Federation of Musicians is trying to per-

suade the Federal Radio Commission to.

restriet ¢he periods during which broad-
castlng stations nm.y transmit, gramophone
music in place of “living orchestras.’

It is expected that the Commission will
decline to accept any responsibility in the
matler.

RADIO RESEARCH IN GERMANY.

Another view of the Heinrich Hertz Insti-

tute, showing a room equipped for acoustic

measurements. The walls are composed
of asbestos.

HOW -TO WIN A COIL-DRIVEN
SPEAKER.

Among the many attractions at the
¢“Tdeal Home’ Exhibition at Olympia
is the chance of winning a Marconiphone
moving-coil speaker, gramophone pick-up,
or .cone loud speaker.

These gifts are being offered by the
Marconiphone Company as prizes in a
simple competition. Every visitor to
their demonstration hall in the Radio
Section of the exhibition is invited to
forecast the total number of persons who
will have attended these demonstrations
by the time the exhibition closes on April
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17th. The visilor who guesses or comes
nearest to the actual number as recorded
by the company’s officials will be able to
select which of the three loud speaker
models—baitery, D.C., or A.C. mains-
driven—he prefers. The value of the
A.C. model is £12 12s.

The next successful competitor will be
awarded a Marconiphone gramophone
pick-up, value £3 3s., and the third
prize-winner will receive a Marconi-
phone ‘¢ Octagon > loud speaker, value
£1 10s.

o0o0O0OO

SMALL ADVERTISEMENTS.

With the approach of.Easter, slight
alterations are necessary in our printing
arrangements. The latest date on which
small advertisements can be accepted for
T'he Wireless World of April 23rd is
Tuesday, April 15th.

0000

COSSOR DEPOT FOR LIVERPOOL.

‘Readers in Lancashire, Cheshire, and
North Wales will be interested to learn
that Messrs. A. C. Cossor, Ltd., have
opened a branch establishment at 42,
Paradise Street, Liverpool, for the distri-
bution of Cossor valves and other pro-
ducts.

o0oO

TAKING OUT A PATENT.

The mysteries associated with patent
procedure are clearly explained in
‘“ Patents and Trade Marks,”” “the 1930
edition of the brochure issued annually
by King’s Patent Agency, Ltd., of 146a,
Queen Victoria Street, London, E.C.4.
The book deals comprehensively with all
the problems that are likely to perplex
the inventor who seeks the protection of
Letters Patent.

cooc

PORTABLE INTERFERENCE
DETECTOR.

A “radio interference detector  which
not only locates the source of disturbance
but indicates more or less precisely what
kind of apparatus is creating it, has been
perfected by two engineers at the Towa
State College, writes an American corre-
spondent.

The device has the appearance of an
ordinary portable receiver, but includes
an oscillograph shich records the wave-
form of the intrading signal. The in-
ventors hope to supply ‘an nterference
detector to every municipal authority in
the United States.

RADIO DATA CHARTS.

In the design of wireless receivers and
associated apparatus a large number of
calculations are involved, somie of which
are by no means simple and would ordi-
narily take up a great deal of time, even
when " tackled by those accustomed to
working out such problems® By devising
charts in the form of abacs it is possible
to reduce to comparative simplicity the
task of arriving at any required result.

The purpose of the book of ‘ Radio

£22

Data Charts,” just issued by the pub-
lishers ‘of The Wireless World, is to place
in the hands of the designer of wireless
apparatus a ready means of solving his
problems without recourse to complicated
formunlze and matbematics. By the use
of the charts it is possible to tackle all
the more familiar problems in radio
receiver design, from snch simple require-
m(}lts-as finding the relationship hetween
in ance, capaclt), and frequency,

right .up to ¢he design of high-frequency
transformers and the estimation of stage
gain with various types of couphngs
This book of ““Radio Data Charts’ is
based on a series of charts originally pub-
lished in 7he Wiveless World, and now
revised and amplified for publication in
book form. The pages of the book are
approximately the same size as the pages
of Lhe Wireless World, and the published
price is 4s. 6d., or 4s. 10d. post free.
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Overall Response Curves Showing Constant Selectivity.
By A. L. M. SOWERBY, M.Se.

{(Concluded from- page 353 of pretious issue.)

T the end of the preceding instalment of this article
it was stated that for certain purposes. it is more
convenient to plot a resonance curve to a loga-

rithmic rather than to a ‘‘straight’’ scale. This state-
ment, perhaps, needs a little justification.

If we look at any of the curves accompanying last
week’s instalment, we shall see that the vertical or
“‘response ”’ scale runs from o to 100. Working down-
wards, the distance from 100 to 10 occupies go per cent.
of the scale, the distance from 10 to 1 occupies g per
cent., and the distance from 1 to 1-10 occupies 0.9 per
cent. This, at first sight, seems an eminently reasonable
allocation of space—and so, for many purposes, it is.
But a drop from 100 units to 10 sounds, to the ear,
exactly like a drop from 10 units to 1; in each case the
response is divided by ten. There is therefore a good

q - 140
1 II I LH—%\ 5501 1 1 ]120
__H { pl L go 100
1 1 7AFT]
1 = t— iy 80
[
60
- - A 50
— :
- ! 4 a0
T 7
+—30
I | i) ! il |
/. Ylia
S|t ] 1420 w
7 == T ] %)
[ » ,'I 1 — J g
} T 10 4
i yiva L 8
[ 2R T p
i Qsdl / { 4 5!
Z
Hg_ / T K
w 13
‘>t + L]5]5 / 1 3
= [_ I
—{--1400] - 2
IC &= ]
I i aE 1
50 30 20 10 "7 5 2 1
KILOCYCLES OFF TUNE

-~

Fig.. 6.—Resonance curves of capacity-coupled filter. The
coupling capacity. is 0.025 mfd. o

reason for giving these two drops equal vertical distances
on the curve. A glance at any of the diagrams included
in this part will show that the logarithmic-scale does
exactly this, while drawing out the bottom part of the
scale so that it can be read to the same percentage accu-
racy as the uoper part.

(el

A listener who lives some distance from his nearest
station is not likely to be troubled by interference
from any transmitter that is not fairly close in wave-
length to that which he is trying to receive. He will
therefore be interested primarily in attaining reasonable
selectivity at frequencies near that to which he is tuned,
and will only be interested in assuring himself that the
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Fig, 7.—Resonance curves of capacity—coupled filter. The

coupling capacity is 0.0186 mfd.

overall response-curve of his receiver falls to, say, five
or six per cent. at 20 kilocycles from resonance. The
logarithmic ‘scale will thus offer him no special advan-
tage over the simpler straight scale. The listener near
a powerful station, however, who is in danger of hearing
His local station ““all over the dial’’ is more interested
in persuading his resonance curve to fall to one-tenth. of
one per cent. at some 50 kilocycles, and will be compelled
to focus his attention on the outlying parts of the curve,
for which the logarithmic scale is essential.

With the idea of catering for all needs, the remaining
curves accompanying this article are plotted on logarith-
mic scales.

In the three figures numbered 6 to 8 are plotted reson-

A 24
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Capacity Coupled Filters.—

ance curves of filters made up in each case from a pair
of the coils already described, and coupled by the three
different capacities mentioned on the diagrams them-
selves. One of the diagrams (Fig. 7) repeats, to the
logarithmic scale, the curves already given in Fig. 5;
it is hoped that the opportunity of comparison between
the two modes of presenting the same facts will enable
those not familiar. with the logarithmic scale to make
more readily the transition from the one to the other.
The logarithmic scale can never get down to zero, so
that half only of the resonance curve can be plotted.

The curves for the three filters should be compared,
not only with one ariother, but with the set of resonance
curves of Fig. 9, which are those for the same two tuned
circuits arranged in cascade, but not coupled. ]

The first and most noticeable point in the comparison
1s that the selectivity of all the filters is less than that
of the cascaded circuits. This, of course, is the price
that has to be paid for broadening the peak of the curves
to prevent loss of side‘bag\lds. In the case of the filter
with the weakest coupling (largest coupling condenser)
the 225, 250 and 300-metre curves show almost the same
selectivity, as judged by their height at 30 ke. from
resonance, as the simple cascaded circuits. The selec-
tivity at 400 metres has been réduced, by the broaden-

—H | 250
| i
AN
7 S AN 140
SICTITTINS 120
§ o= 100
7 \V) |
! /! Lt x
4 80
i
160
50
7 40
/ 30
L ,
v/ 0. 8
il 0
7,
BB/ 3 3
= & = &
[ o )74 T 2
'_:t {———— T 10
__-—._;,E— - l'/I 8
T T 21 2.25’5“3 00 RS
ELRT) g
ok L 5
1 4
3 Ll En 3
T |
'
- ol [ 2
T S i
| HIIEEE
T T T N,
50 a0 20 0 7 5 1
KILOCYCLES OFF TUNE

Fig. 8.—Resonance curves of capacity-coupled filter, the coup-
ling capacity being 0.010 mid.

ing of the curve, until it is very little greater than that
at 300 metres, while the 550-metre curve has been pushed
back so that at 30 kc. off tune it practically coincides
with the 300-metre curve.
In the next filter, coupled by a slightly smaller con-
denser, the 225 and 250-metre curves are il almost
A 25

Wireless 387

World

/

Unchanged, but the broadening of the 3co-metre curve
Is now perceptible even at 30 kc. from the peak.  The
400-metre curve occupies much the same position that
the 550-metre curve filled in the last filter, and the 550-
metre curve is pushed back still farther, and lies now
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Fig. 9. — Resonance curves of two uncoupled tuned circuits,
The coils are those of the filters of Figs. 6, 7 and 8, with
which these curves should be compared.

on the 250-metre curve. This filter, considered by iiself,
offers about the nearest approach to constant selectivity
that can be attained. Combined with this, the response
at 5 kc. from resonance, which is usually taken to
mark the limit of sidebands, does not fall below 70 per
cent. at any wavelength. Two of these filters, cach used
to replace one of the usual single-tuned circuits in an
ordinary receiving set, would provide as close an ap-
proximation to a perfect tuning system as one is likely
to be able to find. The overall response curve of a re-
ceiver employing two of these filters is given, as a
matter of interest, in Fig. 10. It may be added that
a coupling condenser of 0.015 mfd. may quite well be
substituted for the 0.0186 mfd. used for the calculation,
without running the risk of upsetting the curves to any
cxtent that could possibly be appreciated by the most
critical ear.

In the third filter the process of development has gone
a stage farther. The closer coupling has now almost
reversed the normal order of selectivity at the different
wavelengths ; the 550-metre curve now shows the least
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selectivity at 30 kc. from resonance. Moreover, its
peaks, 22 kc. apart, are both too widely separated and
too high to be satisfactory. This fault, however; may
become a virtue if the filter is to be used, not asa unit
by itself, but as part of the tuning system of a receiver
which also uses ordinary high-frequency transformers
or tuned anode coupling. These latter will have
resonance curves somewhat like those of Fig.' g, and it
will readily be seen that the combination of the 550-
metre curve on this diagram with that of this too closely
coupled filter will lead to quite a good overall curve.

Resonance Curves of the Receiver as a Whole.
Finally, some resonance curves applicable to-receivers

asa whole have been calculated. For these it.is assumed:

that the filter will be used between the aerial and the
grid of the first valve, and that the same coils that have
been taken to make up the filters will be used, singly,
as intervalve coupling with the ordinary tuned anode
or tuned grid circuits. Allowance has been made for
the damping introduced into the tuned circuits by a
valve of A.C. resistance 200,000 ohms,; which is about
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Fig. 10.—Overall resonance curves of a receiver embodying

two filters, to the specification of Fig. 7, in cascade. This

tuning system, as a whole, is excCeptionally good.f‘gd,m all
points of view.
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the ' usual figure for the modern screen-grid valve.
Using a single high-frequency amplifier, so that there is
one tuned circuit in addition to the filter, the overall
response curves are given in Fig. 11. It will be noticed
that the filter-coupling recommended is that which was
suggested as best for a set employing filters only ; the
single-tuned circuit, with valve damping, tunes so flatly
that its introduction in series with the filter does not
modify the resonance curves very seriously.
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Fig. 11.—Overall resonance curves of a receiver embodying
the filter of Fig. 7 in conjunction with a single tuned circuit
of conventional type.

If, however, two single-tuned circuits are to be used
i1 cascade with a filter, the choice from among the three
filters already described may be made in two ways.
Either the most closely coupled filter (C,=0.010 mifd.)
may be preferred, in which case the selectivity is reason-
ably constant over the waveband as a whole, as shown in
Fig. 12. The disadvantage of this choice lies in the fact
that the sidebands are sacrificed to some extent at the
higher wavelengths, as the s550-metre curve shows,
owing to the very wide separation of the peaks of the
original filter at this wavelength. (Compare Fig. 8.)
Alternatively, the less closely coupled filter for which
Cn=0.0186 mfd. may be chosen, when the overall
response becomes that shown in Fig. 13. Here the side-
bands are very well retained at all wavelengths, but the
selectivity is considerably higher at the upper end of the
tuning range. If possible the two-stage high-frequency
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Capacity Coupled Filters.—

amplifier should employ two filters and one tuned-anode
circuit, thus giving overall curves very similar to those
of Fig. ro0.

Practical Considerations.

The curves that have been reproduced have all been

Wireless
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the two sets of fixed plates will tighten the coupling to a
very considerable extent. Each filter should be tuned
by a single knob, which must control both the condensers
simultaneously. To make the ganging effective a
““ trimming '’ condenser will in most cases be needed in
parallel with one or other variable condenser, and the

determined by calculation, but it must not be overlooked _
that the work has throughout béen based on the .
ol . c c o IE ] %
measured characteristics of the tuned circuits described. = ST a0
e -
As a result, the curves are at least one step nearer the 9Bz &
truth than any purely “‘ theoretical ”’ curves can be. It - praval 4= 50
remains to consider what precautions should be taken = i a0
to prevent them from becoming seriously altered in // Ve - o
character when trying to realise them in a practical set. R
First, the coupling between each pair of coils. . It I/ =me 20
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AN !
I 7 20
t 8
I TTL 100 . i / 1
45 i B ) t 6
o aD /' 5
R0 60 Jot o s o
a 50 / ] )
| % 4‘? / J 13 o}
- 7 7 40 I a
] / /AN '/ 30 ; w
4 [ [T i I =) | ll Ir 3
[ 1] sgilil by Jaymyan Amus 1
I T 1T (8 oo i
'  manm ! ] EH 1
_J.""' i ] BEEE T w HHH 08
o i 1 10 S —
SEEm LS/ T 8 z i 06
-4 S ————1 1 H-H / 05
- I 6 f 17 04
m ey A ————— 5 g 5 1] N o
O O S EDES N ] 4 9 = / bS]
RN 1 | I R O | | /] B _
IENERERE N AR & [ & S S 02
ik T e T | 11 <17 7 1 1
L / LAl Y INEINSE i T
} s 1 H ' | !
225t ! 1 T Y o 110 \ -
T Wl 50 ¢ 30 20 10 7 5 3 2 1
<N INEIATi BN :
(T w0 iy T [l ! KILOGYCLES OFF TUNE
EE < - 08
| ! ol § ——
B T T T T il
=2 i i T H i 06 Fig. 13.—Overall resonance curves of receiver embodying the
[T T0RT AT t 1] 05 filter of Fig. 7 in conjunction with two tuned circuits of con-
| :E I 7L I |0 O I i o4 ventional design.
EREAICINNIN 1 TFT &% . : ) 1
IBCENIRA imEREREIR ) coils should, of course, be identical. If desired, the re-
I El _:[_ I N maining tuned circuits of the receiver may also be con-
aw i AN m e trolled by the same knob, but the adoption of this more
= — ok
{ ok ;/f’ ITT 1 i extended ganging is purely a matter of taste.
1 400]/550 B T | i Since no allowance has been made for incidental re-
S Lot 212 ; action effects when calculating the curves, there must
K LOONCEE ST OrLRT s be almost perfect screening between successive stages in
any receiver employing high-frequency amplification,

Fig. 12.—Overall resonance curves of receiver embodying the
filter of Fig. 8 in conjunction with two tuned circuits. of con-
ventiondl design. .

that provided by the coupling condenser, so that the
two coils forming a filter must be screened from one an-
other. Complete enclosure of ‘the coils in metal boxes
is, however, unnecessary ; it will suffice if the two are
placed in line with one another with axes at right-angles,
and are separated by a sheet of earthed metal.

It is highly desirable that the tuning condensers should
be placed on opposite sides of this screen, as a very
small capacity of only-a few micromicrof#rads between
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and, in addition, the screen-grid valve chosen must have
the lowest possible grid-plate capacity. For data on
this' point, The Wireless. World Valve Data Sheet
(Supplement to The Wircless World, December 4th,
1929) should be carefully consulted. The fullest suc-
cess with any receiver containing a 'filter can never be
attained with valves of high residual capacity.

Careful attention to these few points will ensure that
the resonance curves of the completed set will differ
but little from those that are predicted by calculation
based on information derived from measurements made
on the tuned circuits before they are actually built.
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A Review of the

VARLEY DUAL-WAVE REGIONAL
COILS

There are two types of Varley Re-
gional coils available—the B.P.3, an
aerial-grid coil, and an H.F. transformer,
styled the B.P.4. Both models are simi-
lar in appearance, and the same construc-
ticnal features figure in each. It will
suffice, therefore, to describe one only in
detail.

‘The aerial unit consists of a medium
wave coil wound as a solenoid on a 3in.
dizmeter former, and mounted inside
this, but spaced j4in. from it, is - a
sectional-wound coil for the long waves.
The reaction winding is common to both
wavebands, and ‘is carried on the inner
former. These coils are mounted on a
hollow-meulded bakelite base, in which is
accommodated the waveband switch.

Varley dual-wave Regional coil with built-
in waveband switch.

This is operated by rotary movement, '

and provision has been made to gang the
switches, thereby enabling one knob to
certrol two or more units. DMultiplicity
of control knobs on the panel is by this
means avoided.

For medinum wave reception the two

APRIL oth, 1930.

I atest Products of the

grid coils are connected in parailel, and
the aerial attached to a tapping on the
outside winding.  When the switch is
moved to the alternative position the
leng-wave coil cnly remains in circuit,
and the aerial is changed over to a suit-
able tapping on this coil. _

This arrangement appears to work very
satisfactorily, as proved by some practi-
cal tests carried out with the samples sub-
mitted. When connected to an average-
sized aerial and tuned by a 0.0005 mfd.
condenser, the wave range covered by this
coil. was from 229 metres to 567 metres,
and from 885 metres to 2,250 metres.
Capacity control of reaction was em-
ployed, and this proved satisfactory over
the entire range covered by the coil. The

» winding, and its relationship to the two

coils, has been well proportioned.

Selectiyity on the medium waveband is
reasonably good, and comparable with the
design of. the unit, but where interfer-
ence is particularly bad a very selective
artangement can be assembled by employ-
ing two aerial units carvefully screened o
preclude magnetic coupling, but linked
tegether by a small variable condenser.

The secondary windings on the H.F.
transformer are similar to the grid coils
on the B.P.3 unit, but it carries in addi-
tion a primary winding designed for use
with screen-grid valves. The primary is
common to both wavebands. There is,
also, a reaction coil.  The wave range
covered by this unit was from 227 metres
to 556 metres and from 760 metres to
2.229 metres when tuned by-a 0.0005 mftd.
ccndenser.

The wmakers are Varley, Kingsway
House, 103, Kingsway, London, W.C.2,
and the price of the units is £1 1s. in each

case.
coo0o0

i A NEW CABINET,

For those who prefer to combine
a standard Philips type receiver aud loud
speaker in a single cabinet, an altractive
container has recently been produced by

*e

Manufacturers.

Messrs, John Mcores & Company, Ravald
Street Works, Salford, Manchester,

The accompanying illustration shows
the cabinet designed to house the Philips
veceiver, Type 2511, with which is com-
bired an Amplion loud speaker. On the
cover, over the small control panel, is a
station log. ~ Absence of tuning dials in the
front iz a merit of the arrangement, but
it is necessary to gain access to the ends
of the receiver through the two side panels
for both tuning in and adjusting the
volume control.

The price of the cabinet in oak is
£7 10s. Other models are available in
mahogany and walnut.

The Moores-cabinet designed to combine a
Philips receiver and Amplion-loud speaker.
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GAMBRELL MODULATED C.W.
WAVEMETER.

The crowded mnature of the ethev,
particularly on the medium broadeast
waveband, precludes ready identification
of foreign stations received, and, further-
move, hinders tuning-in to any one parti-
cular transmission that may be of
especial interest to the listener at the
time. With a view to overcoming
these “difficulties, Gambrell Radio, Ltd.,
Buckingham House, Buckingham Street
Strand, London, W.C.2, have placed on
the market a modulated C. W, warve-
meter which covers all wawelengths from
180 to 2,000 metres.

McLachlan meodulated wavemeter and
radio station finder, made by Gambrell
: Radio, Ltd. :

The principle on which it operates is
that of the negative resistance property
of the screen-grid valve when the screen
potential is of a higher order than that
of the anode. The working grid is given
1 small positive potential by connecting
1 direct to the L.T. positive.  Under
chese conditions the valve will oscillute
if a reasonably low-loss tuned circuit is
counected between the anode and .the
source of high tension.

In the Gambrell model, which, inci-
dentally. is made to the patent specifica-
tion of Dr. N. W. McLachlan, there is
included, also, a modulating_ ecircuit
which'tales the form af.#n iron-covéd in-
ductance shunted by a condenser and

interposed between the radio-frequency
circuit and the H.F.+1 terminal. The
constants of this circuit have been

chosen to produce a low-frequency os-
cillation of 800 cycles. Thus there are
two sets of oscillations, one of which
is variable and the other fixed, so far as
frequency is concerned.

Since many, modern sets are not fitted
with reaction circuits, they give no
audible response to unmodulated signals,
and an audible note is essential for tun-
ing purposes. With such sets the 800-
cycle ‘note will be used for tuning, hut
where reaction is available tuning can be
carried out by heterodyning the radio-
frequency output from the wavemeter.
With either method the degree of accu-
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racy obtained is governed by {he limi-
tations imposed by the wavemeter con-
denser scale.

The indicator fitted does not permit
reading to within much closer limits than
half a division on the 180-degree scale.
The calibration_ chart cannot be read to
a greater accuracy, than this, so, per-
haps, there would be little gained by
arranging for finer tuning on the con-
denser.

Some practical tests were macle, using
a laboratory standard wavemeter, and we
found that with the Gambrell model set
to 300 metres; according to its chart, the
measured wavelength was 299 metres. A
similar test at 400 metres gave a reading
on the Laboratory standard of 398.5
metres.

The makers recommend 2 volts T T=
aliout 40 to 60 velts to H.T.+1 and about
100 volts to H.T.4.2. The sample tested
fupetioned hest with 30 volts at H.T.+1
and volts at H.T.+2. The L. T. was
2 volts. With these values the total
cirrent drawn from the H.T. Lattery was
6.6 mA. 1

The price of the wavemeter is £6 with
coil and chart to cover 180 to 600 metres,
the extra coil and chart to extend the
wavelength from 600 to 2,000 metres
costing £1.

0000

LOEWE SMOOTHING CONDENSERS.

The Loewe Radio Co., Ltd., 4, Foun-
tayne Road, Tottenham, London, N.15,
Las rezently introduced a range of large-
capacity paper dielectric condensers for
use in mains-operated sets, baitery
eliminators, and such other purposes where
lavge-capacity condensers ave specified.
These are assembled in neat metal cases
and tested to 500, 700, 1,000 and 1,200
volts D.C. The standard capacities range
from 0.1 mfd. to 10 mfds.

roewe 500-volt D.C. test 1 mfd. paper di-
electric condenser for use in mains sets
and eliminators.

A sample of 1 mfd. condenser rated at
500 volts D.C. test was sent in for test.
Its“small size—it measured 14in. wide,
2in. high and &in. thick—occasioned sonie
doubt regarding its capacity to withstand
the test voltage, but this was sotn dis-
pelled, as, although it was subjected to a
pressure of 900 volts D.C., it showed no
trace of leakage. Furthermore, it held its
charge, as some considerable time after
test a_fat discharge spark could be ob-
tain®islss shorting its lugs.

391

-As the working voltage of a 500-volt test
condenser is of the order of 200 volts
D.C., the factor of safety of Loewe con-
densers is extraordinarily high, and they
can be confidently recommended. The
prices range from 1s. 2d. for a 0.1 mfd.
to 11s. for a 10 mfds. size.

0000

“PREMIER > L.F. TRANSFORMERS.
These transformers :ire made by The
Premier Radio Co., 160, Aston Road, Bir-
mingham, in 3:1 aid 5:1 ratios, -the
ptice being 5s. 6d. in each case. The
amplification afforded by the 3 : 1 model,
when preceded by a  20,000-ohm-type
valve. is a little below the average for a
combination of valve and transformer_of

‘¢ Premier ’ L,F. transformer.

this vatio. It is reasonably uniform over
the niddle rvegister, but tails off at each
end of the audible scale. In orchestral
music this is noticeable by a lack of bass,
but it does not appear to affect tlie repro-
duction of speech. By using a valve of
lower A.C. resistance to precede the
transformer a better level was obtained,
but the amplification of the stage was
lowered. a

The 5:1 ratio exhibited similar
characteristics, and it was found that the
best all-vound results weve given by em-
ploying a valve of abont 8,000 ohins A.C
resistance to precede this component.

CORRECTIONS.

Owing“te an umnfprtunate miscomputa-
tion, the cdrrent required for a fuil'scile
deflection ‘on the 150-volt range of the
‘* Sifameter *’ reviewed on page 233 in
our issue of Febroary 26th last was given
as 80 mA.  As the D.C. resistance of
this range is 5,200 ohms, a current of
approXximately 28 mA. only will be re
quired for a full-scale reading.

0000

In the test report on the Varley multi-
volt transformer, published on page 306
in our issue of March 19th last, it was
stated in error that the Westinghouse
units R.4-2.1 and R.4-2-2 gave half-wave
rectification.  These models are, of
course, hridge-connected, giving full-wave
rectification, and have been designed
especially for battery charging.
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Boat Race Relay to the Empire . . .

15 is good to learn that the running com-
mentary on the Boat Race will also go
out from 58SW.. This is the first time
that Colonial listeners have had: & chance
to hear what is undoubtedly one of the
most vivid and satisfactory relays, that
the B.B.C. is able to stage.

cooo
. . . And to Germany.

The Germans have always shown an
extraordinary interest in the University
Boat Race, and this year their enthusiasm
is so great that arrangements are being
made to relay the event to the more
important broadcasting stations ‘in the
Fatherland.

oocoo
B.B.C. Finance,

Onlookers who wonder why the B.B.C.
iz so slow in developing this magnificent
regional scheme will find an explanation
in the financial statement contained in the
Governors’ Third Annual Report, soon to
he submitted to the Postmaster-General.
The B.B.C. is playing for time—and
more money.

0000
An Interesting Report.

Although the number of licences con-
tinines to increase the proportion of income
finding its way into the B.B.C. coffers is

steadily declining, while that aceruing to

the Treasury and the Post Office is
increasing. The approximate figures,
which, I understand, will shortly be made
public, show that for the year 1929 the
Post Office is taking an additional £20,000
from the gross revenue (£1,470,000 in
1929 as against £1,307,000 in 1928).

The Treasury’s share is £70,000 in
excess of that for the previous year, i.e.,
£342,000 compared with £272,000 in 1928.

cooo

The Share-out.

The licences in force at the end of last
year reached a total of 2,956,736, which
was 329,000 higher than the 1928 figure.

Actually, therefore, the increase in the
licence revenue was £164,500, but the
B.B.C.’s share in this increase will be
only £72,000.

BROADCASTE Y A KEREVTTIE

By Our Special Correspondent.
5SW to Relay Boat Race.—Money for the Regional Scheme.—Midland Listeners in Trouble.—
B.B.C. and the F.A.—A Budget Broadcast.

Where the Money Goes.

Since the Corporation was established
at the beginning of 1927 the gross amount
of wireless licence payments has been
£3,969,000, of which Savoy Hill has re-
ceived £2,617,000, the Treasury £856,000,
and the Post Office £496,000.

cooo
Regional Delays Explained.

With regard to the regional scheme, the
total amount which the B.B.C. was able
to place in the regional reserve fund at
December 3lst last was £300,000.

This is nowhere near the amount re-
quired for the completion of the scheme;
in fact, I understand that until a fresh
instalment rolls in from the Post Office

FUTURE FEATURES.

National (261 and 1,554 metres).

APRIL 13TH.—Service relayed from St.
Martin-in-the-Fields, with address by
Rev, . H. Gillingham.

APRIL 14TH.—*‘ Diversions ”’ (6).

APRrIL 15TH—Symphony concert relayed
from the Queen’s Hall.

Apri,  16tH.-—Swedish  National pro-
granine.

APRIL 17TH.—“ The Son of Man,” an Act
of Devotion for Passiontide, by Lois
Mary Shiner.

Arnin 18TH.—*‘ Parsifal,” relayed from
the Quecn’s Hall.

London Regional.

ArRrlL, 14TH.—“ Now and Then,”’ a con-
trasting feature programme.

ApriL 16TH.—Popular orchestral concert.

APRIL 17TH.—Instrumental concert.

APRIL 18TH.—Part of Bach's St. Matthew
Passion, relayed from Leipzig,

Midland Regional.

ArgilL 16TH.—‘ The TFourth Proposal,” a
Cotswold farce, by F. Jlorton
Howard.

APRIL 17TH.—Concert by Worcestershire
Association of Musical Societies, re-
layed from Public Hall, Worcester.

ApPRiL 19TH.— The Dumbleton Féte and
Gala,” a Ballegorieal Cantorio.

Cardiff.

APRIL 13TH.—Mozart programme relayed

from the Town Hall, Maesteg.
Manchester.

APRIL ~ 197H.— Spring  Cleaning. or
Gather ye Cobwebs While ye May,”
orchestral’ programme.

g ‘Glasgow.

Apgin, 15TH.—'‘ As Ithers See Us” (1),

Dr. B_erthold Wiesner.

1
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the B.B.C. can do little towards the
erection of the Scoltish Regional station
at Falkirk.

0000
Payments Out of Revenue.

Most listeners will agree, however, that
all new broadcasting projects should be
paid for out of revenue. The B.B.C.
Charter gives the Corporation power to
raise a loan, but even if we assume that
the necessary anmount could be raised by
these means, the payment of interest would
fall on the shoulders of the listener,

The programmes already show signs
that ‘“ economy >’ is being practised, as
witness the recent broadcasting of Lord
Hewart’s speech from all stations and the
increasing tendency to use London as a
centre of miass production.

occco

Griet in Birmingham,

This policy of programme centralisalion
is a cause of growing concern in the
provinces. At the moment the storm
clouds are centred over Birmingham,
where there is genuine grief at the proba-
bility that the Birmingham studio
oveliestra will be disbanded in the autumn.
It is no consolation to Birmingham music
lovers to know that the same fate threatens
the studio orchestra at Mlanchester.

A Mistaken Impression.

To add to the general grief, the im-
pression has gained ground in Birming-
ham that the local studio is to disappear
with the orchestra. I am assured at
Savoy Hill that this is not so; under the
regional scheme the existing studios in
both Birmingham and Manchester will
continue to provide a large amount of
material by local artistes.

ococo
Football by Instalments.

The rathd undignified passage of arms
between the B.B.C. and the Football
Association having ended as unpleasantly
as it began, the B.B.C. has decided to
relay the Cup Final on the instalment
system in the same mianner as last year.
There will- be seven commentators, each
of whom will be allotted eight minutes
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at a inicrophone installed in a lhouse
adjoining the Wembley Stadium.

0000
The Jazz Background,

The summary of the first half will be
given by Mr. Derek McCulloch, and the
entire game will be discussed by the last
commentator, Captain H. B. R, Wakelan.

Last year the breathlessness of the
speakers after.their scramble from the
Stadium made their remarks rather diffi-
cult to follow. This year no attempt
will be made to give a continuous narra-
tive; when each commentator has told his
story a five minutes interval will follow
in which we shall be able to digest his
remarks (o a jazz band accompaniment.

ccoo

Those Musical Backgrounds,

Musical backgronnds are regarded as
indispensable in American broadcasting.
Recently a trio was employed by the
Ameérican National Broadcasting Com-
pany to provide a saitable musical back-
ground to a talk on dressing up cold
lamb.  No doubt this provided a good
oppottunity for the bleating saxophone.

cocoo

S.0.8.

It surprises me to learn that fewer than
50 per cent. of the 8.0.8. messages sent
oub by the B.B.C. are successful. During
1929 the number transmitted was 881, of
which 367 reached their objective. The
fruitless calls numbered 475, while the
results of 39 were unknown.

cooo
A Budget Broadcast.

Although most people are vitally in-
terested in the Budget it would probably
need superhuman endurance and concen-
tration {o listen by wireless to its recital
in the House of Commons. A better way

Wireless
World

AN AMERICAN CONTROL ROOM. A busy scene in the control room of KPO, the
American National Broadcasting Company’s station at' San Francisco.

has been discovered. On April 15th, the
day following its presentation in the
House, the Chancellor of the Exchequer
will himself explain its intricacies to
listeners who tune in to the National pro-
gramme on that evening.
0000

Cecil Lewis Again.

Mr. Cecil Lewis, former chief of pro-
grammes at Savoy Hill, has now returned
from America, whither he went to pro-
duce plays for the National Broadcasting
Company. *Lord Jim,” * R.U.R.,”
and ‘‘ Saint Joan >’ were some of the
radio-dramas which he produced for the
B.B.C., and he is resuming his weork in
this country with a radio adaptation of

e
G

THE ¢ CROYDON'" OF GERMANY.
Tempelhof aerodrome at Berlin. Messages from #he Graf Zeppelin have been picked
up by this station and relayed to German listeners.
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The wireless station at the well-known

* The Four Feathers,” A. E. W. Mason's
novel. This will be broadcast on May 8th.
coooQ

Transmitter or Receiver ?

* Has the B.B.C. been advertising a
brand of grape juice? *’ was the question
recently put to -the organisers of the
Childven’s Hour by an anxious parent
whose little girl had petitioned him for
some grvape juice of the sort recommended
by the B.B.C.

Urgent enquivies were instituted, and
finally it was discovered that the child
had been listening to a Greek play in
which occurred the appeal : ** Oh Great
Zeus, hear us!”’

The B.B.C. engineers insist that the
fanlt was in the receiver.

c00O0
A Cathedral Broadcast.

On Easter morning (April 20th) listeners
will hear the service from Canterbury
Cathedral.

B FC o0
“Proms.”” in the North.

Broadcasting makes auother important
contribution .to musical history in the
arrangement which has been arrived at
between the B.B.C. and the Hallé Concert
Society for a season of Northern Promen-
ade Concerts in Manchester, Leeds and
Liverpool during the summer months.
So far as I am aware, this is the frst
opportunity given to Northern music
lovers to taste the delights of * promen-
ade ™ coicerts as originated by Sir Henry
Wood at the Queen;s I;Iall.

coo

A Famous Conductor,
The season will start on May 26th in
the Free Trade Hall. Manchester, where

performances will be given during two-

weeks. Liverpool audiences will have thefr
opportunity of attending promenade con-
certs at the Philharmonic Hall from June
Sth to 14th, and the final week of the sea-
son will be in the Leeds Town Hall from
June 16th to 21st. _ Sir Hamilton Hartv
will be conducting Mhroughout the season.

These promenade concerts will be used
not only as ‘contributions to the Northern
English prograiumes, but also to the
National and other transmitters.
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Part XXVI.—Further Details

(Continued from puage

HERE are three methods which enable the selec-

tivity to be.altered in the case of coupled aerial

tuning where the aerial circuit itself is untuned
but inductively coupled to a tuned secondary circuit.
These methods are (2) by varying the mutual induct-
ance between the circuits, e.g., by means of a- vario-
coupler; (b) by keeping a tight coupling and varying
the ratio of primary to secondary turns, e.g., by means
of. tappings on the primary coil ; and (c) by connecting
a series condenser in the acrial circuit.

Detailed . consideration has already been given to
method () in which the primary and secondary in-
ductance values were kept constant, and attention is
now directed to method (), which possesses a decided
advantage from the mechanical point of view, in that
no movable part is necessary. The primary and second-
ary windings are usually wound on the same former
so that they are in fixed positions relatively to each
other. Sometimes the primary turns are wound over
the secondary turns with spacers between to keep the
two windings separated :

Wireless
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SIMPLIFIED

By S. O. PEARSON,
B.Sc., AM.LE.E.

of “Coupled Aerial Tuning.

367 of previous issue.)

It is unfortunate that there is no simple relationship
between the number of turns in a coil and its induct-
ance—the inductance depends on the shape and dimen-
sions -of ‘the coil as well as the number of turns. And
so we are forced in a theoretical consideration of this
nature to find how the selectivity and signal strength
vary in terms of the ratio of inductances of the coils
rather than in terms of the ratio of turns. In the case
of a practical measurement it would be easier to employ
the latter ratio.

In the investigation to follow, it will be assumed that
the primary inductance is the independent variable
quantity, the inductance in circuit being varied by con-
necting the aerial to different tappings on the primary
winding, as shown in the circuit diagram of Fig. 1 (a).
We shall have to assume further that the coefficient of
coupling is the same for all tappings, having a moderate

M e
T
With a narrow primary coil as usually
employed in practice, this -

value of, say, 35 per cent., so that

throughout.

radially by a tenth of an
inch-or so ; or the primary
turns may be wound in
grooves sandwiched in be-
tween those carrying the
secondary winding. A
third arrangement is that
in which the primary coil
is wound at one end of the
former, which carries both
windings, a small separat-
ing space being left blank

=

(&

assumption Is substanti-
ally true, for M and /L,
are both approximately
proportional to the num-
ber of primary turns. So
for any value of primary
inductance L, we shall
be able to calculate the
value of the mutual in-
ductance M from the ex-
pression M=o0.354/L L.,
and to apply the same

= (b)

between . them. The two
windings should. never be
wound in contact with
cach other, even if well-
insulated wire is used, as this results in a considerable
amount of undesirable capacity coupling.

is variable.

Primary Winding with Tappings.

In order to show the effect of changing the turns ratio
of the primary and secondary coils, it will be most con-
venient to consider an arrangement where the primary
is tightly coupled to the secondary. Either of the first
two winding arrangements referred to above will con-
form to this condition. = e

Fig. 1.—Two miethods of coupling an aerial to the tuned circuit.
(a) Inductive coupling where the number of primary turns in use
i (b) Direct or auto-coupling.

methods of calculation as
already described.

Best Primary Inductance.

As in the case of the previous calculations, the
secondary coil inductance will be taken as 200uH, the
high-frequency resistance being 15 ohms at a frequency
of 1,000 kc. per second, or a wavelength of 300 metres.
Also, the aerial inductance=r1opuH, capacity=o0.0002
mfd. and resistance=40 ohms, as before.

We know from experience that for wavelengths of
this order the aerial coil should consist of not more than
ten or twelve turns, and therefore the change of react-
ance of this coil is not likely to make any appreciable
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difference to the total aerial circuit reactance when the
number of turns is varied over a limited range, chiefly
because the aerial reactance is mainly condensive and
large compared with the inductive portion.

For constant aerial reactance it was shown that maxi-
mum current occurs in the closed secondary circuit
(Which is tuned to resonance) when X, = 4/X R, ohms
(approximately), or when the mutual inductance between
is M:Z‘ I.Rz henrys, where X, is the

¥y

2mf

the coils

resultant aerial circuit reactance. By assuming that
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~ The values of secondary current have been determined
In this manner for primary coil inductance values
ranging from zero to 60 uH, for wavelengths of 300
metres and 500 metres. As before, the signal voltage
induced in the aerial was assumed to be 1o millivolts
and the secondary circuit resistance 15 ohms at 300
metres and 10 ohms at 500 metres. The results are
given by the curves of Fig. 2, the respective wave-
lengths being indicated on each.

These two curves show at a glance the important
bearing the aerial coil inductance has on the signal
strength, which is assumed to be proportional to the
secondary current. At 300 metres the current reaches

X, ‘remains fairly con- a maximum value when
stant, we can apply the » the primary inductance is
same method here for & about 10 pH—in agree-
finding roughly the value g 80 ] I ment with the preliminary
of primary coil inductance 3 ~ 500 METiEg = estimition above -anid
which will give the great- S eof <] T Tk ehal falls away rather rapidly
est signal strength. = et 300 -t _J_L e for inductance  values
Without an aerial coil 2 s a0 D e Mﬂf‘ﬁs,_ | }— }_, -above 20 uH or so, and
the aerial reactance works E /| ] 1 | B LI very rapidly between 5 uH
out to %34 ohms at = / T I and zero. On the othér
I,000 kc., and with a 2 el _ﬂ‘f I hand, at 500 metres the
20 pH coil in series the > 9F = 1— highest signal strength
total reactance becomes = L [ L occurs for primary induct-
610 ohms. The average g ° i i L SR Y el e ance values between 20 uH
value of X, over this g AERIAL COIL INDUGTANGE IN MICROHENRYS and 60 uH, the curve
range is thus about 670 being very much flatter.

(ih_.nls' alnd W€ can 1_15e Fig. 2.—Curves showing how the signal stréngth depends on W'hen the _ae%‘lal FOII ’
this V_'a ue for ﬁndlng primary coil inductance, the coefficient of coupling s — being consists Of & \vmdmg with-
approximately the mutual oo VLt Ly out tappings, and therefore
inductance  which  will having fixed inductance,

give the gredtest signal strength, thus:—

W= Y670 X35 o
2m X I0

But M=0.354/LL, where L,=200 #H, so that
0.354/200 L, =16 uH, from which L=10 uH approxi-
mately for maximum signal strength. If, then, we
calculate the secondary currents for various values of
primary coil inductance by the method fully explained
in the previous part, and plot the results as a graph,
the maximum point of the curve should occur when
the primary coil inductance is about 10 pH.

Before we can proceed with the calculation on these
lines, however, it is necessary to determine the value
of the mutual inductance for each arbitrary value of
aerial coil inductance. As an example, let us consider
that the inductance L, of that portion of the primary
coil which is in circuit is 15 uH. The mutual induct-
ance will then be M=0.354/200 x 15=19.2 p#H, and the
mutual reactance of the circuits will be X=2zfM =120
ohms. The total aerial circuit inductance is 1Ll =
25 pH, giving a reactance of 157 ohms; thg condensive
reactance, as previously found, is —797 ohms. The
resultant primary circuit reactance is therefore 1 57 =797
= —640 ohms. The apparent increase of primary re-

10 =16 pH.

sistance R,/ =—‘;l is next found, and the calculation

2
proceeds in exactly the same way, as explained in the
previous part for the case of variable mutpak induct-
ance and fixed coil inductance.
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the number of turns must be so chosen that a fair degree
of signal strength is obtained over the whole of the
tuning range—a compromise must be struck between
the number of turns giving maximum signal strength at
the shortest wavelength and the number required for the
same condition at the longest wavelength. For the case
under consideration the curves of Fig. 2 indicate that
the best inductance value to choose would be about
23 pH. Now, from tables giving the inductances of
coils of various diameters wound with a specified number
of turns per centimetre, the necessary number of turns
can be estimated. Such tables are found in The Wireless
World Diary and in almost any wireless handbook.
For instance, suppose the primary coil is to have a dia-
meter of 8 cms: and to be wound with ten turns to the
centimetre ; then for 23 uH we should require thirteen
turns. If the spacing between the turns is a little greater
than 1 millimetre it would be better to use fourteen
turns. (It is interesting to note that this was the number
of turns chosen for the original ‘“Everyman Fout”
receiver, which also had a 200 uH secondary coil.)

How the Selectivity is Affected.

The selectivity numbers have been computed for
wavelengths of 300 and 500 metres over a primary coil
inductance range from zero to 60 xH, and the respective
results are shown by the curves of Fig. 3. The method
of calculation is idéntically the same as that explained
in last week’s issue, and is therefore not repeated here.

With the chosen inductance value of 23 #H, the
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Wireless Theory Simplified.—

selectivity happens to be the same for each of tlie wave-
lengths, but this is merely a coincidence. However,
this figure is not much below the maximum possible,
which shows that the 13-turn primary coil would
be suitable from every point of view.

Auto-Transformer Coupling.

Instead of using a separate primary coil, the acrial is
sometimes connected to a tapping on the main tuning
coil, as shown at (b) in Fig. 1. With such an arrange-
ment the theory and calculation are almost the same
as that of circuit (a). Only a slight difference arises
out of the fact that a few of the turns are common to
both aerial and tuned circuits, and the vector sum of the

two currents flows through these turns——it was pointed

out on page 281 (Fig. 3) that these two currents are go°
out of phase. But since the aerial current is small
compared with that in the closed circuit, practically no
error will be introduced by assuming that the currents
are flowing in separate windings, as in circuit (a), with
the corresponding tightness of coupling ; then all the fore-
going arguments and calculations can be applied with
equal effectiveness.

Series Condenser in Aerial Circuit.

It is usually recommended when an aerial tuning cir-
cuit is insufficiently selective that a condenser of about
0.0001 mfd. capacity should be connected in series with
the aerial lead to the set. The main effect of such a
procedure is greatly to increase the reactance and im-
pedance of the aerial circuit. Now, it was shown that
the apparent increase of secondary circuit resistance, in
the case of magnetic coupling, is inversely proportional
to the square of the aerial impedance and directly pro-
portional to the aerial resistance (equation 3 of Part

~ HEN

SELECTIVITY NUMBER
=,
[=]
%
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]
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AERIAL COIL INDUCTANCE IN MICROHENRYS

Fig. 3.—Curves showing how the selectivity isaffected by changing

the primary coil inductance.
NXIV). Since the reactance of an untuned circuit is
large compared with the resistance, the impedance and
reactance will be nearly equal, and from this it follows
the apparent increase of secondary resistance is almost
inversely proportional to the square of the aerial circuit
reactance.

The selectivity is itself inversely proportional to the
tctal apparent resistance of the secondary circuit, and
therefore will be increased when the aerial cireuit re-
actance is raised by the introduction of a series
condenser. P
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As an example we can take a case in which the aerial
and sccondary circuits are rather too tightly coupled,
with the result that the selectivity is impaired, although
the secondary resistance might be reasonably low. In
Part XXV calculations were made for a 20 pH aerial
coil coupled by various degrees to a 200 pH secondary
coil. With a mutual inductance of 60 pH between the
coils, the selectivity number at 300 metres was found
to be 9.83 as calculated on a 10 per cent. signal strength
basis.” This coupling is obviously much too tight, for
by reducing the mutual inductance to 15.2 pH, the

40 I

30—~ . i
SECONDQARY _CURRENT IN MIC ROAMPERES

/ ELECTIVITY NUMBER

| I

0 0:0001 0-0002 0-0003
CAPACITY OF SERIES CONDENSER IN MICROFARADS

Fig. 4.—How the selectivity and sipgnal strength are affected by

the value of capacity in series with the aerial when the latter is

tightly coupled to the tuned circuit. The selectivity is only 9.3

without the series condenser. The curves are for a wavelength
of 300 metres.

value which gives maximum signal strength, the selec-
tivity number increases to 15.9, as shown by the full-
line curve of Fig. 4 of the previous part.

In the case then considered, the aerial capacity was
0.0002 mfd., or 200 micromicrofarads. Now, suppose
that a condenser of 0.0001 mfd. capacity is connected in
series with the aerial circuit so that its total effective
capacity .is reduced to 66.7 micromicrofarads.  This
causes the resultant aerial reactance to be increased from
—606.5 ohms to — 2,201 ohms, the inductive reactance
of 188.5 having been taken into consideration in each
case.

From this point the calculation is carried through step
by step in exactly the same way as previously explained,
and at the conclusion it is found that the selectivity has
been increased from .83 to 16.35, a value even greater
than that obtained with the optimum coupling without
the added condenser.

The signal strength, on the other hand, is very little
changed in this particular case by the inclusion of the
aerial condenser. For instance, the secondary current
was found to be 26.4 micro-amps. with a mutual induct-
ance of 60 pH and without the added condenser in the
aerial circuit. When the o.0oor mifd. condenser
is included, it is found that the secondary current is only
slightly reduced to 25.8 micro-amps.

So, by adding the series condenser in the aerial circuit,
the selectivity has been considerably improved without
reducing. the signal strength to any extent. But a word
of warning will not be out of place here: This desirable
state of affairs has only been achieved because the
coupling between the aerial and secondary circuits was
too tight for the particular wavelength in question, and,
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Wireless Theory Simplified.—
due to this alone, the signal strength has already been
reduced well below the figure which could have been
obtained with optimum coupling. The series condenser
thus has the effect of correcting the reduced selectivity,
but at the same time it makes the already reduced signal
strength slightly worse. When the aerial coil is loosely
coupled to the secondary, the addition of a series con-
denser will make very little difference to the selectivity,
as it is then already nearly equal to the maximum
possible value.

At the longer wavelength of 500 metres, the series

ECHOES FROM THE
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Waorldl

397

condenser produces a much smaller improvement of
selectivity, because it is already fairly good (the selec-
tivity number was found to be 14 with a mutual induct-
ance of 6o uxH), but in this case the signal strength is
reduced to a more marked extent.

The curves of Fig. 4 show how the selectivity and
signal strength depend on the value of the capacity
connected in the aerial circuit for a wavelength of 300
metres, the other conditions being as stated abeve. It
is evident that the value of the series capacity is by no
means critical.

7o be continued.)

DEPTHS OF SPACE.

Results -of French Expedition.

N The Wireless World of November 28th, 1928, an

account was given of the remarkable discovery of

a Norwegian wireless amateur, Engineer Jorgen
Hals, who reported that, when listening to the Dutch
short-wave station PCJJ (Eindhoven), he had often
heard echoes of a particular signal received several
seconds after the arrival of the signal itself. Hals was
quite familiar with the usual round-the-world echoes
which arrive with spacing intervals of one-seventh of
a second. The new type of echo he discovered was
often delayed for many seconds after the original, and,
in later experiments, he has observed echoes with a
retardation of a minute or so.

Professor Stérmer, to whom Hals first communicated
this amazing discovery, put forward an equally amazing
theory to account for the echoes. As far back as 1907
Stormer had investigated the paths of electrons shot
out from the sun and deviated by the earth’s magnetic
field. He showed that such electrons would be bent
round to form a kind of toroid situated at a great
distance from the earth. Stérmer’s explanation of the
echoes of long delay was that the wireless waves had
penetrated the Heaviside layer and had shot out into
space, ultimately to be reflected by the inner surface
of this toroid of electricity.

The French Observations in Indo-China.

Since 1928 many attempts have been made in Europe
to investigate these matters further. Professor Stérmer
has given an account of a series of special tests made
from PCJ during which Dr. van der Pol, in Holland,
and Professor Appleton, in this country, have confirmed
the existence of the echoes. But the number of echoes
heard in Europe are very small compdred with the
number observed during the French Solar Eclipse Ex-
pedition to Poulo-Condore (Indo-China) last year. An
account of these results has recently béen published
by MM. J. B. Galle and G. Talon.” These observers
formed part of the expedition from the French Bureau
des Lorgitudes sent out for astronomical observation
last May. The eclipse took place at a time when
Professor Stormer predicted that, according to his
theory, conditions were very favourable for fhe recep-
tion of echoes. S
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A 25-metre transmitter on a steamship was used.
This was situated at a distance of about three kilomietres
from the receiving station at Poulo-Condore. Special
signals, spaced at intervals of a half-minute, were sent
out, and the observers heard in the succeeding half-
minute echoes with a retardation of from 5 to 25
seconds after the original signal. In the period be-
tween midday and 4 p.m. (local time) practically every
signal was followed by an echo. Echoes were not
found to have all the same characteristics. Some wer:
long-drawn-out signals; some were very weak, and
some were very strong, the intensity reaching as much
as 30 per cent. of the original.

Strong daylight seemed to be the necessary factor
for the production of echoes, for the number heard was
found to diminish with the approach of sunset, and
none was heard after 6 p.m. The echoes heard during
the eclipse itself were specially interesting, for, although
echoes were received satisfactorily both before and after
the eclipse, it was found that they disappeared entirely
during the period of totality. This result strongly con-
firms the view that strong sunshine seems to be neces-
sary for the occurrence of the echoes. In a recent
paper General Ferrié, the well-known French wireless
pioneer, has discussed the French results in terms of
Stérmer’s theory, and points out that it is not easy to
see how the eclipse of the sun by the moon can affect
the reflection of waveés at a point. which is supposed
to be situated at a distance away many times that of
the moon.

P. B.

INFORMATION SERVICE.

Under the rules of The Wireless World Information
Service a coupon from the current issue should accom-
pany each question sent in.

Whilst we will endeavour to deal with questions now
on hand from readers who have omitted to enclose a
coupon, yet preference must, of course, be given to those
who comply with the rules. To ensure a prompt reply,
questions must be brief. Delay in reply is inevitable
when questions are long or involved.
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CORRESPONDENCE,

The Editor does not hold himself responsible for the opinions ‘of his correspondents.

Corresponderice should be addressed to the Editor, © The Wireless World,” Dorset House, Tudar Street, E.C.4, and must be accompanied by the writer’s name and address

EMPIRE BROADCASTING.

Sir,—1I am unable to contain myself any longer.

Last Monday I sat up till 12.30 a.m. (actually - Tuesday
morning) expressly to hear Chelmsford 5SW, our ¢ British
short-wave station.”” I was greeted by a talk on butterflies
tor half an hour and a French lesson for a further half-hour.

T tried the next day to get the midday broadeast from 12.30
to 1.30 G.M.T. (6 p.m. to 7 p.m. Indian Time), but, owing
to the fact that our * British short-wave station "’ was operat-
ing on 25,563 metres in the middle of the day, I was mercifully
unable to get anything. Half an hour later I tuned in to PHI
on 16.88, and enjoyed two hours’ faultless reception. I listen
to PHI every night it operates.

Why on earth cannot someone wake up to the fact that there
are other dominions and colonies besides Canada and Africa
who would like to hear the London programme before
12.30 a.m. in the morning. )

You, I know, have tried hard to remedy this damaging
attitude, but I would be so bold as to suggest that the only
method likely to meet witli -success is to make Chelmsford 58W
the subject of your editorial every week for six months. That
may be impossible from your point of view, but even a small
article would in the end have its effect. If your wireless con-
temporaries and the daily Press could be induced to take up
the campaign, I feel sure you would not go unrewarded in your
efforts.

TLet us do something about it, anyway, or close the place
down. Tt is only a sheer waste of money as-it is.

Punjab, India. - T. MUNRO.

Sir,—After the broadcasting of the King’s Speech at the
opening of the Naval Conference 1 wrote to the B.B.C. and
told them that, while I could only get 5SW's carrier .on
that date, the whole speech came through at L.S. strength from
PHI. I then suggested that the amount of red on the map
of the world should be compared with the amount of whatever
colour Dutch possessions are marked in, and that this study
might be an incentive to give overseas listeners a better show.

If it is of any n%e to you in your propaganda to help British
people abroad, you might publish the following extract from
the B.B.C.’s reply dated February 10th, 1930 :—

The B.B.C. is certainly responsible for 58W, but it is
an -experimental station, and Las never been vegarded as
anything else. In the year and a half’s working, however, a
vast amount of highly important technical information has
heen obtained as a result of these experiments, and a long
report on the subject has been compiled here. This report
is shortly to be the suliject of conversation between the
Colonial Office, Post Office and this Corporation: Future
arrangements depend largely, one imagines, on finance, as the
B.B.C._ is not able to bear the cost of erection and main-
tenance of a permanent station of the nature required. The
Dutch station to which you refer belongs to a commercial
organisation: and subserves its interests.

1 admit that the finance part is difficult and that one ought
to pay for what one listens to; but surely some sort of scheme
can be devised to overcome this. F. C. BOOTY.

Lahore, India.

THE WEHNELT OSCILLATOR.

Sir,—In the issue of March 5th of The Wireless World, over
the signature * H, K." is described a method of generating H.F,
oscillations by means of a modified Wehnelt interrupter. The
author is evidently of the opinion that the Russian physicist,
W. M. Shulgin, was the first to discover the possibility of
using the Wehnelt interrupter as a H.F. generator. Both he
and Mr. Shulgin seem, however, to have overlooked«the fact

that in 1911 the German Dr. Arndt had described a similar
arrangement. In the British patent No. 226 /1916 Sidney George
Brown has also described an arrangement for generating H.F
oscillations which, as a matter of fact, is a Wehnelt interrupter
with rveversed polarity. The mechanism of the operation has
also been explained by Ludewig in the ‘* Jahrb. d. draht]. Tel,,”
9, 1915. When the platinum wire is connected to the negative
pole of the supply an arc is formed between the hot electron-
mitting cathode and the cold anode, i.e., the surface of the
diluted acid. We have, therefore, an asymmetrical arc whiecil
is known to be an excellent generator of H.F. oscillations.

The author (H. K.) is further of the opinion that it is im-
possible to generate I.F. oscillations with a Wehnelt inter-
rupter connected in the normal way, ie., the platinum point
connected to the positive pole of the supply. However, in a
paper published in the ¢ Jahrb. d. drahtl Tel.,”” 9, 1914, and
later in a dissertation of 1917, I have shown that this is easily
possible. The strength of the oscillations set up in a circult
across the Wehnelt interrupter is dependent on seveval factors,
e.g., the self-inductance ol the L.F, choke and the length of the
platinum wire immersed in the acid. If the ratio C/L of the
oscillating cireuit is very low, a low damping decrement is
introduced ; for high values of this ratio, however, the Wehnelt
interrupter behaves as a quenched spark so that in a secondary
circuit oscillations of a very low decrement can be geuerated.

The Wehnelt interrupter used in this manner has, however,
a very low efficiency compared with the efficiency achieved by
reversing the polarity as described in your journal. With
{he latter method the oscillations are also almost undamped,
but the rapid wearing off of the platinum wire is a sevious
dvawhack. (DR.) G. ALB. NILSSON.

Luud, Sweden.

March 8th, 1920

WIRELESS MUSIC.

Sir,—As the writer of T'he T'imes article quoted in your Edi-
torial of March 10th, I venture to add that the most complete
article on this subject is, I believe, that which I wrote for the
Musical Quarterly (New York), January, 1930.

I should also like to say that in my opinion the important
matter is not the limitations imposed on the composer by broad-
cast conditions (referred to in your last paragraph), but the
entively novel possibilities offered to him by wireless technique.
These are simply dealt with in the article quoted, and in another
(written in collaboration with a young English composer) at
present under consideration by a leading British review.

Compiégne, France. R. RAVEN-HART.

«“FFB.”

Sir,—I am glad to-see the letter of Mr. Hobday complaining
of ihe interference caused by FFB’s bad tuning.

This station is now the international radio nuisance; not
only is his log. decrement nearly as bad as Xs, but he rubs it in
by indulging in yarn-spinning and frequent CQ calls, which he
declares to be on wavelengths of 300 to 800 metres, though
this really means that there is a slight emphasis of radiation
on the alleged wavelength.

Hour after hour he is blaring away at cross-Channel steamers
and close-ups, as though they were off Crookhaven.

Any British operator who carvied on thus would get his
ticket jammed without much ceremony, and I am surprised
that the French, who ars renowned for their exquisite instru-
nient work and engineering skill, should persist in retaining
such a fit-up on their doorstep.

Let us hope that he gets a chopped CW set like some of the
olher French coast stations and GNF, OST, etc., in the nea
future. WM. A. RICHARDSON.

Ashford, Kent.
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PROBLEMS.

“The Wireless World” Supplies a Free Service of Technical Information.

The Service is subject to the rules of the Dep

be striclly enforced,

A Point in Testing.

I have just finished building the ** Wire-
less World Kit Set,”” but have so far
been unable to obtain any. -signals,
even on headphones, which are used
for testing. The reaction control
works normally, as a ** plop * i3 pro-
duced when. the condenser i3 ad-
vanced beyond a certain point, and a
‘ breathing ** sound is heard in the
‘phones.  Apart from this, the set
seems to be quite *“ dead.”’

From this information, can you suy-
gest awhere [ should look for the
trouble? J. McE.

It seems fairly certain that from the
grid circuit of the detector enwards your
set is working properly, or, at any rate,
that there is no complete disconnection.
Consequently, it is logical to assume that
the fault is located in the H.F. valve or
one of the circuits associated with this
valve. A more definite statement than
this we cannot make without fuller in-
foimation, but we think that systematic
peint-to-point tests of the H.F. and grid
circuits should reveal the fault.

To comnfirm that both windings .of the
H.¥. transformer are in order, you might
try the effect of connecting the aerial
through a 0.0001 mifd. fixed condenser to
the flexible lead which normally connects
to the «node terminal of the screen-grid
valve.  With this alteration, the set
should work as a Det.-L.F. combination.

RULES.

(1.) A query must be accompaniel by a
COUPON removed from the advertisement
pages of the CURRENT ISSUE,

(2.) Only one question (which must de(g with
a single specific point) can be answered. Lelters
must be concisely worded and headed ‘ Injfor-
mation Department.”

(3.) Queries must be writlen on one side of
the paper, and diagrams drawn on a separate
sheet. A self-addressed stamped envelope must
be enclosed for postal reply.

(4.) Designs or circuit diagrams for complete
recetvers or eliminators cannot ordinarily he
given ;  un preseni-day condilions justice
cannol be done lo questions of this kind in the
course of a letler.

(5.) Practical wiring plans cannot be supplied
or considered.

(6.) Designs for components such as L.F.
chokes, power lransformers, complex coil assem-
blies, efc., cannol be supplied.

(7.) Queries arising from the construction or
operalion of receivers must be confined lo con-
siructional sefs described in * The Wireless
World > ; (o standard manufactured receivers:
or to “ Kit” sets that have been revicwed.
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in the interest of readers themselves.
interest is deall with below, in some cases at greater

Power Transformer Failure.

After an accidental short-circuit was in-
troduced across one of the secondary
windings of my power transformer,
the receiver failed to operate, and
after carrying out tests I found that
the prinary winding (which is, of
course, connected to the. 4.C. mains)
had burnt out. Is not thiz rather
unusual? It is understandable that
the short-circuited winding itself
should have failed, but it seems to me
that the primary, which was not in-
terfered with in any way, should have
been quite unaffected by any rise in
current. JORN N

This iz by no means abnormal. Con-
sideration will show that an increase in
the current taken from the secondary
winding of a transformer must be accom-
panied by an increased cousumption from
the mams; thus extra current must, of
ccurse, flow through the primary.

Very possibly the accidental short-cir-
cuit took place across a low-voltage
secondary winding of thicker wire than
that used for the primary, which would
ccrsequently be more likely to have been
slightly weak:ned in the course of manu-
facture.

0000
Unwanted Absorption.

I hace recently made a det.-2 I.F. self-
contained  portalle, awchich works
quite well—indeed, fully up to my ex-
pectations—when  operated in  its
wooden framework, but gives very
weak signals when -inserted in ifg
container, which is actually a fibre
suit-case. Do you think ‘that the
trouble is due to dampness of the
malerial of which the case is made,
or is 1t altogether wnsuitable as a
container for a wireless receiver?

R. P. T

Portable sets in fibre. containers work
quite well, and we do not consider that
this material is really unsuitable. Most
probably you will find that the edges of
the case are bound with metal, which
may'-form a more or less continuous loop,
and so will have an effect comparable with
that of a short-circuited turn in a frame
aerial. If our assumption is correct, and
you do not care to obtain another and
more suitable container, we suggest that
you should. cut through the metal binding
at a number of points with a hacksaw, in
order to.iuterrupt the continuity of the
circuil.®

artment, which are printed below; these must
A selection of queries of general
length than would be possible in a letter.

An Anode Feed Potentiometer.

Since changing over from H.T. batteries
to an eliminator, it has been noticed
that my anode bend detector does not
[unction in the same way as formerly:
in particular, it seems that its bias
adjustment is not newdly so critical,
and that a different wvalue of bias is
required, although the anode voltage
18 calculated to be the same as pre-
viously.

I suppose that this is probably due
to the fact that anode woltage must
be changing in  symputhy with
changes i grid wvoltage, and have
come to the conclusion that it will he
best to fit « potentiometer feed. Will
you please give me a diayram showing
how this may be done? ~T'he detector
8 coupled to the L.I. wmplifier
through a transformer, and there is a
combined voltage absorbing and de-
coupling resistunce in series.

A E. R.

The necessary alterations are indicated
in Fig. 1, in which R and C show the
normal anode feed resistance and decoup-
ling condenser. R, is the extra resistance
required to convert your existing arrange-
ment from series feed to potemtiomefer
feed.

§ 51
l

I
' i
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Fig. 1.—By adding an extra resistance, of-
which the connections are shown in dotted
lines, a series feed resistance is made to
serve as one of the elements of a fixed
potentiometer.

The values of these resistances will de
pend or the voltage applied, etc., and in
any case it will be necessary to reduce the
present vesistunce of R.
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Critical Adjustment of Grid Voltage.
My proposed receiver is on the lines of
{he 1930 Everyman Four,” but 4.C.
valves are to be used throughout. It
has been decided to retain the feature
of potentiometer control for detector
hias voltage, but I cannot see ezactly
Low this may be done, as, of course,
there will be no low-tension battery.
Will you please make a suggestion,
bearing in mind the fact that I pro-
pose to use battery bias throughout ?
J.

We think that the arrangement shown
in Fig. 2 is the simplest that can be de-
vised in the circumstances. It seems
probable that with the type of A.C. valve
ordinarily used as an anode bend detector
in a set of this kind, you will require
from 4 to 6 volts negative bias, so it is
recommended that a tapped bias battery
{(say of three cells) should be connectetl
in series with a potentiometer connected
across two dry cells, a switch being inter-
posed in order to avoid wastage of these
cells when the set is not in use.

L

Fig. 2.—A potentiometer, in- conjunction
with a tapped battery, provides for con-
tinuous adjustment of detector bias.

It the potentiometer -is of some 400
ohms resistance, the drain on the cells
will in any case be small.

1t is recommended that the large by-
pass condenser shown at C in-our diagram
should be fitted.

0000

Raw -A.C. for Filaments.

[ understand that it is quite possible to
heat an output valve filament from
A.C. wains through a step-down
transformer, -although this practice
cannot be followed with regard to all
the valves of a receiver. [s theveany
objection to supplying L.1. current
to both L.F. valves of a 1-v-2 set from
this source? A. P.

This plan cannot' be successfully ap-
plied to a receiver of conventional desigi
using ordinary directly heated valves.

Althongl the output valve filament may

pe fed with raw A.C., any attempt to

supply the penultimate valve with un-
smoothed current will result in the pro-
duction of * hum.”

Wihieless
Waorrla

Stability Essential.

I have recently added a separately tuned
aericd cireuit to my 1-v-2 receiver, but
am afraid that I have not yet cout-
pletely mastered its operation. In
particular, I am puzzled by the be-
haviour of the acrial twning con-
denser; there - seems’ to -be two set-
tings of its dial whick give loudest
signals.
true resonance point between these
two mazima there 1s a slight, but
nevertheless. definite, falling-off in
intensity, accompanied by, it may be
added,- some improvement in quality.
This 1s not * double . humped”
tuning in the ‘ordinary sense, as
aerial coupling is normally very loose,
and any further reduction-in coupling
tends rather to accentuate the trouble
than to cause it to disappear. Can
you explain? A. 8. V.

Your description leads us. to believe
that your H.¥. amplifier'is not completely
stable, and, before going any further, we
strongly advise you to take pdins to re-
move ali possible causes of incidental
reaction. This may bring about some fall-
ing-oft in sensitivity, due to the loss of
stray reaction, but the set will work in
a much more definite manner.

The reason for the effect you describe
is fairly clear; as the aerial condenser is
moved to a position slightly * off reson-
ance,” loading due to the open circuit is
reduced, very probably to a value less
than that obtaining when it was origin-
ally operated with the usual . aperiodic
coupling; a natural consequence of this
reduction in loading is that incidental re-
action should again assert itself, and the
receiver would naturally become appar-
ently more sensitive.

This also accounts for the improvement
in quality that you have noticed when
the aerial circuit is exactly ‘“in tune.’
When aerial loading is partially removed,
the H.F. valve may be actually on the
verge of self-oscillation, in which case
quality would naturally be impaired.

0000

The “A.C. 3°7: Improving Selectivity.
] have never seem « statement in your
journal to the effect that « loosely
coupled and separately tuned aerial
could be added to the < 4.0.3.”7 Wil
you please say if there is any reason
awhy this addition should' mnot be
made, and also refer me to a back
number in which a suitable. aerial
tuning unit was described?
E. B. W.
‘There is 1o reason why a two-circuit
aerial tuner should not be used in con-
junction witl' any set having a properly
stabilised H.F amplifier, and, conse-
quently, any of the various arrangements
described from time to time in these
pages could be added to your “AC 37
The ‘ Wireless World Selectivity Unit,”
described in our issue of April 25th, 1928,
would Dbe suitable, while a somewhat
simpler picce of apparatus discussed in
The Wireless World for March 12th would

‘also be effective, and has the advantage

that it gvill.operate ou both medium and
long broadcasting wavebands.

At what is appavently the

APRIL gth, 1930.

Litz Wire Complications.

Would 1w be possible to use litz for the
secondaries of the medium-wave H.F.
transformers in the * New Kilo-Mag
Four'? If so, do you think that this
alteration would be an improvement,
particularly in increasing the range of
the receiver? . L.

Tlte. transformers as specified provide
almost as much magnification as can be

« btained, and we can hardly endorse your

proposed alteration.. In the first place, to

be worth -while, the litz coils would be
larger than those included in the set de-
scribed, and this would involve re-
amangement of the components.  Selec:
tivity would be improved by using trans-
former secondaries of lower resistance,:

‘but a gain in this direction might be off-

set by a falling-off in high-note reproduc:
tion.

0000

H.F. Couplings for Portables,
I am wware that tuned anode H.V. coup-
lings have disadvantages in a mains-
, Jed receiver, but should think that
the simplicily of this method might
outweigh its drawbacks in a *“ 2H.F.”
portable receiver with battery feed for
the anodes. I am about to bwild a
set of this kind, and should welcome
a word or two of advice on the sub-
ject. V. M. M.
We think that vou wonld probably do
better with transformer couplings. In
designing a portable, no efforts should be
spared to avoid all possible sources of
interaction between stages; the particular
kind of undesirable interstage reaction to
which “ tuned anode” sets are prone can
he prevented by extensive decoupling, but
ouly at the expense of lost voltage, which:
cannot always be spared in a self-con-
tained set.

FOREIGN BROADCAST GUIDE.
RIGA

(Latvia).

Geographical Position : 56° 57" N. 24° 3" E.
Approximate air line from London: 1,040
miles. :
Wavelength : 525 mi. Frequency : 572kc. |
Power : 3 kW.
Time: Eastern European (two hours in
advance of G.M.T.).
Standard Daily Transmissions.
08.00 (G.M.T.) German church service:
09.15 Lettish church service (Sundays
only): 1035 weather; 15.00 concert
followed by talks, etc.; [8.00 approx.
weather and concert: 19.00 news and
main evening programme ; 20.00 weather ;
21.00-22.00 dance music (ex. Thursday
and Friday).

Interval Signal : metronome.

Lady announcer. Call: Haluin is Riga.

Announcements are made in Lettish and
German.
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BY REQUEST

AT the ‘request of a large number of
customers, we are recommencing our
distribution and part exchange services,
with certain modifications to meet modern
conditions, in order that the standard
which it 1s believed is expected of this
business may be maintained. Qur future
activities will be confined to articles the
value of which is worthy of the financial
consideration of our clients.

We can supply and, if so
desired, accept in

PART EXCHANGE

only the reputable makes
of the following apparatus:

Receivers (Domestic & Portable).

Radio-Gramophones.

Loud Speakers (Cone & Moving
Coil).

Cone Units and Chassis.

Battery Eliminators and Mains
Equipment Components.

Battery Chargers.

Pick-ups and Carrier Arms.

Electric Gramophone Motors.

H.F., L.F. and Power Chokes.

Condensers (Variable, Reaction and
Smoothing).

Measuring Instruments (High Grade)

L.F. Transformers.

Valves:and Tuning Coils can be supplied
but not accepted in part exchange.

In view of the difficulty of making definite
offers for material that we have not inspected,
it is suggested that apparatus tendered for part
e)gf:har_\ge should be forwarded to us for
vaiuation.

Terms of Part Exchange Business :

A minimum of 50% of the value of an orde-,
plus carriage charge where due, is payable in cash
unless the value is below £ when a minimum of
10/- is payable. Should the part exchange
allowance exceed 50% of the total value of new
requirements, the difference will be credited
agains! fulure orders. Material may be deposited
against a credit note, which may be utilised af a
later date. Only apparatus in good condilion
can be accepted in part exchange.

Buy Quality. with Economy
through

APPLEBY’S

ON THE
SQUARE

The Bank & Clearing House of Radio,
CHAPEL STREET, MARYLEBONE, N.W.1.

(4 minutes from Oxford Street, London.) e
'Phone: Paddington 8828 (3 lines).

cr

A39 Advertisements for

R100 LOST IN FOG!

=

When R100 ran into dense fog on its recent third
test flight, the Croydon and Pulham direction-finders
gave the giant airship its bearings — through Marconi
Valves. Another of the many important services in
which Marconi Valves are relied upon. All Imperial
Airways machines. .. all Trinity House beacon stations
and lightships . . . most British passenger-ships . . .
use Marconi Valves. For their wide range. For their
dependability. For their long life. ® In cases like
these, when unfailing reliability is essential, men
insist on Marconi Valves.

FIT MARCONI VALVES

TO YOUR RADIO SET
/’i Give you clearer tone, greater volume, wider
UL

range. Cosf not a penny more. Fit any set.
THE FIRSY AND GREATEST NAME IN WIRELESS

For all technical information on valves, write to the MARCONIPHONE
COMPANY LIMITED, 210-212 Toftenham Court Road, London, W.1

=

The Wireless World ** are only accepted froni firins we believe to be lhoroughly reliable.
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Price 4’6 net.

A SERIES

problems in radio receiver design ;

“ Radio Data Charts” provides designers of wireless apparatus with a
ready and convenient means of solving problems without having
recourse to complicated formule and mathematics.

By the use of the charts it is possible to- tackle all the more familiar
such as, for example, finding the
relationship between inductance capacity and frequency, and -working
out the design of high frequency- transformers. All keen amateurs
will appreciate this helpful book.

By post 4/10.

From all leading booksellers or direct from the Publishers.
Published from the Offices of ‘ THE WIRELESS WORLD."

ILIFFE & SONS LTD., Dorset House, Tudor St., London, E.C.4.
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e — JUST PUBLISHED

DATA CHARTS

OF ABACS

providing most of the essential Data required in Receiver Design.

By R. T. BEATTY, MA., B.E., D.Sc.

Reprinted from ‘ The Wiveless World.”
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DICTIONARY

of WIRELESS
TECHNICAL
TERMS

(1926)

Compiled by S. O. PEARSON, B.Sc., AM.I.LE.E.
and issued in conjunction with
“« THE WIRELESS WORLD.”

This volume contains definitions of
terms and expressions commonly
used in wireless telephony and
telegraphy and is intended to serve
as a guide to all those interested
in wireless who come across, from
time to time, unfamiliar words in
their reading. In such cases the
DICTIONARY OF WIRELESS
TECHNICAL TERMS proves of
very great use and value. It is well
illustrated, and cross-referenced to
enable the required information to
be rapidly obtained.

Price 2/- net. By Post 2/2
From leading booksellers or from the Publishers:

ILIFFE & SONS LTD., PO

W, W. 48 Porset House, Tudor St., London, E.C.4.

I!

photographs and diagrams are included.

WIRELESS

DIRECTION
FINDING

and DIRECTIONAL

RECEPTION

(1927)
By R. KEEN, B.Eng. (Hons.).

Second Edition : Revised and Enlarged. H

THIS volume deals with the principles
of the subject and the constructional
details of direction-finding installations,
and includes some information concerning
aircraft installation. It describes the
principles of Diréction and Position
Finding in this country in such a way that
the subject may be grasped easily by
engineers tackling this field of wireless
work for the first time, Numerous

Price 21/-net. By post 21/9.

From leading booksellers or
divect from the Publishers:

ILIFFE & SONS LIMITED,
Dorset House, Tudor Street, London, E.C.4.

wow.68 1

Mention of ** The Wireless World,”" when writing to advertisers, will ensure prompt attention. 440
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MISCELLANEOUS ADVERTISEMENTS.

NOTICES.

THE CHARGE FOR ADVERTISEMENTS in. these
eolumns is :

12 words of less, 2/- and 2d. for every
additional word.

Each paragraph is charged separately and name and
address must be counted.

SERIES DISCOUNTS are allowed to Trade Advertigers
a3 follows on orders for consecutive insertions, provided a
contract is placed in advance, and in the absence of fresh
jnstructions the entire “copy ” is repeated from the
previous issue : 13 consecutive ingertions 5% ;- 26 con-

tive, 10% ; 52 tive, 15%.

ADVERTISEMENTS for these columns are accepted np
to FIRST POST on THURSDAY MORNING (previous
to date of issue) at the Head Offices of ‘The Wireless
World,” Dorset House, Tudor Street, London, E.C.4, or
on WEDNESDAY MORNING at the Br:lilncli Offices,

ALL WIRELESS |
WORLD COILS -

/ 4716 got
EKIT SET, Coils wi 46/~ sat
NEW KILOMAG 45/~ 3ot
RECORD 1IT 45/- set
FOREIGN LISTENERS 4 B.B.C, . .......... $0/= sef

T 5XX 37/83et
METAL CABINETS ...... ........ ... 3816 10 46/8
5)* DRUM DIALS with Escutcheons...... .. 5/3

&J. WirelessCo
| 2,3, & 4, Athelstane Mews, strmf:;'v ir:e:é::., ]

B

IMPORTANT NOTICE.

! Owing to the Easter Holidays, th2 next
issue of ‘*“THE WIRELESS WORLD ”
‘(dated April 16th) is closing for press
earller than usual.

In accordance with the Notice that
appeared last week, the latest date upon

which  Miscellaneous  Advertisemernits
could be accepted for the above issue

| was  FIRST © POST WEDNESDAY,
April 9th.

{ For the issue of April 23rd, advertise-
| ments for these columns can be accepted
upto FIRST POST TUESDAY, April 15th.

19, Hertford Street, Coventry; ildh
Navigation ' Street, Birmingham ; 260, Deansgate, Man-
chester ; 101, 8t. Vincent Street, Glasgow, C.2. y
. Advertisements that arrive too late for a particular
issue will automatically be inserted in the following-1ssme
uuless.aecompn.nied.by ingtructions to the contrary. All
advertisements in this section must be strictly prepaid.

The proprietors retain the right to refuse or withdraw
advertisements at their discretion.

. Postal Orders and Cheques sent in payment for adver-
tisements should be made —& GCo. Dbavable to ILIFFE
& SONS Ltd., and crossed __ %= _*°°  Notes being
untraceable if lost in transit shouid not be sent as
remittances. i

All letters relaling to advertisements shomld quote the
number which is printed at the end of each advertisement,
and the date of the issue in which it appeared,

The proprietors are not responsible for clerical or printers'
errors, although every care is taken to avoid mistakes,

NUMBERED ADDRESSES.

For the convenience of private advertisers, letters may be
addressed to numbers at ‘* The Wireless World " Office.
When this is desired, the sum of 6d. to defray the ‘cost of
registration and to cover postage on replies must be added
to the adverlisemcnt charge, which must include the
words Box ooo, cfo “ The Wireless World.” Only the
number will appear in the advertisement. All replies
should be addressed No. ooo, efo ** The Wireless World,”
Dorset House, Tudor Street, London, E.C.4. Readers who
reply fo Box No. adverlisements are warned against sending
remiltance through the post except in registered envelopes ;
1 all such cases the use of the Deposit System is recommended,
anda the .envelope should be clearly marked * Deposit

Departinent.”
D& DEPOSIT SYSTEM.

Readers who hesitate to send money to unknown persons
may deal in perfect safety by availing themselves of our
Deposit System. If the money be deposited with * The
Wireless World,” both parties are advised of its receipt.

The time allowed for decision is three days, counting
from receipt of goods, after which period, if buyer
decides not to retain goods, they must be returned to
sender. If a sale is effected, buyer instructs us to remit
amount to seller, but if not, seller instructs us to return
amount to depositor. Carriage is paid by the buyer,
but in the event of no sale, and subject to there being no
different arrangement between buyer and seller, each pays
carriage one way. The seller takes the risk of loss or
damage in transit, for which we take no responsibility. For
all transactions up to £10, a deposit fee of 1/- is charged ; on
transactions over £10 and under £50, the fee is 2/6; over
£50, 5/~ Al deposit matters are dealt with at Dorset
House,  Tudor Street, London, E.C.4, and cheques and
money orders should be made payable to lliffe & Sons
Limited: b ;

SPECIAL NOTE.—Readers who reply to advertisements
and roceive no answer to their enquiries are requested to
regard the silence as an indication that the goods advertised
have already been disposed of. Advertisers often receive so
many enquiries that it is quite impossible to reply to
each one by post.

.

“WIRELESS WORLD”
INFORMATION COUPON

This Coupon must accompany
any Question sent in before

APRIL 16th, 1930

For Particulars of Free Ser-
vice, see Rules on page 399;

Wireless World "’

Advertisements for ** The

NEW MAGNAVOX 1929
MOVING COIL SPEAKERS

for £3-3-0 each

.Original list price £8-0-0

Messrs. WILBURN & CO.,
23 BrideLane, Ludgate Circus, E.C.4.,
have to offer by arrangement a limited
number of the above instruments
(without input transformer). These
speakers are new and in the manu-
facturer’s sealed cases, Field winding
for 6 volts .63 amps.

*Phone : Central 6994.
9am. to 6.30 p.m. 1.30 p.m. Saturdays.

RECEIVERS FOR SALE.

SCOTT SESSIONS and Co, Great Britain's Radio
Doctors.—Read udvertisement under Miscellineous.

I_A

IRE a McMichael Portable Set, by day or week,
from Alexander Black, Witeless Doctor and Con-
sultant, 55, Ebury §t., § W.1. Sloane 1655, (0328

STEREOPIIONIC Couplers !—Latest talkie super
models, many in use, wonderful reproduction ;

type B super £5/5 A super £3/15; trade supplied.—
Bonavia-Hunt, 96, Broadhurst Gardens, N.W.6. {8798
MERJICAN Fada Special 6-valve (drum dial), needs
slight adjustment; 70/-, carriage paid, no offers.—
iBox 5544, ¢lo The Wireless World. [9018
5—\'ALVE Solodyne, cost £25, best components, with
1 valves; 1, offers; apply hefore noon or by
| letter. —H. Norris, 52, Alberta St., Keunington, S,llé‘;.17.

C04
OWERFUL Super 6&-valve Set, built, for quality,

with laree output high tension elilninator, 210

volts 50 cycles, 450 plate max., large new 6-volt Exide
| aceumulator, a really high class set in every way;
can be seen and heard by appointment: price £40.—

4 ]
£ The * SPRINGSCREW” §
E A NEW CLIX i
n WANDER-PLUG.
Cl This plng embodies the Clix ire)

improved form of resilience.

Kidner, Burleigh House, West Heath Rd., J}T.W[.‘;du3
OLSTER-BRANDES Tortable, - 4-valve, gcreened
grid, only used u few times; retails at £18/18,
what offers ?—Finchley Radis and Sports Co., 8,. Castle
Court, Castle Rd., North Finchley, N.12. [90G0

.C. Mains Amplifier, moving coil speaker, B.T.H.
tone arm, pick-up, electric motor, eomplete; £25,
or best otfer.—Box 5538, elo T'he Wireless IWorld. [8996

IRELESS -Tortable Sets, with 5 Cossor new pro-
cess valves, for 10 guineas; less than component
i | eost; comparable with any set dounble this price; royalty
paid; seen between | and 2 p.m., or particulars sent

L Strong I”g’““gl.d‘m'.“ac‘ ’3 L on receipt of stamped addressed envelope.—G. Hodgson,
i s‘;‘:ﬁhenczl15;;;”9;“:"“ 1] 1 53, Windsor House, Victoria St., Westminster. - (8991
X‘ non-collapsible. Self-clean- X URNE-JONES 3-valve Universal, S.G. and Pf., with
-.' ing, Note the horizontal Red and Black, == coils, 15-2,000 megohms, used demonstritions only,
o insulator, Imyﬂz‘wd . H iust overhanled by Burne-Jones; best offer to Morrisol,
B  [dealfor portables, or Solid Gt = 20, Queen’s Gate, Glasgow. 8989
B Wherspaceislimited. End. ] OR Sale.—Marconi Straight Eight L.S., etc., with
] Write for the Clix leaflet n & tfmi{:mrm]atcr; best offer secures.—41, The Avenus,
] . ‘ u atford.
254, Vauxhall B; E

= LECTRO LINX, LTD. & Lonaant Srldge E ERCLIE D.C2 All Mains Receiver, 200 to 250

4 volts D.C.; price £14/10; with valves and -royal-
.........-........ NENRENE ties, suitable for M.C. speaker; particulars free; trade

MAKE YOUR === OWN amm

HOME — WITH.T:IE.

coﬂ[ KIT @

PARTS

NON-WARP ALL-STEEL CHASSIS 20 X 20—PURE LINEN

DIAPHRAGMS—BEAUTIFUL TONE—DOPE—BRUSH-%IDES

— SCREWS—ETC.—BUILT WITH A SCREW DRIVER—

SUIT ANY POPULAR MOVEMENT,

® © o 060 06 0 0 0 o ® & o

mme  SPECIAL TWIN-CONE DRESSING

FOR ALL LINEN SPEAEERS

GREEN & FAULCONBRIDGE, LTD.,
.« 11, Queens Road, COVENTRY,

inguiries specially invited.—Simmonds Bros., Shireland
R(? Smethwick. (8734

YOUR Old Receiver or Components Taken iné Part
Fxchange for New; write to ns helore purcbasing
elsewhere, and obtain expert advice from wireless en.
gineer of 25 years’ professional wireless experience;
send a list of components or the ccmponents them-
selves, and we will quote you by rcturn post; thou-
sauds of satisfied clients.—Scientific Development Co.,

»

57, Guildhall 8t., Preston. {0226
GECOPHONE Vicior Three, with valves, new;, 90/-,
—Seymour. %0. Foxholes Rd., Southbourne,
Bournemouth. [8992.
BROOKMANS Three for Sale., or exchange 12x9
carpet or furniture.—18, Oakleigh Court, Edgware.
Colindale 6461. {9024

r "Phone after 7:

EXCEPTIONAL Offer.—4 only, 3-valve sets, complete
with valves, absolutely new, only £3/18/6; also
Midget log condensers, 4/- each; trade supplied.—
M. Grundy and Co., 54, Clerkenwell Rd., E.C.1.
l Clerkenwell 3080. [9072
ARGAIN.—Fada Special Six, with valves; £8.0nly.
—6d, Caslletown Rd., W.14. {9054
SHORT Wave Set (new), 3-valve P.W., De Luxe coils;
£5/10, or offer.—A. London, 23, Renfrew Rd.,
S.E.11. 9053
> -VALVE Portable, new, complete; £10, cost dguble.
19 —Bracey, Factory Sq., Streatham. taooan

ave only accepled from firms we believe (o he thoroughly reliable.
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Receivers for Sale.—Contd.

MAR’CONII’HONE Screened Thiree, perfect,
Zenith - 6-valve neutrodyne, £8; Marcohiphone
type 61, 3 S.G., 2 LF.,, world's finest receiver, £18;
all with valves; surplus components, write list.—2a,
Salisbury Rd., Seven Kings, Essex. {9052

ILIPS 4v. Allmains Receiver, A.C. 200v,, list
price £37/10, accept £26; also 4v. Ediswan
all-mains transportable, A.C. 200:250 yolts, list: price
£31/10, accept £22/10; both as brand new and -cali-
brated reading for over 50 statioms; two of the finest
sets made; only reason for selling cash urgently re-
qnired.—F. C. Holliday, Forest IHill, Roundhay, Ifgc‘a)(.‘l‘ss
MARCONI Straight Xight, type 81, offers; Maxr-
coni 51B mains receiver, combined Rice-Kellog,
£30; B/AVH. mains R.K. concert speaker, £30; all
equal new.—Benson, 1, Vyvyan Terrace, Bristol. [9041

A LL-ELECTRIC Radio Gramophone, for A.C. or

L D.C. mains, sbeautifnl instrument; must sell,
£25; seen any time.-—55, Upper Court Rd., Epso[m.

1B 9037

SRAM Music Magnet, bnilt last December, excel-

lent condition; £6/10.—Bradley, Alcombe, Holden

Av., North Finchley. [9036

ADA Special- 6-valve Receiver, with new valves;
£4/10.—Ravaux; 8, Fairholme Rd., West Ken-

£7;

sington. {9033
ROOKMANS Four Coils, Wearite; 35/- sct of 3.—
Box 5559, ¢/o The Wireless World® {9061
Salon

RADIO - GRAMOPHONES —Rhapsody-Twin
Grand Mains &, mahogany, list -£108, £45; Bou-
doir Grand Maius superhet 8, walnut, list £121, £40;

Chairside Mains 5, mahogany, list £108, £35; port-

able radio-gramophones 5, leather, list £39, £12.—
Liquidator, Reproduction, Ltd., 6, Dysart St., Wilson
St., E.C.2. {9067

VERYMAN 4-valve, in ‘beautiful, walnut Console
cabinet, all best parts, extraordinarily selective,
hoth Brookmaa’s stations cut out in few degrees of
dial at Bowes Park, price £15/15; also mahogany
Console gramophone, latest model, quite new, cost
£15/15, near offers.—Box- 5537, c¢/o The Wireless
World. {8995

. W. SMURTHWAITE, AM.LR.E, for high grade
individually made radio apparatus of all kinds.
Why buy mass production sets when I cun design and
manufacture one to meet your needs exactly ! Every
instrument is made under mi' supervigion by highly
sbkille(l mechanics-and personally tested and guaranteed
y me.
LL Mains Receivers, radio gramophones, etc., are
a speciality of mine, for either A.C. or D.C.
mains; details with pleasure. :
.C Three.—An ontstanding all A.C. receiver in
handsome mahogany or oak cabinet, has range
sufficient to bring in all worth while foreign transmis-

sions, is selective. and gives over 1,000 milliwatts un-

distorted power cutput, which is more than sufficient .

to work a moving coil speaker at good volume with
perfect quality; cxamine the merits of this instru-
ment against any gompetitive all electric set; price
£25, complete with valves and royalty.
OVERSEAS Readers.—For short wave reception I

recommend the special 4-valve receiver with S.G.
H.F. stage designed by the R.S.G.B.; this set is an
immense advance on the conventional type of imstru-
ment, is much easier to tune, and has vastly greater
hower; price £21 compiete. |

ECONSTRUCTIONS, Repairs, etc-—If you have a

set with good components in it, why-mot have
it ‘brought up to date? In many cases- such sets can
be rebuilt to equal new instruments at much less than
new cost; your cnquiries will receive my personal
attention and unbiassed advice. ..
SECOND-H_AND Bargains—1 have a very limited

number of second-hand receivers for sale at’ bar-
gain prices, all guaranteed in periect order; please
state type of receiver required, when Y shall be- glad
to send detdils.

. W. SMURTHWAITE, AMIR.L, contractor to

various boards of guardians, the B.B.C., etc.—
Correspondence. to 15a. Onslow: Gardens, Wallington,
Surrey. ' Works, Belmont ‘Rd. “"Phone: 1982 Walling-
ton. [9073
BU’RNDEPT _5-valve Ethogrand, with valves and

coils, £7/10: Marconi V2, 30/-; ditto, with ampli-
fier, 50/-; carriage extra.—James Scoft and "Co., Radio
ngineers, Dunfermline. (0333

ACCUMULATOR HIRE.

DON”I‘ Buy Accumnlators or Dry Batteries, join our
C.A.V. low- and high-tension accumulator hire
service, the ‘largest and best in London; better arnd
cheaper reception with no trouble; regular deliveries
within 12 miles of Charing Cross; no deposit, payment
on each delivery or by quarterly subscription; over
10,000 satisfied users; cxplanatory folder post free;
'phone or write to-day.—Radio Service (London), Ltd.,
105, Torriano Av., N.W.5. ’Phone: North 0623-4-5.

{8751
BATTERIES.

‘VET H.T. Replaccments.—Sacs (capped or un-
capped), highest'grade, No. 1, 10d. per doz ; No.
2. 1/9 per doz.—See helow.
INCS.—Best_ quality (wired), No. 1, 8d. per doz.;
No. 2, 9d. per doz.; orders valued 5/- carriage
paidl, otherwise 6d. for postage.—British Battery Co.,
Clarendon Rd., Watford, Herts, {0258

WO Exide H.T. Batteries W.J.10. each 80 volts
2.5 amps., perfect condition, littlte used; £3 the
ob—Apply ° Bansra,” Colnbrook, Bucks. {8893

Mention of ** The Wireless World,”” when writing to advertisers, will ensure prompt attention.

The Bl'illi’ant;-—l
“GRASSMANN?”»

Moving Coil Loudspeaker

Read what Mr.
J. H. Reyner
says about the
‘GRASSMANN’
Moving Coil
Speaker in the
March issue of
the “Wireless
Magazine,”
then decide to
hear this won-
derful speaker
on your own. set
in your. own
home. It costs
you nothing 1o
hearit, commits
you to nothing.
Just tell us
which model
you want to
hear, and

Send your

Retailer’s

Name and
Address

fo

ROTOR

ELECTRIC
LTD.,

2/3, Upper
Rathbone Place,
LONDON, W.1.

*“Peter Grassmann >’ Moving Coil Speakers, Induc-
tive Dynamic Units and Chassis, also Electrical
Pick-up complete with Tone Arm and Volume
Control, are obtainable from all good dealers.

BOOKS on WIRELESS

Write for complete list to

ILIFFE & SONS LTD.,
Dorse‘ljouse, Tudor St., London, E.C.4.
& 4

W1,

CHARGERS AND ELIMINATORS.

| HEBROS.—Chebrog for all types of transformers

and chokes, high grade instruments at a very
moderate price; enquiries_ invited.—Chester Bros., 244,
Dalston Lane, London, L.8. g [5290

ANTALUM and Lionium for A.O. Rectifiers; for
inexpensive chargers; blue prints-for H.'T: and L.T.,

1/- each; Lionium electrodes, 2-3 and 5-8 amps.—Black-
well’s Metallurgical Works, Ltd., Garston, Livf:rp[m‘;l.9
8298

LIMINATOR Kits.—Transformers, choke, condensers,
-4 valve holder, resistance, insulated terminale, and
wiring diagram; 25/- complete; 20 milliamps at 120
volts; send for list.—Fel-Ectric Radio, Garden §t.,
Sheffield. . 18618

HILIPSON’S BSafety IIigh Tension Battery Elimi-
pators.
10/_ Down and the Balance in Easy Monthly
payments sccures the finest high tension
supply available.
| PHILIPSON'S Safely Eliminators are Guaranteed for
i 12 Months.
_PHILIPSON'S Safety Eliminators are the Cheapest
to. Install and the Cheapest to Run; prices:
Model A.C.5 £4/17/6, A.C.7 £3/17/6; complete with
tull wave, rectifiers; D.C.4 37/6, D.C.5. 45/-.
LL ‘Models Obtained for 10/- Deposit; take advan-
tage of this and get constant high tenmsion imme-
diately.,
RITE for OQur Booklet, *“Radio Power” to
Y Philipson and Co., Ltd.,, Radio Engineers. Astley
Bridge, Bolton: ‘Phone: 2038. 'Grams: Safety, Bol-
ton. Ist. over 50 reura {0318

RICKLE, Chargers, A.C. mains, for 4- and 6-volt

. accumnlators, output 0.5 amps., no uplkeep; 16/6,
carriage paid.—Benoit,. 4, Manor Gardens, Gunnersbury
Lane, London, W.3.

REGENTONE A.C. Model W2 Eliminator, input
200-250, used 3 weeks; cost £12, nceept £9/5;
excellent results; owner acquired all-electric receiver.—
Box 5E£35, c/o The Wireless World. {8998

SAVAGE’S Specialise in Wireless Power irom. the
Mains, reliable apparatus at reasomable prices.
AVAGE'S Transformers Laminations and Bakelite
; 1_B{)bbins; intending home constructors should write
or list.
SAVAGE'S Reliable Smoothing
volt D.C. test, 1 mid., 2/-; 2 mid., 3/-; 4 mid,
5/3; 500 volts D.C. test, 1 mid., 1/6; 2 mfd, 2/3; 4
mid., 3/9. .,
SAVAGE'S Super Smoothing and Output Chokes,
many types available, write for list.
AVAGE'S Mains Transformers for Westinghouse H.T.
4 Unit 18/6; A.3, 17/-; A.4, 20/-
SAVAGE'S Maing - Transformers for Westinghouse
23

Condensers, 1,000

"H.T. 4, with additional winding, 4 volts, 3 amps.;

/-
AVAGE'S Mains Transformer V.T.31 200-0-200:volts
60 milliamps 242 volts 2 ambs., 242 volts 3 amps.,

28/-.
SAVAGE’S Mains Equipment for New Foreign Lis-
teners Four Transformer N.F.L.4, 33/-; smoothing
choke -C.32G, .20/-; output choke C.32/9, 20/-.
AVAGE'S Mains Transformers and Power Chokes
J are Carefully and Individually Constructed from
First Class Materials with an Exceptionally Generous
] Margin of Salfety.

AVAGE'S, 146, Bishopsgate, London, E.C.2.
’Phone : Bishopsgate . 6998. (8474
-L. Anode Converter, 12v. in, 400v. out; £6.—

Bell Radio, 205, Usbridge Rd., W.13. {902¢

-L Converter, 12 to 300 volts, in aluminium case,
complete with smoothing equipment, few inonths
old only, and definitely guaranteed periect, open to
makers’ or anv other examination; cost £12, accept
£7/10.—F. W. Smurthwaite, AM.L.LR.E., 15a, Onslow
Gardens, Wallington, Surrey. [9074

DOUGLAS—MACKIE Petrol-electric Generator, with
switchboard, 14 volts 30 amps., nominal rating,
equal to new; £12 cash, no offers; an absolute gift.—
Wheeler, ‘- Greystones.” Chalk Lune, Ilast Horsley,
Surrey. [9032
YNIC A.C. H.F. Eliminator, £3; Regentone, £3;
Philips L.T. charger, £2{10; Ferranti trickle
chargers, £1/10; carriage extra.—James Scott and Co.,
Radio Engineers, Duntermline. {0335

‘MES’I‘INGHOUSE A4, 9 volts 2 amps., 30/-; H.T.3,
Y 15/-; maing transformers, 14 volts 2 amps., 15/-
(Rich and Bundy); 13.5 volts 2 amps., 10/- (Townsgend);
135 volts 70 m.g., 11/-; 135 volts 70 m.a., 4 voits
4 amps., for A.C. valves, 16/-; 200 volts, 4 volt for

valve .eliminator, 9/-; I've choke, 32 henrys, 9/-; all

ahove are a3 mew and for mains 220-230 volts.—Wright,

13, Ealdham Sq., Eltham, London. 9025
CABINETS.

RTCRAFT Radio Cahinets are Britain’s Best

Value. [0312

IGBY'S Cabinets,—Table models in solid oak and
mahogany; from 11/6 to 71/-.
IGBY’S Cabinets, fitted with Radion or Resiston
ebonite if required.
IGBY'S Cabinets.—Pedestal model, with separate
battery components; irom 56/- to £12,
DIGBY’S Cabinets Made to Customers’ Own Dcsigns.

IGBY'S Cabinets.—Write for new 16-page art cata.
logue.~—F. Dighy, 9, The Oval, Hackney Rd., E.2.
‘Phone : Bishopsgate 6458. {0128

A42
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T TR
All-Mains
Unit

i

Converts an
Osram ,
*“MUSIC MAGNET”»
t0 an
ALL-ELECTRIC SET

with minimum trouble
and maximum effect

In less than fiveé minutes, by
using the Lotus All-Mains
Unit, you can turn your
Music Magnet Receiver into
All-Electric.

Make this change and effect
a saving of nearly £4 a year,
by dispensing with batteries.
Cash Price £7 .7 .0 (or 14/6
down and 11 similar monthly
payments).

Send for full particulars.

Made in one of the most modern
Radio Factories in Great Britain

GARNETT, WHITELEY & CO.,LTID., |
Lotus Works, Mill Lane, Liverpooll

Causton

A43

| and Co., Rad's Enzineers, Duufermline,

Cabinets.—Contd.

RTCRAFT Radio Cabinkts Best
Value. {0311

c ABlN'ETS fus All Requirements.—F. W. Ramsey,

are Britain's

/963, Shaftesbury St., London, N.1. Clerkenweli

7139.

ARTCRAFT Radio Cabinets are Britain's Best
Value. [0309

IRELESS Boxrs, rolid oak, new, polished, 16-10-5,

3/-" each; frets, 1/-=Bell, 119, Arlington Rd.,
Camden Town. {8905
RTCRAFT Radio Cabinets are Britains Best
Value. [0310

AY’S Cabinets, the greatest' range of pedestal
cabinets in the kingdom; original creative designs
at prices 507 lower than elsewhere; quotations for
specials by return; delivery at short notice guaran-
teed.
RADIOGRAM Cabinets.—A variety of really practical
and exclusive models from 60/-; illustrated lists

free.
KAY, VWireless Cabinet Manufacturer, Mount
Pleasant Rd., London, N.17. ‘Phone: Waltham-
stow 1626. {8963

A RTCRAFT Radio Cabinets; Britain's best value;

lowest prices consistent with highest guality; illus-
trated list free from -actual manufacturers.—Artcraft
(0., 156, Cherry Orchard Rd., Croydon. 'Phone: Croy-
don 1981. {0040

{ ILO-MAG Box, as. speeified, 18 gange aluminium,
no base; 30/-, or near offer.—Box 5541, e/o 7'he
Wireless World. (82897

A LIMITED Nuwmber of Magnificent Radio-gramo-
phone Cubinets, brand new, panel size 18in.x7in.,
oak £6, mahogauy £7; lurger size, with double doors,
panel 2lin. X8in., oak £11, malogany £12/10; portable
cabinets" (suitcase typel, 30/-; transportable {oak or
mahogany), £2; cabinets with oval panel opening, suit
- or 3-valve set, 17/6; carriage extra.—James Se3u31g

COILS, TRANSFORMERS, ETC.

ANSFORMERS and Chokes for Battery Elimina-
tors.—Chester Bros.,, 244, Daliston Lune, London,

TR
600

ohms Decoupling Resistances, specified for new
Kilo-Mag Four; 1/6 each, post free.—Groves

Brothers. i

16)0 and 1,00¢ ohms Resistances for new Foreign
~ Listeners Four; 1/6 each, post ‘free.—Groves

Brothers.

CREENING Boxes for.Foreign Listeners Four, selec-
tivity units, ete.; 6/- éach, post free.—Groves
Erothers.
EW Kilo-Mag Four Coils,  37/6 set, Kilo-Mag
slotted formers, 12/6 set; 1930 Everyman Four
formers, 8/6 set; kit set formers, 10/6 set; all post

iree; trade supplied.—Groves Brothers, St. Mary's
Place, Shrewsbury. {8757
ADIOGRAPII.—"_\Vi_;eIess World " Coils, Record

IIY. 35/-;. New Kilomag Four, 33/-; S.G. Regional,
37/6; kit set, 45/-; 1930 Everyman Four, 42/6.

ADIOGRAPH.—Litz wire, 9/40, 1/6; 27/42, 2/6

dozen yards; Redfern's deep ribbed or Becol tube,

5d. per_inch, slotting 1/6 extra.—Station Rd., Hancs.

worth, Birmingham. [8856

ERCLIF Coils, the standard of excellence, for all
- " Wireless World " "reccivers; latest lists post
free; trade supplied, all quantities.—Simmonds Bros.,
Shireland Rd., Smethyick. [8735
FERRANTI O.P.3 (c). 15/-; O.P.2, 15/-.—K., 106,
Kinfauns Rd.. Goodmayes, Essex. [c058
GRAMOPHONES, PICK:UPS, ETC.
ADIOGRAPH.—Pick-np. with valve adaptor, 18/-

complete; approval.—Station Rd., Handsworth,
Birmingham. . [8855
{JAMBRELL Novotone; £3f10, or nearest offer.—
Stainsby, Wooley, Hexham-on-Tyne. [9023

ARCONIPHONE Latest Type Pick-up and ‘I'one
Arm; 40/-; guaranteed as new.—Geddes, Jeweller,
Arbroath. {9006
ARGAINS. —Gramophone set, Garrard notor, swan
neck tone arm, ‘laftest sound box, 3 records,
30/-, cost domhle; J.B. dual gang 0.0005, 15/-; Fer-
ranti_ Bl choke, 12/6; stamp list.—Coar, 40, Adelphi
St., Preston. {801
GA.\IBRELL Novatone, £3; - !
ture pick-up, 25/-; as new.—Dobbie, Balvonie,
Skelmorlie, Ayrskire. {8012
B.T.H. Pick-up, with arm, latest type, perfect, enly
used temporarily; 25/-.—Wlite, * Fairview,” South
Eden Park ‘Rd., Beckenham. [9034

VARSITY Sweetone Pick-up; see “ W,\W.,” page 362.

Burndept needle arma-

THIS is a Well Finished Component, giving adequnate
outp

10/6"

.
‘If;tai]; trade enquiries invited.—Frost, 54,
Clerkenwell Rd., E.C.1. (9062

| The upe

18652 |

THE FINEST

'HIGH GRADE

REPRODUCER
IN THE WORLD

SURasssusEARsEmazEEm

{ SEND TO-DAY i
i FOROURFREE
! 36-PAGEBOOK- &
£ LET “SOUND -
¥ ADVICE.” :

r Power Moving

Coil Speaker

THIS famous speaker has been installed
in many of the world’s best theatres,
including THE LONDON HIPPO-
DROME —a splendid testimony to its
| flawless reproduction and high efficiency.

HAVE YOU TRIET)
THE NEW
LINEN DIAPHRAGMS?

| As used in Baker’s All Electric Receivers

F Good reports are
being received
from all parts
of the cbuntry.

Complete Diaphragm
assemblies, comprising
Floating Cone and
leather suspension,
accurately mounted on
cardboard ring, fitted
with moving coil and

centring 15/

device ..

Pioneer Manufacturers of Moviny Cojl
Loud Speakers
0 jices : 89, Selhurst Road, S. Norwood, S.E.25
Works and Demonstration Room:
2, Cherry Orchard Road, E. Croydon
Telephone: Croydon 1618

Addvertiseinents for ** The Wireless World "' are only accepted from firms we believe to be Lhoroughly reliable.
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LOUD-SPEAKERS.
JPOCIH Moving Coil Speakers are Mmterpxmes de-
signed and produced by master engineers.
JPOCH Moving Coil Speakers are the Standard by
which olher Speakers are Compared.
LI’OCII Moving Coil Speakers are in Use in many
Editorial Offices.
EPOCH Moving Coil Speakers are-in Use in scveral
Famous Laboratories.
EP,OCH Moving Coil Speakers are in Use in many
Broadcasting Stations.
JPOCH Moving Coil Speakert are in Usc by most
Prominent Musicians.
POCH . Moving Coil Speakers Bring Unhounded
Joy to Thousands upon ‘Thousunds of Tomes.
POCH Moving Coil - Speakers, the only Speakers
that' give clear, uncoloured reprodustion.
POCH Moving Coil Speakers do Render Speech
Perfeetly and Music Correctly.
EPOCH Moving Coil Speakers Provide the Perfect
Illusion of the Artist's Presencze.
POCH Moving Coil Speakels Represent the Finest
Intrinsic Value ever ‘Offered
JPOCH Moving Coil Speakers are Guaranteed for a
year, but last for ever.

EPOCH Moving Coil Speakers bringz the Grand
Concert out of the most Modest Set.

]‘POCH—-\'on can hear a hundred DMoving (!oilI

2 Speakers, but Epoch “is different.

s |
) POCH.—If you own the best set.. on y' by: Epoch

WV can you confirm it.
POCH.—Away with the tin can and cracked banjo
reproduction, and install «an Epoch.
EPOCH Away with the drumminess. dropiness and
huskiness of the average Moving Coii Speakers.
El'OCH.—-—'I‘he clearcst, sharpest, cieanest reproduc-
tion—a marvel of accuracy and heauty.
I’OCH Moving Coil Speaker Models from £2/10
to £30.
Jroca Moving Coil Speakers.—Models for every
requirement and taste.
EI’OCH Permanent Magnet Moving Coil Speakers.
—Ninc models from £3/15.

POCH Permanent Magnet Moving Coil Speakers
Require no Mains or Bat,tene>

MPOCH Permanent Magnet Speakers are move
Sensitive, than  most Energised Moving Coil
Speakers.

]BPOCH Energised Models are the Finest ever put
on the market.

{EPOCII Super Cinema Speaker has Created the Big-

gest scnsation for many years.

EPOCH Super Cinema Model is many times as
Sensitive as the so-called Supers.
POCH Super Cinema Speakers give Enormous

Volume from a l-watt Amplifier.

EPOCH Super Cinema Speakers are, used on many
100-watt Amplifiers and never '‘rattle.”

EPOCH Super Cinema Model, is Standard on several
Taikie Egquipments,

EPOCH Super Cinema Model is already in -use in
over 200 Cinemas.

hI’OCH Super Cinema . are the onlv \lonn« Coil
peakors used in Large Theatres, unaided."

EPOCII Super Cinema S$peakérs provide alone the
Upper as well as the Lower Registen

LPOCH—Other Moving Coil Speakers reyuirg the
help of exponential horns io provide depth.

QPOCH.—A list oi’ many prominent einemasz using

! the Speakers supplied on reguest

EPOCH Speakers are not Made of Tin or Alu-
minium Stampings, hut are sound,” solid, en-

gineering jobs.

POCH [Teartily Invite Comparison. om all counts,

with any make, regardless of -price or claims.

hPOCH —Don’t accept our quality - elame withant
verificalion, but don't accept any other maker's

either.

EPOCH —Order one for 7 days approval, and test
with .a switch-over; the only real test.

) POCH Moving Coil Speakers may be beard in our
Vi Demonstration Room Daily.

POCH.—Our demonstration room 7#& in the heart
of London,

POCH.—Its accessibility has been studied for the
convenience of callers.

QPOCH.—If you cannot call, write for booklet
W.8.3, and approval terms.

JPOCH RADIO MANUFACTURING Co., Ltd,
Farringdon Av. (near Ludgate and Holborn Cir-
cuses) ‘Phone : Central 1971. [8983

Mention of

MAGNUM PICK-UP

Price 35/«

The efficiency of ‘a Pick-up must be judged by ifs curve.
Study this curve.
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FREQUENCY

In the recent review of leading Pick-up Units, * Wireless World
statez:=—" . Taking the performance as a whole, this piek-up
may be plnced among the best hali-dozen.**

Full particulurz, including pumphlet ‘“ Volume Controls and
Dissolvers and How to Use Them,” and a useful list of leading
short wave slalions free on request,

BURNE-JONES & CO., LTD,,
MAGNUM HOUSE, 286, Borough High Street, London, §.E.1,
Telephone: HOP 6257 & 6268,

ESSENTIAL FOR
MAINS RECEIVERS

Look at it—completely insu~
fated, essential where high
voltages are concerned—
ample contacts — impos-
sible to burn out valves.
The First plug.ahd sockel in
which both parls are cngraved
and entirely insulaled when
connecled or disconnecied.
Engravings on both Plug
and Socket. make for easy
connections

Price 9d.

(Panel Portion 3d}
{Flez Portion 6d)
Ask your dealer,
or send o us
for FREE
Belling - Les
Handbook
“Radio Con-
nections.”

BELLING-LEE

FOR EVERY RADIO CONNECTION
{1 . - .

Advertisement of Belling & Lee Ltd..
Quecnsway Wks., Ponders Evd, Mds.

EXACT TUNERS

250 to 2,000 metrea.

No furiber coils are required, tunmg is as umple a3
A.B.C., see * Wireless World,"” January 25th: ‘‘ We
can strongly recommend theee tuners.” 8end postcard
for partieulars and Circuits FREL to

THE EXACT  MANUFACTURING C©O.
Cr8t®Works, Priory Place, COVENTRY.

“ The Wireless World,”” when writing to advertisers, will

Loud:Speakers.—Contd.

AKER'S SELHURST RADIO 36-page Booklet,
“Sound Advice is Yours for the Asking'; write

now for new edition; see displayed advertisement on
page 12. [0231

VIBRO -SKIN Special Leather for Fixing the Dia.

phragm of the Moving Coil Loud Speaker; price

2/- per piece llin. square, 1/6 per piece 9in. square;

pmt free; cash with order.—The Alder Leather Co,
, Southwark St., S.E.1. Tel.: Hop 4448. [033

ERARDUA Moving Coil Reproducers.—These super-
| lative instruments may be obtained for 15/- down,
|bahnce by 5 egual monthly payments; cash prices,

230-volt 1.C., £3/3; 6-volt, £3.—R. Vevers; 4, York
Rd., Maidenhead. [8872

AGNAVOX RS 200-250v, D.C. Field, £3/10; glso
R.K. junior, latest pattern, scarcely used, same
field winding, £4/10; both absolutely pertect order;
wanted R.K. Senior, latest, with A.C equipment, . 200
volts. —B\II\iH\?F London, W.C.1 [9008

UPERTONE Mahogany Cabinet Loud speakers, per-
- fect tone, stupendous volume; 35/-; trade en-
quiries invited.—Supertone Reproducers, 97, Thomas
St.. Bristol. [8794

DOUBLE Linen Speakers, 22in. square, mahogany
or oak case. iret. wonderful tone; 28/6 cash with

order.—Melodist Radio Co., 57, Sparsholt Rd., Lon-

don, N.I9. - [9050
RI\ Moyving -Ceil, £3; 2 old M.C. cpeakers, £1
each; ‘mew moving coil speakers, 220v, A.C., £3;

carriage extra.—James Scott and Co., Radio Engineers,
Duniermline. {0336

GUINEA British-Thomson-Houston, * Rice-Kellog
speaker, 6 volt; 4 guineas, carriage paid; Wwrite
first; no offers.—37. Wilberforce Rd., Walton, Liver-
pool. [9044

A_Z\II’_LIO_\‘ Lion Chassis, 60/-; Celestion Woodrofte
pick-up, 40/-; botk us new.—F. R. C., Cowden
Cross, Cowden, Kent. [8069

TRANSMITTERS.

HEBROS. Chebros. Chebfos transformers and
choles of all descriptions, special transformners for
transmitting. and 1wmodulation; chokes a speciality; en-
quirigs -imvited.—Chester Bros., 244, Dulston Lane,
Londou, E.8. [5240

VALVES.

MPLIFIER Valve.—If you reunire power you can-
pe not do better thon cne of these:—

ILAMEXNT Volts 6, plate volts 400 (maximum),
grid bias 84 volts (approx.), impedance 800 ohms.,
iwmplification factor 3.8, mutnal eonductance 435
m.a./volts; price £5!10; see article ‘ The Wireless
World,” 24th July, 1929, then send to North London
| Valve Co., L(d., 2214, Cazenove Hd., Stoke Newing-
ton, London, N.16. [8808

WO Osram 1'6254, 7/6 each; P.M:5, 3/6; B4, 3/6
—Hanson, Ver\\ood Dorset. [

ULLARD P.M.24, perfect condition; 15/-.—Box
5545, clo The 1Virveless World. [9019
MULLARD S4 Valve, as new, 10 hours use; 12/6.—
H. Claricoat, 66, Archery B,d S.E.9. [8001

.8.6A, £1; I.8.54%, 15/-; P625, 10/-; Mazda
8.G.215. 15/-; HL210 5/ P220 power, 6/-;

all as brand new. -I’ 74. Aherdeen Rd., Highbury,
N.5. [9056

WIRE.

IRE You Require; D.C.C, D.8.0., and enamelled,
all sxzes, coverings, h(OCked —Frost; 74, Clerkenwe}l
Rd., E.C.1 [9063

COMPONENTS, ETC., FOR SALE.

BELLING -LEE Panel Fittings are designed to give
an expert finish to anv home-constructed set;
catalogue post free.—Belling and Lee, Ltd., Quecnswav
Works, " Ponders End, Middlesex. [0018

‘N?LhTON Model 301, milliameters, ammeters) and
voltmetera, 21/- each; hot wire ammeters O0-1
amps., 4/-; 0-0-5 amp., 3/-; instrument repairs and
alterations; send for list.—~Thbe Victa Electrical Co.,
47, High St., Batteisea, S.1W.11. Iistablished 1910.

[8626

OMPONENTS Lent on Ilire.—Details from Alex-
ander Black, Wireless Doctor, 55, Ehury St.,
S.W.1. Sloane 1655. [0329

LEARANCE.—Bolt dynamos, volts 12, amps. 12.
C.A.V. dynamo, volts 8, amps, 6, quick sale,
35/-; Browns P.Q. type publrc address loud-speaker
horns and flares, excellent condition, 11/6; Gammont
speech amplifier, £5; ex. Government hetexodyue wave-
meters, 8/6, o mmetex, 35/-; portable voltmeters,
teak cases, 17/6 Marconi E.W. transiormers, 22/6;
new Burndept Ethophone 1V 4.valve receivers, ma-
hogany ecabinets. sacrifice £5/10.—J. B. Humphrevs
and Co., 23, College Hill, Cannon St., London, E.C.4.
[83982

RON Core, airspaced, H.T". choke, insures even ehok-
ing; post 2/6.—Calton-Stewart, 28, St. Enoch Bq.
Clasgow. [9016

UPERDYNE Unit, transforms your obsolete 2- or
3.valver into a powerful portable withont extra
valves.—L’articulars, Ledsham, 287, King St.,, Hammer-
smlth [9002

ensure prompt aitention. A44




APRIL QTH, 1930.

THE WIRELESS WORLD

ADVERTISEMENTS. 17

SENSITIVE

MICROPHONES

FOR
S,

DEAF Al
DETECTAPHONES,

PUBLIC ADBRESS,

AND FOR THE RELAYING OF

SPEECH & MUSIC

TO ANY DISTANCE.

All descriptive Lists Freé.

FREDK. ADOLPH, Actual Malker,

27 Fitaroy St,, London, W.1. 'Phone : Muscum 8329,

£

SELECTIVITY UNIT

(WAVE TRAP € SELECTIVITY UNIT) |

Screen-Grid Selectivity with an ordinary
set—that's what you get with the Brownie
Combined Wave Trap and Selectivity
Uniti Used as awave trap, it immediately
cuts out the interfering station ; used as
a selectivity unit, it provides razor edge
tuning throughout the entire range. Its
performance is amazing—yet it costs only
10/6! Your dealer will tell you all about it.

BROWNIE WIRELESS CO. (G.B.)
Lid, Nelson St. Works, London N.W.1,

445

‘FOR Sale.—Epoch 6-volt high resistance moving ¢oil,

'i'Ilet Rd., Liverpool.
Advertisements for * The Wireless' World ™ are only accepled from firms we believe to be thoroughly reliable.

Components, Etc., For Sale.—Contd.

TWO Sparta_2v. Accumnlators, 5/- each; Brown’s A |

phones, 10/-; Sparta super H.T. battéry (new),
6/6; 9 Igranic coils, 6/-.—R. and 8., 5, Prebend Row,
Darlingtou. [90065

.I. Multi Transformer, 7/6; Dubilier 0.0003 variable
indigraph vernier dial, 8/6; R.L resistance eoupler,
tvpe A, 9/6: Dubilier resistance coupler, valve holder
type, 4/6; Mullard P.M.24 pentons, 7/6: 60-volt H.T.

hecumulator, 17/6; 30-volt H.T. accumulator, 7/6;
H.T. charger, L.C., 9/6.—Bayers, 255, High St., Cam-
den Town. ’ [9013

RADIO HHOUSE, HUDDERSFIELD, issues the Reli.

ability -Wireless Guide, which -will be sent post
Iree _upon request by Messrs, J. H. Taylor and Co.,
15, Macaulay St., Huddersfield. [7823

PART Exchange - -See our advertisement under Re-
ceivers for Sale.—Scientific Development Co., 57,
Guildhall St., Preston. [0228
RADIO-GRAMOPHONE Manufacturing Company
(in voluntary liquidation); parts offered for sale
by order of the liquidator.

CALLERS ONLY.

ELECTRIO.Motors B.T.H., 60/-;

G.EC. Auto stop, 2/-; turntables, G.E.C. an
B.T.H., 4/-; spring motor Collaro 8.8., 12/6. Pick-
ups: B.T.H. Gilt, 30/-; arm only, 2/6: Burndept.
10/- tone arms, 1/-. Transformers: R.I, 375v., 35/-;
Pye 684, 15/-; 680, 8/-; McMichael semi aperiodic,
2/6. Valves: Osram . _7/6; D.EH.610, 5/-;
D.E.8 H.F., 10/-; Cossor 610P, 6/-; 610 H.F., 5/-;
Maxda P.X.650, 10/-; rectifier, Westinghouse H.T.1.
50/-; eliminator, Met-Vick LT, 7/6; metal cases,
2/-; resistances, .Bradleyohms. 3/6; Aerovox, 700
ohms, 2/-: Varley volume controls, 4/-; grid leaks,
various, 3d.; fixed condensers, Hydra 8 mid, 5/-;
1 mid, 1/6; T.C.C. 4 mid., 3/6; Dubilier 2 mid.,
1,200v. test, 5/-; various, 6d.; Formodensers,
Switches ; Wearite lever, 2/6; Lissen, P.P., 1/-, and
others. Chokes: H.F., R.L, 4/6; Woodfull, 1/-: LF.,
Rich and Bundy, 10/-. . Accumulators: Exide W.H.10,
5/-; 3C.Z.6, 20/-; carriers, 2/6; panels, assorted, 1/-
upwards; valve holders from 4d.; workshop tools, 5/-3
tools, varions; complete radio-gramophones (see under

dual, 35/-; fiittings

Receivers).

CALLERS ONLY.

LIQU;DATOR, e@roduction, Ltd., 5, Dysart St.
Wilson St., E.C.2. [9066

PIIILIPS M.C. Loud-speaker 2049, with transformer,
as new, £4: Philips H,T. uait, 3002, new., £3:

Infradyne, America's wonder set, 10 valves, cost £40,

as new, £15; Magnaformer, America’s super sct, §

valves, as new, cost £40, £15.-J.C, 11. Garrick

Close.  Walton-on-Thames. {9048

STATIC Transformer by Foster Engineering Co.,

primary - 200 volts, secondary 500-1,000-1,500-
2,000 volts, mid tap, also 7 and 14 volt-tappings, £5;
electric motor, 3h.p., 900 r.p.m., 200 volts, D.C., as
new, £10:; 2 0/50 Mu'lad transmitting valves, as
new, £1/5 each; rectifying panel, with 2 valves and
Western milliammeter, £1/15—Moir, 46, Wisteria

Rd., Lewisham, S.E. [9047
YNAMOS.—50v. 4a. charging dynamos, shunt
wound, - perfect, 35/-; 110v. 3a., ball bearing,

§5/-; 20v. 8a., ball bearing, 40/-; 220v. 2a., 55/-; all
perfect and ready for use.—Below.
OTORS, Yh.p. to %h.p., 110v., D.C,, ball bearing,
as new, 30/-; 220v. ditto, 50/-; 110v. D.C., %h.p.,
shunt wound, 40/-; s to l4h.p., 110v. and 220v.,
D.C,, 10/- each: new portable telephones, 20/-; wire-
less spark transmitting sets, 12/6; magnetic relays,
12/6; mic