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Pentode
=Valve -
Holders
1/6 each

Patent No,
316708

MANUFACTURED BY PROGRESS WORKS
C.F. & H. BurTon WALSALL, ENG.

Have acquired a world-
wide reputation for
Quality and Value.
Built by Specialists in
Transformerconstruction
they have set a Quality
of Performance above
reproach. Your Set will
work better with a Telsen
Trapsformer - ~ = = Fit
s one now!

Radiogrand 12/6 TELSEN ELECTRIC
Ratios 3-1 & 5-1 €O, LTD,, Miller St..
Radiogranis 7-1 Birmingham.
Ratio Price 17/6,

THE
SWITCHBOARD
TO

) EUROPE

3 Valves—Two Screened-Grid

£23 ULTRA

acerc  AIR CHROME

McMICHAEL |

FPORTABLE
RECEIVER

Point No. 3. 2 2 GNS

RANGE.

The title ¢“SUPER RANGE PORTABLE
FOUR™ given to this instrument is well
considered. It is indeed a collector of
distant stations, Its selectivity was defi-
nitely proved in a recent independent test
when actually under the twin aerials, and
both stations were separated and received
entirely clear of each other.

Hear it at any hgh-class radio
store or our London showrooms.
L. MicMICHAEL LTD.,
Wexham Road, Slough, Bucks,
179, Strand, London, W.C.2.

\ ULTRA ELECTRIC LIMITED, 661/3, Harrow Road, London, N.W.10.
\ \ . &
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A" wonderlul  new invention ‘s’ here!
Naiional have built an accumulafor that will
think for you. Three little floals—red, green,
white—show you just whal is happening
inside.  Warn you in plenty of time_that
recharging is due. Cul out all guess-
work. Keep every programme smooth and
clear. _ Lengihen the Accumulator's life.
Onfy, National 'Dagenite’ Wireless Accu-

‘free

Send: for
catalogue No. R. 151

showing all types, to,
Naliona! Accumulator
Co., Lid., 93 Gi. Port-
land St., London, W.1

Also branches at:
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muylalors have this marvellous device. Now
—in time for the coming winter—get an
all-British ‘Dagenite’ —made by National.

Glasgow, Manchester-and Nor;hamplon.
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THE WIRELESS WORLD

ADVERTISEMENTS.

I

The Curve is
published to
enable you to
determine the
merits of the

article you buy.

Modern conditions in Radio demand
a good transtormer more than ever
before. A Moving Coil Speaker, or
improved construction of the receiver,
is wasted and will count fer nothing
if the transformer is inferior.

Ferranti Transformers, supreme in
1925, are still supreme to-day and
have no equivalent for performance
or reliability. Their performance is
guaranteed by the published curves,
plotted- - under normal working
conditions.

The curve is the measure of trans—
former merit : study the curve when
buying, and buy

FER

TRANSFZO

- HOLLINWOOD

Write' for leaflets
giving curves and
all particulars.

FERRANTILTD.

LANCASHIRE

”

AL Advertisements for ©* The Wireless World > are only accepied from firms we veneve tv be thoroughly reliable.
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This is an event of the greatest interest to the radio world . . . A new
« OSRAM MUSIGC MAGNET.” This year a ‘Four Valver” . . . An
ENTIRELY NEW circuit. It possesses a better appearance than its famous ‘
predecessors, fresh ideas in construction which make for utter ;
simplicity in assembly and infinitely better performance, and is

sold at the remarkably low price of £11 15 0. It creates an E
entirely new record in wireless value. The ‘¢ OSRAM .
MUSIC MAGNET 4’ is the world’s best circuit, with
the best valves (OSRAM), the best components
(GECOPHONE), and gives the best rendering of
all that is broadcast. It is manufactured and

guaranteed by the G.E.C.

Learn all about this 1931 Radio Sen-

_ sation by sending for POST FREE
\ Constructor’s Instruction Chart.

Fill in coupon on the page opposite. Thisis 1
a most informative brochure, which you
can study before deciding to purchase.

e A bl .4 BN

Besides full-size mistake-proof as- ]
sembly charts, it is crammed full of G
useful hints and tips, and gives results

of practical tests conducted in all g

parts of Great Britain and Ireland.
Send for a copy TO-DAY.

Mention of < The Wireless World,"” when wriling to advertisers, will ensure prompt attention.
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An amazing 4-valve circuit

-~ Not a single difficulty in assembling .

It has been found necessary to design an ENTIRELY NEW CIRCUIT to enable users to cut
through the NATIONAL, REGIONAL and LOCAL stations. In this respect practical tests
conducted in all parts of Great Britairi and Ireland have proved without question that this
assembly kit offers an almost unlimited choice of stations far and near, entirely free from
interference. You will find absolutely no difficulty in assembling the “OSRAM MUSIC
MAGNET 4,” althoush it is of advanced design, necessitated by the modern broad-

casting conditions both in this
| SPECIAL FEATURES

country and on the Continent.
Wherever you reside you can be

The two Screen Grid stages 4 Change of wave length is

give extreme selectivity and
sensitivity with an uarival-
led range.

Enormous amplification
with perfect stability is
given by the complete
shielding of H.F. Circuits.

Equal efficiency guaranteed
3 on both wave length bands.

effected by an external
switch and the set need not
therefore be opzn=d.

Maximum ease in tuning

with a single knob control-

ling triple gang condenser.

Assembly is the essence of

simplicity.

Volume control is provided
?not only to act as such,

but to procure extreme
selectivity,

You can learn everything that is to be learned about the **OSRAM
MUSIC MAGNET 4’ from the full size Instruction Chart that

will be sent you POST FREE. Study it carefully. The
coupon below is for your convenience.

HIRE PURCHASE TERMS

“ OSRAM
MUSIC MAGNET 4 for cash or
on these attractive HIRE

You can either buy your

PURCHASE terms :

£1:3 :6 deposit
12 gnonthly payments .of
18/6

Priccs ™ apply only ™ in
Great-Britaiy and North-
eriy freland
MADE IN ENGLAND

Sold by all
Wireless Dealers

CONTINENT TO THE BRITISH ISLES, -~

Cut out coupon and paste on posicard or enclose in unsealed envelope:

sure of the utmost of radio enjoy-
ment with this latest radio marvel,

INCLUDING
OSRAM VALVES-
GECOPHONE
COMPONENTS
AND POLFSHED
HEAVY OAK

CONSTRUCTORS
CABINET = = =

o

1
’ (\5‘ Y
8%, el
- v
« ('\,\m’ A&M

<

Halfpenny postage in either case. -

grane

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.
A3 Advertisements for * The Wireless World '’ are only accepted from firms we believe to he thoroughly reliable.
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ELECTRIC Movron fr £330

The new B.T.H. Electric Gramophone
Motor costs only £3.3.0 complete and
plays 200 12-inch records for a cost of
only one unit of electricity. Why wait ?
Here is the most moderately priced
electric gramophone motor on the mar-
ket, yet as efficient, as trouble-free as
motors costing nearly twice as much.

Price £:3.3.0 complete

B There is also a B.T.H. Super
Motor at £6.6.0 complete

I'H /R ECTRIC
GRAMOPHONE
MOTORS

PR

Radio Division,
1a Newman Street, -Oxford Street, W.1
Brariches in all the Principal Towns

EDISWAN

Mention of *“ The Wireless World.”” when writing to advertisers, will ensure brompt aliention.

|

S orTIME

Standing

for ..

.. . over 200 years, this
fine old building, on
which Sir Christopher
Wren worked for thirt -
five years, has truly
stood the test of time.
The Telegraph Conden-
ser Co. have spent 25
vears entirely on mak-
ing ©The condenser in
the green case”—and
this, teo, has stood the
test of time. The name
T.C.C. on a condenser
is the undisputed hall-
mark of accuracy and
dependability. For this
reason it will pay you
to use T.C.C. Conden-
gers in your mnext Set

The condenser illustrared is
the .0003 mfd. T.C.C. flat
mica type 1/3d.

5750

ADVERT. OF THE TELEGRAP:
CONDENSER CO. LTD., N. ACTON, W.3

A4



SEPTEMBER 3RD, 1930.. THE WIRELESS WORLD - ADVERTISEMENTS. 5§

OF THE
BLUE SPOT®%
RANGE

41 This speaker’s arrival

on the market is a great
event in wireless history—accurate
reproduction at a popular price.
Almost every home in England can
now have its Blue ' Spot Speaker.
Housed in a beautiful walnut case
this fine speaker costs £2.10.0

29“ This is quite
definitely the best
Blue Spot Speaker that has -yet
appeared. There is no higher praise.
Whatever type of programme
you enjoy, you will enjoy it better
with this magnificent speaker. If
your taste is for chamber music
you can now hear it as hitherto
you could only hear it in the
concert room; if you prefer jazz
you can listen to it with all its
pép and snappiness.
And the cabinet is a beautiful
piece of furniture in keeping with
its wonderful output. Price £6.6.0

Meet us at:— e
OLYMPIA, SEPT. 19-27, STAND No. 2i7; 'MANCHESTER RADIO SHOW, OCT. 8-18, STAND No. 30.

o THE BRITISH BLUE SPOT COMPANY LTD.¢

BLUE SPOT HOUSE, 94/96, ROSOMAN STREET, ROSEBERY AVENUE, LONDON, E.C.1

\ - ’Phone : -Clerkenwell 3510.: a 'Grams: Bluespot, Smith,.London. "
Distributors sbr "Northern England, Scotland “and Novth Wales : H.. C. RAWSON (Sheffield and London) Lid..
. '1'&_)0‘, London Road, Sheffield ;.. 220 §k Mary's Parsonage, Manchester; 183, Georgé Street, Glasgow.

s Advertisements for '* The Wireless World ‘s are only accepted from firms we believe to be thoroughly reliable.

)
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WE ARE EXHIBITINGAT EEER .‘.._........-

'something

entlrely new
for

You can operate an

A-C

. All ElectricReceiver THE NATIONAL RADIO

from a "EXHIBITION
OLYMPIA(S5

SEPT. 19th—27th 1930
D ® ‘ STAND
New Empxre 2 2 2

supply main,
by using the

'OLYMPIA

NEW R.G.D.

RADIO GRAMOPHONE
has many new features!!

2 Screened grid stages.!

Band Pass Filter!

Super Selective !

Single knob Tuning !

Fader from Radio to Record !

foAC

ROTARY
TRANSFORMER

Can. be supplied to run from any
voltage. 12-250 V.D.C. 40 Watt model
£13; 85 Watt model £19, Recom-
mended and used by Philips Radio,
Marconiphone, Burndept, Kolster—
Brandes, M.P.A., etc., etc.

Write for Pamphlet 596/1 which gives full details.

THE M-L MAGNETO SYND. LTD.,
Radio' Dept.,, COVENTRY.
Telephone: 5001,

All Mains operated with exclusive
cabinel design.

Contractors to the Air Ministry,
The British Broadcasting Corpora-
tion, The Gerieral Post Office,
Marconiphone, the Gramophone Co.
Ltd., etc., etc.

Why not book a demonstration now for Stand No. 126
Olympia, or visit our audition room.N at the Show?
The new R.G.D. Gramophone Pick-Up has.a straight
line output from 100—2,500 cycles with 95% perfect

tracking.
Send for Particulars and Prices.

Also Moving Coil Speakers, Cinema . ‘Amplifiers, Gramoghone
Amplifiers, etc., will be on:view on our Stand during the Exhibition.

The Radlogramophone Development Co.,
72, MOOR STREET. BIRMINGHAM.

.lI,l,ll,.ll‘llllllllllll,l'll-lll'llllIII'IIII'II'IIII.II-IIIl'

e — IIIIIIIIIIIIII-I
0200

Mention of °* The Wireless World,” when writing 1o advertzsers will ensure prompt altention. a6
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FERRANTI
HIGH VOLTAGE
CONDENSERS

EIGHT HUNDRED
THOUSAND VOLTS!

AN 800 Kilovolt bank of Condensers built

by Ferranti at Hollinwood to the order
of a large - Electrical Manufacturing
Company in the Midlands for ‘testing
purposes.

You will appreciate the necessity for safety

and reliability in apparatus of this
character, and the knowledge, experience

and craftsmanship behind it is built in the =
Ferranti Condensers for your radio- set

and mains apparatus.

IS IT WORTH YOUR WHILE TO_TAKE
RISKS WHEN FERRANTI Condensers
ensure safety and satisfaction?

British Manufacturers are doing ‘their
utmost to resist unemployment. Help
them by buying British.

Any mains apparatus you construct will
be better and safer with Ferranti com-
ponents—Transformers, Chokes, Conden-
sers, Resistances—and Safety Boxes into
which they may be built for greater
security.

Write for list We 41 1/2.

EERRANTI LTD. HOLLINWOOD LANCASHIRE

-

-

You dou't — you say.
You get it free. Think
again] What about that
(weird collection of pigeon’
“holes and boxes you call
your stores.“What about
the space wasted there?
Those nuts, washers and
other small components
knocking about in con-

tainers far too big; and ¥
remember—that wasted
space costd money. You
are paying for air! And
then again — how long
docs it take you to find things in your
stores ? Well, you know the answer your-
self] Why not install * Tiltracks”’ -and
make your stores a credit account and
pot a debit ? ** Tiltracks’* fulfil the ideal
of."* a place for everything.” All steel—
with compartments that can be adjusted

to suit the components to be stored.

THE “BENCHRACK”
(Tiltrack Principle).

A real help for storing small parts
such as Terminals, Nuts, Washers,
Insulators, etc. Made tostand’on
the work bench, itenahlesallsmait
partsneeded for the job in progress
to be stored where they are im-

AN LY
L el o o Ay

mediately to hand. All the trays # i ""'fg 74
] G

0
i

ure tilted so that the paris stored ———2AC

can be seen at a glance, and the ‘

sront faces of the trays are rounded i

£0 that the smallest parts can ba d l
swept up the slope with the fingers
of one band, Lachtrayisprovided
with patent hiuging partitions
which can be moved quickly to
make larger or smaller compart- = —
ments. Being so accessible thess EoH \,
racksgreatly facilitatestocktaking, I

;
iz
‘The Experimenter will do his jobs w%
P

mugh quicker and with greater y
pleasure, and the Factory will save
many pounds per year by installing
this Benchrack.

30/= r.onr : | P
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g
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N
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e
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“TILTRACK " “TILTRACK ” (Senior)
WHEELED TRUCK _For storing all kinds'oi'goods‘, -
It wheels to the job. A big timesaver, Approx. size of Trays, 2° 67X12"x 6%

Particulars from Manufacturer & Patentee :— Worsiey Street, Hulme,

BERTRAM THOMAS,  MANCHESTER.

London Office & Showroom :-728, Victoria Street, S.W.1L

Mentior of “ The Wireless World,”” when writing to adverlisers, will ensure prompt attention. A8
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Radio Engineers throughout the world
are tealising that.the true worth of a
Power Valve lies in its permissible watts'
dissipation ‘at the anode, this being a
reliable guide to the useful powet availe
able to the loudspeaker.

The OSRAM P.X.4 is designed with
characteristics so that, with an anode
voltage of 200, the undistorted power
output hitherto only obtainable by valves
in the .400-vols class, is possible. You
will not necessarily require all this power
all the time, but the use of the OSRAM
P.X.4 in the last stage of your A.C. set
or radio’ gramophone means that the
sudden loud.passages can be handled by
the loudspeaker with perfect purity—the
piano will sound. like a piano, and there
will be no ““cracked notes.”’

OSRAM Power Valves have for years
been the choice of expetts in sound
reproduction, :

Characteristics :
Filament Volts S 2 4 R A = )
Filament Current 0.6 amp. approx.
Anode volts- ... 200 max.

Anode dissipation

...10 watts max.
“erice. 22/6

Instructions for use are enclosed in each carlon.

. _FOR ECONOMICAL WIRELESS

(Super Power)
fur‘.C.Mains
' sets & Radio
Gramophones

MADE IN
ENGLAND

Sold by all
Wireléss Dealers

Adut. of The General Electric Co., Ltd., Magnet House,
A9 Mention of *“ The Wireless World.”

Kingsway, London, W.C.2,
when writing to advertisers, will ensure proimpt altention.
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OLD FRIENDS ¢ NEW

Belling Lee products for 1930-31

Yecars ago Belling-Lee were
already marketing the
famous ~Terminals which
manufacturers are standard-
ising to-day. Belling-Lee
products are ahead of their
time. ‘Last year's favourites
will be this year’s favourites
too—Terminals, Plugs and
Sockets, Wander Plugs,
Spades, Anode Connectors
and Battery Cords.

TWO NEW COMPONENTS.

The Belling-Lee Bakelite
Terminal Mount takes any

pair of Belling-Lee Terminals:

or Plugs and Sockets: can be
mounted vertically or hori-
zontally, on your baseboard,

your window ledge—any-
where. Price 8d. The new
~Wanderfuse’  takes 1o
more headroom than a
Wander Plug—though it’s a
{fuse as well. Price 1/6.
Spare Fuses (150 mfa) 9d
each.

Belling-Lee Terminals :—

Type “B”- - - - 6
LMY - - - - 45d.
, “R"- - - - 3d.
Wander Plug - - - - 3d

Twin Plug and Socket - 1/6
(Panel Portion 6d.; Flex Portion 1/-)
Indicating Spade Terminal
43id.
S.G. Anode Connector - 6d.
Battery Cords, 9 way - 5/9
Also made in s, 6, 7, 8 and 10 way.

BELLING-LEE

FOR EVERY RADIO CONNECTION
STAND NO. 134, OLYMPIA.

Advercisement of Belling & Lee, Lid., Queensway Works, Ponders End, Mddsx.
Mention of ‘* The Wireless World,' when writing to advertisers, will ensure prompt attention.

IMPORTANT
PRICE
REDUCTION

AND RESISTANCES

SEPTI" 19%

Product Oldzl”xice Nevlvll,’rice
. 12/- -
Midget Condenser 5/6 4/.
Dumetohms 2/6 1/9
. Vatious reductions
FIXED PAPER RESISTANCES
CONDENSERS CONDENSdF.KI?I Old New
ew T 2 |
Type lgllge gfc‘: Type PriceApiie i Price Price
610 and 620 400 v. D.C, Test 10,000
0Lt0.00 . 2= 19 40;0000hms 6/6 4/6
.00005t0.00092/6 L8 3" "7 Tl oL 1/10. 50,000 ., - 66 Sl
.001and.002 3 2 25 . T 25 23 3 Y
003 .004, 3 w35 23 Sheoo G T
005 L3 23 To2ibyT 70,000 ..  6l6 " 66
-806 ?ill- g/ﬁ 3.0,4.0 } no reduction 80,000~
o0l .. .. 4 3~ 53 0.60 ; 11/§ 100,000 0hms 6/6 €6
.12/ 150.0 ] f 6
B775 10 .. ..15- 14/6 230,838 3,2 3’6
01 . .. d4- 3. 500v.D.C Test : th /
02 .. .56 36 no reduction 230,000 .. 113 9/6
05 .. noreduction 800v.D.C. Test 300,000 ., 13k 1L-
1 o086 8- 1 .. .33 23 Y F
2 Tisle 14/6 25 . .33 29 Prices complete with
25 L. a9 18- 5 .. .33 3 holder.

CONDENSER CO. (1925] LTD.

We are exhibiting at Stand 50,
THE NATIONAL RADIO EXHIBITION,
Olympia (New Hall),
September 19—27th, 1930.
Dubilier Condenser Co. (1925) Ltd.,
Ducon Works, Victoria Road, North Acton, London, W.3

DUBILIER
)
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AMPLION

BALANCED ARMATURE
SPEAKERS . . . .

High notes and low notes crisp and true and evenly
balanced, speech so clear that you can hear the
slightest inflection of the voice, volume that is full
and free from distortion—such superb reproduction
is due to the Amplion Unit, made specially for the
AB41 and AB45, and a great step forward in the per-
fection of loudspeakers. xpy1 o0 £5.15 - (as £6.6
r o 5 AB45 (0ak) £6-15 - (Mah)-£7-7

The Popular AB6 Model

{on left)
The first Amplion Balanced
Armature Speaker and one of
the most successful speakers
that Amplion have produced.

ADVERTISEMENTS. IT

Oak - - £4-10-0
Mashogany - - £4.17.6
Walnut - 3 - 24176

LONDON. W.1

O

OUR LAURELS

Despite the popularity which Polar
condensers always achieve, Polar are
not content to ¢ rest on their laurels,’
but-are continually introducing im-
proved and new models.

POLAR “IDEAL”

A Fast and Slow Motion tuning
condenser. Scientifically de-
signed to give a definitely wider
tuning range.' Action is very
smooth, yet precise, and enables
extremely accurate tuning to be
obtained. Sturdily built through-
opt of cleared, hard brass.

*0005 — 12s. 6d.
*00035 — 12s. 3d.
0003 — 12s. 0d.

Write NOW for complete list of
NEW POLAR CONDENSERS

INSPECT POLAR ON
GALLERY STAND 118

OLYMPIA.

WINGROVE & ROGERS Ltd.,
188-9, STRAND, LONDON; w.cC.2.

‘Polar Works, Old Swan, Liverpool.

_. i

ATYL  Advertisements for ** The Wireless World *’

POLAR “ UNIVERSAL ”

With this new condenser, which
is specially adapted for ganging,
the space between each unit can
be varied. Four fugs ensure rigid
fixing. Locked rotor vanes. The
condenser is unaffected by the
withdrawal of the spindle and
is specially suitable for right or
left hand drum-control or one-
hole panel fixing.

*0005 — 7s. &d.
0003 — 7s. o0d.

are only accepted from firms we believe to be thoroughly reliable.
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A New Rectifier
FOR ALL-ELECTRIC RADIO

Harnessing the power of the electric mains for the finest radio
reproduction, giving a full supply of high tension current at the
5 maximum voltage for A.C. Mains valves and Power valves,
Marconi U.10.is the new Rectifier for modern All Electric
Receivers and A.C. High Tension Eliminators. vk It will de-
liver 60 milliamperes at 200 volts, with full-wave rectification.
Filament consumption is | ampere at 4 volts—a standard rating
rendering Marconi U.10 suitable for most A.C. sets and H.T.
Units. Impedance is only 220 ohms—giving excellent voltage

THE regulation. ¢ The price is 17/6 AND IT IS ALL BRITISH.

ARCONI U. 'IO

A e Remember! Marconi Valves are used by The B.B.C, Impernal
= « Airways, Croydon Control Tower, Metropolitan Pokce, Trinity
W House Beacon Stations and Lightships, Emplre Wireless Communi-
b cations, |,a€ge Passenger Liners, etc., etc.

Mention of ‘* The Wireless World,”" when writing to. advertisers, will ensure prompl attention. AI2

-
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ALTERNATIVE LONG-WAVE PROGRAMMES.

FEW weeks ago we put forward a proposal that
the B.B.C. -should consider the possibility of
establishing a second long-wave station in order
to provide alternative programmes on this wavelength
and so complete the regional scheme. We expressed
ourselves anxious as to the future of the long-wave
Daventry station because it seemed to us that the
B.B.C., instead of making sure that this station re-
mained one of first importance, were beginning to look
upon it as an almost unnecessary addition to their list
of transmitters: and to consider that with the full
development -of shorter wavelength regional stations a

long-wave transmiitter would tend to be superfluous.
Fortunately, as our readers know, the B.B.C. has
since informed us that there is no intention of giving
up the long wavelength, and. we are gratefil for this
assurance. This, however, is, in our opinign, not
enough. It seems to us to be illogical to continue a
long-wave transmission without alternative p{p,p{’ammes.

&
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The B.B.C., we believe, would be the first to admit
that there are large areas of the country which are only
satisfactorily served by the long-wave transmitter, and
that, even with the establishment of the full regional
scheme, many areas round the coast will still cling to
Daventry long wave as the only station receivable at
satisfactory strength and without constant interruption
from shipping and other coastal interference.

When we remember that the regional scheme has
been decided upon because it was considered essential
that listeners should have alternative programmes avail-
able, and if we concede that many listeners are depen-
dent on the long-wave station, then it appears to us
to be entirely illogical on the part of the B.B.C. to be
satisfied to continue with the one long-wave transmitter
and no alternative programme.

The B.B.C Must Act Quickly.

In our previous comments we urged the B.B.C. to
come to a decision on the matter and stake a claim for
a second long wavelength immediately, before the
growth of Continental stations may make it impossible
for a second British station to be accommodated. We
also pointed out that a second long-wave station could
be erected in a comparatively short time and could be
used to give alternative programmes over almost the
whole of the country during the rather protracted period
necessary for the establishment of the complete regional
scheme on the shorter wavelengths.

We do not want to see a repetition of the attitude of
procrastination which the B.B.C. exhibited over Empire
broadcasting. Readers will well remember that for a
year at least after the proposal for an Empire broad-
casting station had been put forward, the B.B.C.
systematically belittled the idea, implying that it was
not a feasible proposition, and then all at once, when
they realised that the sentiments in faveur. of such a
station were too strong to be withstood, they came for-
ward with proposals for the establishment of a station
as if the idea was a new one of their own imagining.

If the B.B.C. is of the opinion that there are insur-
mountable obstacles in the way of an alternative long-
wave programme, or if they think that the objections
outweigh the advantages to be derived, then let them
state their views without delay and not remain silent on
a matter of the utmost public interest, nor delay action
until the most complete answer to the proposal will be
available in the knowledge that all remaining long-
wave channels have, .in the meantime, been occupied
bv Continental transmitters, '
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Full Design Details

LTHOUGH tuning coils of one kind or another
A have been used ever since the first wireless signals
were heard, it is a sad fact that unanimity in coil
design has not yet been reached. Every receiver has
its own coils, different in some way or another from
those of any other set. Nor is this to be wondered
at, for the details that can be varied are so numerous
that an almost infinite number of different coils can be
wound, according to the tastes and prejudices of the
designer.

Unanimity has not even. been reached on the simple
question of the most suitable value of inductance for
the medium waveband, the inductances used varying
from a minimum of about 160 microhenrys up to a
maximum of some 375 microhenrys. It is proposed, in
the present note, to put the case for an intermediate
value, namely, 230 microhenrys, and to offer curves
from which the best possible coil of this inductance, of
any diameter desired, can be wound without any cal-
culation. z

for the Medium Waves.

Theoretically, the inductance of the coil may be made
as large as we please by reducing sufficiently the capacity
in parallel with it. In a set, with valves in position,
there is still a very appreciable capacity in circuit, even
when the tuning dial is set to ‘‘0,”’ below which point
we naturally cannot go. There are various factors con-
tributing to this stray capacity ; taking them all together,
it is safe to assume that even in a carefully laid-out set
there will be considerable difficulty in reducing the total
very far below 4oupF. It will, however, be a very
clumsily-built set in which the minimum capacity is
greater than souuF., so that it will be safe to take this
as the figure which limits the inductance value of the
tuning coil. If we wish to tune down to about 200
metres, with a minimum capacity of souuF., we can-
not permit the inductance to exceed about 230 micro-

henrys, and as we wish to use the highest permissible

value, we can fix definitely on 230 microhenrys as the
best inductance to choose for the medium waves.
With a coil of this size, a

At first sight, 230 micro-
henrys seems a very odd in-
ductance to choose. This
figure was, however, arrived
at after a good deal of con-
sideration, and is believed to
be the best all-round com-
promise for all ordinary re-
ceivers.

The choice of inductance
is of very small mmportance
at the lower end of the tuning
range, for at wavelengths be-
low about. 300 metres the-
dynamic resistance’ of the
tuned circuit; and hence the amplification obtained, is
settled almost entirely by the dielectric losses. At the
upper limit of the range, on the other hand, dielectric

Butterworth.

losses do not contribute so overwhelming a” share of.

the total losses, with the result that for wavelengths over
about 400 metres the dynamic resistance of the tuned
circuit is very largely dependent on the inductance of
the-coil, becoming greater as this is increased. It there-
fore follows that it is best, for the sake of the longer
wavelengths, to choose a coil having as high an induct-
ance as Is practicable. Since the dielectric losses take
charge at the lower wavelengths, the choice of a. coil
of high inductance will only increase the amplification
at the upper end of the scale, resulting in a reasonable
approximation: to constant dynamic resistance, and
hence constant sensitivity in the set as a \\'.hplg_.
o

THE mulliplicil_y of shapes-and sizes of tuning coils

to be found in broadcast receivers to-day, suggests
that no unanimity in design whaisoever has
reached. There appears .to be also a great deal of
confusion in the mind of the -amateur regarding the
correct ‘inferpretation of the historic research of S.
Here the principles of H.F. resistance and
the effect of - coil shape a-e carefully examined, and by
means of the simple graphs it is possible to calculate the
correct gauge of wire, covering and number of turns to
give the **best”’ coil of Iin. to din. diameler, whether a
plain or ribbed former be used.

0.00035 mifd. condenser will
tune up to 565 metres, and a
0.0005 mfd. up to 665 metres.
As the extra range given by
the larger condenser covers
a band so full of spark
Morse as to be useless to the
average listener, the smaller
condenser will usuvally be
chosen, with the advantage
that the stations in the useful
part of the range will be
spaced out more' comfortably
on the dial.

When one comes to work
out the best coil of 230 microhenrys inductance-one. is
confronted with so many variable factors that it is quite
impossible to design any one coil with the certainty that
it will be suitable in all cases. For a compact set, or one
employing band-pass filters, a coil of small diameter
would probably be chosen, while if the set is to have
adequate selectivity while employing only one or two
tuned. circuits, a larger and more efficient coil would be
much more suitable. Then there are other points that
come into the question: for a set in which ganged cir-
cuits are to be employed, a long coil of many turns of
wire has the advantage that when matching the coils"a
fine adjustment of inductance can be made by removing
turns-one at a time. On the other hand, a long coil
has a higher resistance than a short one of the same
surface area.

been

A 14
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Tuning Coils and Winding Data.—

The choice of wire-gauge is, in a way, less of a
problem than choice of shape and size, for this matter
has been effectually settled by the well-known work of
Butterworth,* by which we are enabled to calculate the
diameter of wire that will be correct for any given coil
at some one selected frequency. If, however, we settle
on a coil of certain length and diameter and work out
the wire diameter needed, it is quite usual to find that
the calculations tell us that it is desir-
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in which the length of the coil is plotted against the
diameter. In addition, there is marked against each
curve the thickest insulation that can be permitted on
the wire without so Increasing its overall diameter that
it will no longer go into the space allotted.

Explaining the Gurves.

Fig. 3 gives the probable dynamic resistance, at a
wavelength of 550 metres, of an average tuned circuit

able to use a gauge of wire that does 7

not exist.

Suppose, for example, we decide to

wind a coil of length zin. on a former

of diameter 3in. Consulting The Wire-

less World “* Radio Data Charts,”” we 160

find from Abac No. 17 that 59 tumns

will be needed to provide the required

inductance in the space allotted,

Properly speaking, a different gauge of P st

wire will be required for every wave-

=

length within the tuning range ; we will \

choose the wire that gives the best re-

[
Lt

sult at 550 metres, since it is at this

wavelength, as we have already seen, 120

that the dynamic resistance of the \

tuned circuit will be at its lowest. For

this wavelength Abac No. 19 tells us . \

that in a coil of this size the wire must 100

have a diameter of 0.025in. Since No.

22 s.w.g. has a diameter of 0.028in.,

and the next gauge, No. 24, has a dia-

meter of 0.022in., the use of either of

80

NUMBER OF TURNS

these will lead to a coil with a re-

sistance a little higher than it need be.

7
v
v

We have to work back through the

Abacs from the available wire dia-

meters, finding the shape of coil re- 80}

quired for the best possible compromise

between efficiency and compactness

[ o [V

with each wire gauge and each possible

diameter. On so doing we find that W

for a coil of 3in. diameter the correct

length of winding for 24-gauge wire is

I.45in. and for 22-gauge wire 2.45in.,

the turns required bemng 54 and 63

respectively. 20

The curves that accompany this

article sum up the results of a long series

of such calculations, and give the best

"[

NEE

[ I

attainable ‘coils, all of 230 microhenry "

inductance, that can be wound with
wire of even-number gauge. (Odd-

15 2 25 ‘. 3 35 4
DIAMETER OF COIL IN INCHES

number gauges, such as 21, 23, 25, etc., Fi
are not readily available.)

In Fig. 1 there are a series of curves,
one for each gauge of wire, in which
the number of turns required to reach the specified in-
ductance is plotted against diameter of former. These
curves are to be used 1n conjunction with those of F ig. 2,

! Butterworth. : “The Effective Resistance of Inductance Coils
at Radio Frequency.”  Experimental Wireless, April, May, July,
and August, 1926.

oo
A 15 hd

g. 1.—Number of turns. The turns required to reach 230 microhenrys with any
suitable gauge of wire on a former of any diameter can be read off from these
curves. Provided that the turns fill the space given by Fig. 2 the coil is in every
case as good as can be made without increasing either its length or its diaméter.

incorporating any one of the various coils for which
design data are given in Figs. 1 and 2. The dynamic
resistances shown are based on measurements made on
a tuned circuit which included a coil wound on a former
of first-grade paxolin, a tuning condenser of good make,
and had a valve, carried in a Burton valve-holder, in
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Tuning Coils and Winding Data.—

parallel with it.> Although the actual figures will depend
to some. extent on the magnitude of the dielectric losses
in the circuit, they will at least be approximately cor-
rect for any case in which care is taken to keep the di-
electric losses down to the minimum that can conveni-
ently be attained.

A very great deal of information is packed into these
three diagrams, and in order that it may readily be
extracted ‘when required an example of the use of the
~curves will be given. Suppose we have a former of 2in.

2 The losses in this circuit at 550 metres, in addition to the cop-
per loss in the coil, were equivalent to placing a mnon-inductive
resistance of about 400,000 ohms in parallel with the tuning
zondenser. :

diameter, and wish- to wind it to 230 microhenrys.
Fig. 1 shows that 28, 26 and 24-gauge wire will all make
coils of reasonable dimensions,.for the curves for each
of these gauges extend over the vertical line represent-
ing a coil diameter of 2in. The points where these
curves cut this line give the number of turns required
it each case. In the same way Fig. 2 gives the winding
length necessary in each case, and specifies the covering
to choose. Finally, Fig. 3 gives the dynamic resistance
to be expected at 550 metres from each of the three pos-
sible coils. All this information is had by noting the
points at which ‘the various curves intersect the vertical
line representing a former of diameter 2in., and is read
off the curves directly, without any calculation, Putting
it in tabular form we have the following: —

Two-inch Coil; 230 microhenrys.

B
&

Winding| Dynamie

Wire.| Covering. | Turns.| length. | Resistance.

ohms.

45

28 | Enamel 71 1-3in. 101,080

26 | Dbl. silk 82 2-05in. 108,000

24. | Dbl, cotton| 96 3-15in. 114,000

B e

We can now choose from among these

three coils according to the space avail-

able and the dynamic resistance de-

,_
3009

sired. No matter which of the three

is selected, we have the hest possible

35 v

Q
LA 1’\‘&(

coil (highest dynamic resistance) that

i .| can be built into the space allotted on

o0
A

o

-
P
7

a former of the diameter chosen,. for

this condition is the fundamental one

upon which the whole set of curves has

— e =T

=
»

2 been based. If we consider that none

of the coils has a high enough dynamic

resistance for our needs, we must of

25

N necessity try a former of larger dia-

T
A
P

meter, and read off all the data exactly

T ‘{1I
L]l

as before for the new size chosen.

LENGTH OF WINDING IN INCHES

5
=

»\é\
Vi

Dynamic Resistance.

,,
SE
\=
>l

o=
>

o But before we grumble at the low

=
.
@

s values of dynamic resistance shown in

> Fig. 3 we must recall that at any wave-

e
Dk

3 length shorter than 550 metres the

5 I

dynamic resistance will be higher than

that shown. Figures are given for 550

metres because at this end of the tuning

range the dielectric losses are at their

lowest, and so could be allowed for

with "a little more certainty than at

shorter wavelengths. Furthermore, the

wire diameter, as .already mentioned,

_iAs_'._

05 ]

1 15 2 25 3
®DIAMETER OF COIL IN INCHES

S .

attainable efficiency at 550 metres in

B9 & order to minimise as far as possible the

Fig. 2.—Length of winding and wire covering. The winding length which must
be occupied by the number of turns specified by Fig. 1'is given by: these curves.
Note that successive turns do not necessarily touch. Against each curve is shown
the thickest wire covering that permits the turns to go into the gvailable space.

| XY

variations of dynamic resistance.

The question of wire covering needs

a word of explanation. On Fig. 2 both

single . silk and single cotton-covered
A 16

is chosen throughout te give the highest.
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Tuning Coils and Winding Data.—

wire have been left out of considera-
tion, as the mechanical strength of the
msulation is considered inadequate for
single-layer coils wound without proper
machines. Where ‘‘ enamel’’ is speci-
fied, neither double  silk nor double
cotton-covered wire will go into the
allotted space. Where ““double silk »’
is specified, double cotton-covered wire
will .not fit in, but enamelled wire may
perfectly well be used if desired. Where
“double cotton’ is specified, any
covering may be used. Whatever
covering be chosen, it is intended that
the prescribed number of turns should
occupy the prescribed length of wind-
ing ; in certain cases there will be quite
appreciable spacing between successive
turns.

Summary.

For those who have sufficient faith
in the writer to use his curves without
reading through the above justification
of them, there follow brief instructions.

T. For a coil-former of known dia-
meter. Above the diameter in each
figure read off the following data : From
Fig. 1, number of turns for any selected
wire gauge; from Fig. 2, winding
length and wire covering for the same
gauge ; from Fig. 3, minimum value of
dynamic resistance for the finished
tuned circuit.

2. For a minimum dynamic resist-
ance. Choose from Fig. 3 a coil dia-
meter and wire gauge that provide the
desired dynamic resistance: then find
details of winding as under 1.

3. Ribbed formers. These are sold
on a basis of overall diameter ; the dia-
meter of the equivalent plain tube must
be substituted before the curves can be
used. Equivalent diameters are given
below for all the Becol and Redfern
formers listed.
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Fig. 3.—Minimum dynamic resistance at 550 metres. This is approximate only,

but ‘nevertheless a useful guide.

Note that at any other wavelength within the

tuning range the dynamic resistance will be higher than at 550 metres.,

Overall No. of Equivalent”

Make. Diameter. Ribs. Diameter
Becol .. 1%in. 6 1-31in.
Redfern . i, 2in, 6 1-82in.
Becol .. =l 2%in. 6 2-05in.
Becol o 21in. 6 2-98in.
Redfern .. .. 2in. 8 . 2:50in.
Beeol... .. .. 27in. 6 " 2:62in.
Becol ; Redfern I 3in. 6 2-73in.
Redfern o .. 3in. =8 2-85in.
Becol .. X 4! 3in. 9 2-88in.
Redfern 55 34in. 8 3:32in.
Becol .. o A 33in. 6 3-4lin.
Becol .. 4 35 4in. 6 3-64in.
Redfern e o 4in. 8 3-80in.

. L™ :r‘

A 17

For formers of diameter or number of ribs not shown
in the table, multiply the overall diameter by one of
the following factors to find diameter of equivalent plain

‘tube.

No. of Ribs 4. 5 [ 7. 8 9 10
Multiply by 0-806 0-867 0910 0936 095 0962 0970

The SEPTEMBER issue of
“EXPERIMENTAL WIRELESS AND THE WIRELESS ENGINEER

contains, amongst other features, the following articles :—
Moving Coil Loud Speakers. By H. M. Clarke, B.Sc.
An Alternative Equivalent Circuit for the Thermionic Valve.
By N. R. Bligh, B.Sc.
Frequency Modulation and Distortion. By T. L. Eckersley.

Capacitative and Inductive Coupling. By Raymond M. Wil-
motte, B.A,, A.M.LLE.E.
Some Measurements on Optimum Heterodyne. By J. F.

Herd, ‘A.M.1.E.E
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A~ Practical Photoelectric Valve Containing No Filament.

By MANFRED. VON ARDENNE.

TTEMPTS. have been made for a long time to
A replace the heated filament$ of amplifying valves
with a ‘“cold”’ cathode of some kind. Although
the original incentive to this was the economy in fila-
ment current that would result, the more gencral use
of the mains has made the cold valve attractive from
quite other points of view. To heat the filament of the
first valve of an amplifier, without introducing any
trace of hum or noise, is known to be quite difficult,
especially when the mains supply alternating current.
The various noises that can arise, either with indirectly
heated valves or with those of the low-voltage, directly
heated type, or when rectified ‘and smoothed current
at normal voltage is supplied to ordinary battery valves,
are too familiar to need special discussion here. The
cold cathode offers the possibility of a considerable
advance in this connection. In addition, a whole series
of receiving circuits in which the cathodes of the various
valves do not have a common potential, and so cannot
Ye heated in the ordinary way from a common battery
or other source, can quite easily be realised in practice
with the .cold valve.
Researches aiming at the

(Berlin.)

sible. One method of attaining this would be to make
the anode of the valve, as well as the grid, of wire
gauze, placing a light source behind the anode. For
good mutual conductance, the grid must be brought
fairly close to the surface of the cathode.

In these valves, as might be expected, the photo-
electric efficiency of the cathode is of great importance.
The method- of preparing the cathode is that used in
making an ordinary photoelectric cell. The valves for
experimental work employed a potassium cathode of
several square centimetres area, which was sensitised
in the usual way with hydrogen. By filling the valve
with an inert gas, this sensitising could be rendered per-
manent. The presence of the gas will permit an ionic
current to flow, and at high anode voltages glow dis-
charges could take place between the electrodes. By
choosing a suitable gas-pressure and using the correct
anode voltages, it was found that this glow-discharge,
which causes noises in the amplifier and shortens the
life of the valve, could readily be avoided. The ionic
current due to the gas does not appreciably affect the
operation of the valve as an amplifier, though it necessi-

tales the use of different

production of valves need-

ing no filament current have CAN light falling on the cathode of a photoelectric cell form
a substitute for a current-heated filament? Filamentless
valves in which light is used as a means of creating emission
are here described for the first time.
W hile considerable illuminalion is af present necessary {o
create a workable value of anode current, the practical results
obtainable are interesting and undoubtedly indicate a frend

been going on in various
directions since as long ago
as 1920, or even earlier.
The investigations, in which
photoelectric means were
almost universally chosen
for producing the necessary
electrons, were not very

in valve development.

grid-bias voltages.

The Amplification
Attainable.

It has already been said
that on account of their
minute emission the valves
only give satisfactory results
when used in conjunction
with anode resistances of

fruitful, for the electron
current obtained was enormously smaller than the anode
currents flowing in normal amplifying stages. It was
only when the combination of valves using photoelectric
cathodes with coupling resistances of several megohms,
as suggested by the author in 1925, was adopted that
it became possible to make practical use of the weak
photoelectric current for the voltage-amplifying stages
of a low-frequency amplifier. Research has been car-
ried on since that time, and the results now reached are
desctibed ih the present article. )

The electrodes of the valve must necessarily be so
disposed that a useful measure -of illumina‘ieg is pos-

very high values. The upper
limit of resistance, as determined by commercial experi-
ence in making apparatus using valves of the ordinary
kind, must be taken as about 10 megohms. If a mode
of construction involving the absolute minimum of
stray capacity is adopted, . the resulting frequency-
amplification curve is then jist good enough, and at
the same time the necessary standard of insulation can
be attained with safety. Two working characteristics,
taken with an anode resistance of Io megohms, are
given in Fig. 1.
The shape of the curves naturally- depends to a very
great extent upon the emission from the cathode—that
A 18
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Cold Valves.—

Is to say, upon its illumination. Curve 1 was taken
with the cathode illuminated by sunlight. It will be
observed that the curve does not drop right down to zero
current. This can be accounted for by the assumption
that grid and anode are also slightly contaminated
during construction by the. photoelectric material ap-
plied to the cathode. In spite of this fault, which could
easily be avoided in factory production, the voltage
amplification is about 30 times. The amplification
factor of the valve itself is about 40, and its A.C:
resistance of the order of two megohms.

In any practical case one would hardly be content
with a receiver that would only work when the sun
happened to be shining. It is therefore necessary to be
assured that.satisfactory operation can be secured in
ordinary daylight indoors, or by illuminating the valves
with electric lamps of reasonable candle-power. Curve
2 in Fig. 1 gives a characteristic taken with the valve
illuminated by a 50-candlepower lamp. Even in spite
of the uncontrollable fraction of the total current (due
to emitting material on grid and anode), an amplifica-
tion of ten times per stage is attained. With other
valves constructed by a different process, stage-gains of
16 and 17 times have been measured under identical
conditions of operation.

The curves reproduced in Fig. 1 were obtained by
using the circuit of Fig. 2. The grid-current curves,
measured at the same time and shown also in Fig. 1,
have a shape which indicates that grid current will
have no appreciable influence on amplification. The
results obtained make it quite clear that the use-of these
cold valves in a low-frequency amplifier is already a
very practical proposition.

Illumination by A.C. Lamps.

As has already been shown, results depend entirely
upon the possibility of obtaining a sufficiently intense

14
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Fig. 1.—Characteristic curves taken under working con-
ditions. 1, illuminated by daylight; 2, illuminated,by 50 c.p.
lamp. Curves showing grid curreat are included.

illumination for the cathodes. It is obviously impossible
for a receiver designed for everyday use to depend
entirely for its sensitivity on the general standard of
illumination that happens to prevail in the room where
it is to be worked. For this reason an investigation
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was made to see how far it was possible to obtain
suitable illumination from light-sources supplied from
the electric mains. The lower limit of power for a lamp
that radiated equally in all directions is about 30 to
50 candle-power. With a lamp of this size the photo-
electric cathode must be brought as near to the lamp
as possible. So long as the lamp is heated from direct-
current mains, its temperature inertia is more than
enough to smooth out all voltage variations super-
imposed on the nominal voltage of the supply. Com-
plications begin to appear when alternating current
mains are used: With the aid of a photoelectric cell,

RO -"H._a_&,;m‘q.*w

Do

An amplifier constructed to make use of cold valves.
mination for a pair of valves is provided by a lamp of the
half-watt type.

Tilu-

a calibrated amplifier, and a Braund tube, investigations
were made of the varying components of the illumination
given by different lamps. It was found that the bright-
ness of a 50-c.p. half-watt lamp fluctuates when lighted
from 220-volt alternating mains by an amount of about
5 per cent:
slope of the dynamic curve, especially in the first stage
of an amplifier, is still dangerously Iarge. It is there-
fore necessary to change over to a lamp with a greater
temperature inertia. Perfectly satisfactory steadiness
was obtained with a motor car head lamp bulb, with
which the fluctuations amounted to no more than five
parts per thousand. A lamp of this type can be seen
in the illustration above showing the complete amplifier.

Some interesting investigations have also been made
in the direction of using a glow-discharge as light-

The effect of such fluctuations upon the
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Cold Valves.—

source. This discharge was produced in close proximity
to the cathode, either in the same bulb or in a separate
one, and was encrgised directly from the well-smoothed
output of a battery eliminator. Owing to the closeness
of the light to the cathode of the valve, a glow-discharge
of this kind provides as
great a surface illumina-
tion as an ordinary electric
lamp.

With the cold valves de-
scribed a series of investi-
gations with amplifiers
was undertaken. Fig. 3
shows the circuit of a two-
stage voltage amplifier
using - the cold wvalves.
With a magnification of

ot Sy L tenr per stage, three of
determining the working these photo-valves can be
characteristic. ;

used in cascade in a volt-
age amplifier without
taking ‘any special precautions. When adequately
screened, reproduction is not marred by* valve noise,
microphonic ringing, or any other noise due to the
valves themselves. The photograph shows the complete
amplifier. The voltage amplifier, with its light source,
is shown in the foreground, while behind it can be
seen the box containing the output stage and the

Wireless
World

SEPTEMBER 3rd, 1930.

Although it is not at present intended to produce these
valves commercially, it is very possible that, by intro-
ducing a more efficient photoelectric ¢athode (for
example, one using caesium), and by developing suit-
able methods of production, they may become of import-
ance in the future. :

G. Seibt has succeeded. in quite a different way in
producing valves that do not require to be heated. In
his valves electrons are liberated in a glow-discharge
taking place between suitably constructed auxiliary elec-
trodes. The energy for this discharge is drawn from
the same source that supplies the anode current, the
voltage being increased to compensate for the drop in

+ the glow-discharge.

. +150
10MQ
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QUTPUT
STAGE
L V]
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Fig. 3.—Resistance-coupled amplifier circuit using

eliminator.

Expeditions irom U.S.A.

Capt. Robert Bartlett has sailed for
North-Eastern Greenland on s.s. Mor-
7issey, taking with him Mr. E. Manley
as wireless operator. The call-sign is
VOQH, and signals are transmitted on
9,100 and 7,500 kC. (33 and 40 metres).

Capt. MacdMillan’s Arctic Expedition
with the schooner Bowdoin is covering
Labrador, Greenland, and Iceland. His
call-sign is WDDE, and the operator, Mr.
Paul Davis, of WIADU, Culver, Ind.,
transmits on 5,555, 8,320, and 11,110 kC.
{54, 36, and 27 metres).

5 ©00O0
Ultra-short Waves.

The Radio Experimental Society of
Manchester has been licensed for the 5-
metre waveband, and expects to carry out
some experimental work later in the
season. We hope, through the courtesy of
Mr. R. M. Kay, the Joint Hon. Sec., to
be able to give details of the short-wave
transmitter used.

[eNe NN}
French Short-wave Tests.

The French Meteorological Office will
Le conducting its seventy-ninth series of
short-wave tests on September 6th, 13th,
20th, and 27th. The first three dates are
for. preliminary tests, when various
stations will transmit in the following
order, cach one starting five minutes after
its predecessor :—

Lyons FYR (38 metres), Lyons FYS
(26.156 m.), Lyons FYQ .(16.35° m.)},
Trappes FOW (26.15 m.), Lyons FYS
(60 m.), Paris FLE (26.70 m.), Lyons
FYR (25.76 m.), Trappes FOW (60 m.).

The preliminary tests start at 13.30
G.M T., and are repeated at 20.00, but
in this second series Paris FLJ (32.50
metres) takes the place of FLE.

On Saturday, September 27th, tle prin-
cipal tests will be condueted from the same
stations and in the same ovder beginning
at 9.30 G.M.T. They will be repeated at
11.30,13.20, 15.30, 18.00, 20.00, and-22.30
G.M.T., ‘but the last three will include
Paris FLJ as well as FLE.

Each transmission will last ten minutes
and consist of a series of ..—.. inter-
spersed with test groups of five figures.
It will-be seen, therefore, that the second
half of each will overlap the first half
of the succeeding transmission. -The
powers of the respective stations will be :
Lyons FYR and FYQ, 6 kW.; Lyons
FYS, 600 watts; Paris FLE, 1 kW.;
Paris FLJ, 3 kW.; and Trappes FOW,
400 watts.

‘ o00Qouo
A Correction and a ‘‘ Pirate ' Station.

The call-sign of Mr. J. Jones’s station
at 42, Fford Estyn, Garden Village,
Wrexham, is G68J, and not G2SJ, as
inadvertently printed in our issue - of
August 20th. We understand that Mr,
Jones has been somewhat inconvenienced
of late by the misuse of his correct call-
sign by an unauthorised station, and that

he will "not. himself be operating
for a month or more.
'q.:v'

cold valves.

The 28-Megacycle Waveband.

Interest in 28 mC. (10-metre) working
seems to be on the increase in the United
States, if we may judge by the reports
of * the International Amateur Radio
Union, It is proposed to issue a special
W.A.C. (Worked All Continents) certifi-
cate confined to this waveband, and our
contemporary ““Q. 8. T.”! asks who is
going to be the first to win it.

Perhaps European transmitters stand a
better chance than their American col-
leagues in obtaining this coveted distine-
tion, as the 10-metre waveband is admit-
tedly more in use in those countries where
the - general handling of traffic is pro-
hibited or limited.

0000
Forwarding Agents Still Wanted.

The various, amateurs who so nobly
undertake the task of forwarding com-
munications to transmitters in remote
parts of the world in co-operation with the
R:S.G.B. and the I.A.R.U., perform a
great service to amateur working in
general. There are still some distant
lands where amateurs are found in com-
paratively large number but” are difficult
to reach on account of their call-signs and
addresses being unknown. The I.A.R.U.,
therefore, appeals for further volunteers.

Q000

New Call-signs.

D60Z L. C. Cooke, Ashdown, Harrodene Road,
Wembley, Middlesex. (Change of address.)
G3FX  J. Abraham, St. Adrien, Van Diemen’s Road,
Chelmsford.
2BGM J. H. Cant, 89, Royal Parade, -Eastbourne.
(Change of address).
28PM H. H. Johns, School House, Painscastle,

Erwood, Brec.
A 20
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Details of the Studio, Scanning Equipment and Amplifiers.
By T. H. BRIDGEWATER.

AILY broadcasts of combined vision and sound
through the B.B.C. Brookmans Park transmitters
take place at the Baird Company’s headquarters

in Long Acre, the programmes being conveyed by land-
line to Savoy Hill, and thence distributed to Brook-
mans Park. Differing from the B.B.C. the studio has,
of necessity, to be in the closest proximity to the con-
trol room for several obvious reasons—among which are
the facts that the scanning disc with its driving motor
and the scanning light are in the control room while the
artist being influenced by these performs in the studio ;
again, the photo-electric cells must be situated in the
studio, although their appro-
priate amplifier is in the con-

a broadcast, the operating.includes the focusing of the
scanning spot, checking the disc motor-speed, control-
ling the output amplitude of both vision and speech am-
plifiers, as indicated by valve voltmeters, watching the
image in the pilot receiver, adjusting the line equaliser
if necessary, switching the microphone on and off at the
proper moments, and maintaining telephonic communi-
cation with the B.B.C. 1Itis possible to stand in such a
position. that one can watch the artist in the studio by
looking through the aperture, and. then by an inclina-
tion of the head to the right, observe the reproduced
image in the pilot receiver, after the former has travelled
out to Brookmans Park by
wire and returned to the same

trol room.

The scanning light falls on
a-white screen placed some 3
or 4 feet distant, immediately
in front of which sits the per-
son whose image is to be
transmitted. A bank of
photo-electric cells is situated

N addition to covering the general layout and equip-

ment used in the television studio ‘and control room

details are given of synchronising dnd picture size which

will prove helpful to those interested

But few are acquainted with the working of ‘the television

studio, and this description shows how the Dicture-carry-
ing signals are produced.

room via“the ether. In this
way the nature of the trans-
mission can be instantly de-
tected. It may not, perhaps,
be generally realised how
very much more critical is the
human eye as compared with
the ear.  While a small de-

in reception.

against the dividing wall on
a level with the top of the
head, and are operated by dispersed light.

In the control room the lamp scanning disc and lens
are mounted on a steel frame table, underneath which
are housed the controlling resistances for the lamp. On
benches round the partition and an adjacent wall are
the cell and microphene amplifiers, distribution boards,
check receivers, pilot television receiver, line equalisers,
and numerous other controls and instruments which con.
tribute to the constitution of the control room.

The lay-out (Fig. 1) is such that two engineers.can, if
hecessary, operate and adjust the whole equipment with-
out having to move more than a yard or Sg- »Puring

A 21

gree of distortion in the case
of television is readily discern-
ible by its effect on the image, in music the ear will*pass
it by unnoticed. Thus, even quite small changes in
the constants of ‘the landlines conveying the signals to
the broadcasting station, or of the broadcasting apparat
tus itself, due to atmospheric or other conditions, may
quite appreciably impair the quality of the transmission ;
consequently, a very close watch has to be kept, and a
flexible line equaliser inserted which can be easily ad-
justed to compensate for these effects.

Reviewing the television equipment in more detail,
an important compénent is the lamp source of light for
scanning. This is a goo-watt incandescent half-watt
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‘f'elevision Transmitter.—

lamp having specially bunched fila-
ments so that the emission may ap-
proach as nearly as practicable to a
point source.  This bunching may be
very close indeed, and necessitates the
composing of the total goo watts by a
current of 30 amperes at 30 volts, so
that there shall be no dangerous differ-
ences of potential between the several
closely situated sections of the filaments.
Current supply for the lamp is provided:
by large-capacity accumulators. The
light is focused by a reflecting mirror
close behind, so as to illuminate uni-
formly, some 1o inches distant, that
section of the disc occupied by the spiral
of holes. The separation of the inner
and outer holes is approximately I.3
cms., giving an arc to pitch ratio of 3/7.
There is, therefore, an area requiring
illumination of 7/3x 1.3 X% 1.3, or 3.94
square cms. The holes which traverse

CHAIR

SCREEN

STUDIO

MICROPHONE

MICROPHON
AMPLIFIER

VISION LINE-
EQUALISER

GHECK
RECEIVER

CONTROL ROOM_

| "A'AMPLIFIER

CELLS

RANSMITTING TABLE

TUNING

FORK
OSCILLATOj

SOUND -PROOF
PARTITION

one at a time, admitting each only

1/2,100 of the total light available, are

+400V.
—o

7507

Fig. 2 —Tuning-fork-controlled oscillator followed by an ame=
plifier and toothed wheel speed regulator.

focused by means of a Meyer Plasmatt’” lens (f.1.9:
focus 3.5in.) through a glass-panelled aperture on to
the screen in the studio.

Between the lens and the disc, where there cxists a
space of some two inches, is placed what is known as
the *‘synchronising gate,”” which consists of an aper-
ture vertically adjustable, to ensure a small interval
between the passages of light due to successive holes.
This produces the *strip frequency,” equal to the
number of holes multiplied by the revolutions per second
of the disc, on which, of course, the principle of syn-
chronisation is dependent. The disc, which is of
aluminium o.o05in. thick, and of mean spiral radius
14.65 cms., revolves at a speed of 12.5 revolutions a
second, being provisionally standardised as that which
produces a minimum of undesirable ﬂicke;,wg’s well as

Fig. 1.—Plan view of studio and control room showing the
distribttion of the equipment.

avoiding the production of excessively high frequency.

Little needs to ke said about the disc-driving motor
itself, except to mention that it is one operating from
12 volts at 1.5 amperes, and specially selected for its
smooth running. On the free spindle there is a 60-
toothed mild steel wheel rotating between two electro-
magnets, the general arrangement being almost identical
with the synchronising gear in the commercial type
¢“ Televisors.”” The coils of the electromagnets are con-
nected in series in the anode circuit of the output of a
tuning-fork-controlled valve oscillator and amplifier,
which generates a frequency of exactly 750 cycles per
second (Fig. 2). The motor is adjusted to the correct
speed where it is maintained owing to the action of the
6o teeth passing the facets of the electromagnets nIfiz.5
second, or 750 a second. Constant speed is in this
way assured.

Area of View,

_ Moving into the studio, we find the scanning light
illuminating the white screen. Since the rays from the

TO GRID +H.T.

F——cro

@ c §R
1

L.l__“.)?_vt—-ll-—
(a)

L TO TO
FILAMENT FILAMENT

(b)

Fig. 3.—(a) Input qonnections hetween photo-electric cells and
the “A’" amplifier.” (h) Alternative method of arranging input
circuit.
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Television Transmitter.—

lens are diverging at a distance of 6 feet, the normal

““close-up ™ position, an area-of approximately 1rin.
by 24in. is explored, representing a spot magnitude of
Foin. Square. At 8ft. 6in. from the lens this will become
15in. by 33in., sufficient to accommodate a waist length
view of two artists side by side.

We now come to a very vital-part in the whole system,
namely, the photo-electric cells. These are four of the
G.E.C. caesium type (extremely red and infra-red sen-
sitive), placed in a position
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The amplifier itself (Fig. 4) is a five-valve R.C.-coupled
type of careful design, the output. from which is fed
through a step-down transformer to- two single-stage
amplifiers—one having a special output transformer con-
nected through an equaliser to the line to Savoy Hill.
It is of supreme importance that a uniform response to
frequencies as high as 10 kc. and lower than 50 cycles
should be preserved as nearly as possible, as otherwise
serious detriment to the quality of the reproduced images
will be incurred.

and angle designed to give
the best perspective of the
subject, and yet accom-
modate as much reflected
light as possible. - These
four cells, which roughly
form the corners of a
rectangle 12in.. by 6in.,
are paralleled and con-
nected to the ““ A"’ ampli-
fier. It is of great impor-
tance to maintain the con-
nections between the cells
and the amplifier as short
as possible, owing to the
H.F. losses which would
otherwise be introduced by

0+200V.
Ci <
1 f
%20,0000
) 0.P.M.4(C)
C1

Y

C1
S 58 .

OUTPUT

the- self-capacity of the

wire. The input connec-
tions are shown in the
schematic diagram of Fig.
3 (a). This method is

i

i

fayoured in preference to
that shown in Fig. 3 (b),
which is popular in talking-
picture work, owing to the avoidance of a coupling con-
denser resulting in .slight but nevertheless undesirable
cutting-off of low frequencies. The resistance R is
50,000 ohms. A higher value would yield a greater input
voltage but also increase the effects of capacity in the
cell, a condition which is to be avoided.

Fig. 4,—Five-stage.‘A’* amplifier interposed between photo-cell circuit and the outgoing line
to the B.B.G. R;, 600 chms; R,, 5,000 ohms : Rj, 0.5 megohms ; G;, 1 mfd.; Ci, 2 mids.:

L. 0.075 henry.

Space does not permit of a discussion. of some of the
smaller details in connection with the television trans-
mitter : e.g., an entirely new vision and sound broad-
casting technique has been evolved, which calls for a
somewhat complicated system of co-operation between
the studio and control room staffs.

ESTIMATING THE COST OF ALL-MAINS OPERATION.
The Difference Between D.C. and A.C. Mains.

HEN calculating the cost of operating a receiver
entirely from the mains, confusion often arises
owing to the fact that it is not fully realised that the
ordinary consumer is called upon to pay for the power
he consumes and not for the current.” Owing to the
large. current consumption of the cathode heaters in
an “all A.C.”” set many people are needlessly scared
off, but, on the other hand, there are many who are
unduly sanguine of the cost of running a receiver com-
pletely from D.C. mains because they have not fully
realised that filament current is cheap on A.C. mains
and expensive on D.C. .
When estimating.the cost of operating a set from
D.C. mains one must add together the tota} plate-and

A 23

filament current taken by the set, and then multiply
this sum by the total voltage of the mains. This gives
the total wattage taken from the mains. In the case
of A.C. mains, however, one must consider each second-
ary winding on the power transformer separately. The
total current drawn from each winding must be multi-
plied by the voltage existing across its ends. In this
way the power supplied by each winding is calculated.
All these individual wattage figures must then be added
together, and the sum multiplied by a figure which
depends on the efficiency of the power transformer ; this
figure varies in practice -between 1.25 and 1.75. In
most cases .1.5, representing.an efficiency of, roughly,
70 per cent., is correct.
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Events of the Week

A RADIO CURFEW.

In the Swiss Canton of Vaud the
Moudon municipal authorities have for-
bidden the use of loud speakers and
gramophones after 10 p.m., ot only in
public establishments -"but in private

houses.
0000

FROM 0.4 TO 10 KILOWATTS.
Tonic treatment-is to be applied to
the 0.4 kilowatt broadcasting station at
Viipuri, Finland, which will —soon be
transmitting with a power of 10 kilo-
watts, The.original wavelength ‘will be

retained; viz., 291 metres.
0000

HAPPY DAYS FOR PEDESTRIANS.

Novelists in search of thrilling material
should “focus their imaginations on the
day when all car owners copy Mr. Percy
Hill, a Wednesbury motorist, who has
fitted a public address system on his car
to replace. the Lorn. In tests conducted
last week the driver ‘was able to
““direct’’ pedestrians -to
distance of 300 ydrds.

Fan . " 0009 ;

. RADIO MECCA AT LYONS. v

The- Lyons International Fair, which
opens on Saturday next, September 6th,
will contain a radio section which in
iteelf promises to be one of the most im-
portant French wireless shows of the
season. No fewer than 200 radio firms
will. exhibit, . and _this figure is well up
to the average of the Radio Manufac-
turers’ Autumn Show in Paris.

0000

RADIO AND RUSSIAN MORALS.

To go to gaol in absolute ignorance of
ths wireless art and to emerge a fully
fledged ‘‘ amateur *} is now a happy possi-
bility in Russia.  According to a corre:
spondent, the Soviet Government has
come to the- conclusion that the study of
radio is one of the best means of im-
proving a prisoner’s morals. * It has been
found that courses in electricity- and
wireless develop a new mentality among
prison students, many of whom, it is
declared, have turned over a new leaf
on returning to civil life by taking up
radio as a profession.

o000
MORE POWER FROM
KOENIGSWUSTERHAUSEN.

The German broadcasting authorities
officially contradict the rumour that a
station of extra high power is to be in-
stalled at Frankfurt. It has, however,
been decided to increase the power of
ISoenigswusterhausen -(Zeesen) from 35 to
53 kilowatts.

safety —at— a -

THE LATEST IN STUDIOS.

The new Chicago studios of the
American National Broadcasting Com-
pany, said to be the most elaborate of
their kind in the world, will be opened
on, September 15th.

0000
OXFORD'S PROBLEM.

The Oxford City Council is considering
the advisability of permitting a radio
relay service in the city. A sub-com-

_ niitfee has been appointed. to inspect the
system, in operation at Swindon.

A PROFESSIONAL_ *FIELD DAY.” A
wireless van in use by the 4th Divisional

Signals Wireless Section during the army
mancevvres in East’ Anglia.

. MAORIS AT A RADIO SHOW.

A party of Maoris from the Wanganui
River provided nightly concerts at the
New Zealand Annual- Wireless Exhibi-
tiom held at Wellington in July. The
items, writes a correspondent, .were broad-
cast by the local station 2YA, and on most
evenings enthusiastic telegrams were re-
ceived from all parts of the Dominion
requesting special numbers. ~ The New
Zealand. Association of Radio Transmit-
ters handled public radiograms
special, stand in the Exhibition.

e

} in Brief Review.

from a_

HIND

SHORT WAVES FROM - PARIS.
Paris Experimental Radio, which
suspended transmissions on August 1st,
will resume on September 15th with simul-
taneous. transmissions on. 40 and 299.5

metres.
0000

NEW POLISH BROADCASTER.
Poland’s latest broadcasting station is
at Raszyn, about 20 miles from Warsaw.
A regular service will begin this month.
No particulars are yet available regard-
ing wavelength and power.
0000

WIRELESS v. FISH.

Two Fleetwood steam trawlers have
been fitted with wireless telephone equip-
ment by the International Radio- Inter-
rupted ~ Phone Wave Company. The
trawlers will patrol the fishing grounds
and give wireless notification of the move
ment of shoals.

co0O0
: A REAL RADIO CAR.
* Step . in, Sir, and choose your

station,” is the slogan of an enterprising
French radio dealer who is touring Brit-
tany with a radio reception car. Accord-
ing to our Paris correspondent, the cas
is equipped with the latest apparatus
fully capable of picking up the majority
of Iuropean stations. ~‘Vechnical advice
is given to every enquirer.
0000

PRIZES FOR SET BUILDERS.

A section for amatéur radio societies is
included in the competition staged in con-
nection with the Manchester Wireless
Exhibition in October. One of the prin-
cipal sections is for the construction of a
three- - or- four-stage receiver, mains or
battery ‘operated, in which employees of
radio firms may take part. : ]

Entry forms, which contain full details,
can be obtained from the Radio Editor,
Evening Chronicle, Withy Grove, Man-
chester, and are réturnable not later than
September 15th.  Sets are required for
judging by September 22nd. Cash prizes
are offered amounting to £175,

co0oO0

WIRELESS AS' A CAREER.

Commending wireless as offering pro-
mising careers for young men, a writer in
the Handbook of the Hull Municipal
Technical College says :—

<It is only 35 years since Senatore
Marconi filed his application for the first
British wireless patent. On the screen,
in the * talkies,” in the work of shipping,
in world communication through the great
“ beam ’ stations, as well .as in factories
and workships which produce and sell the

A 24
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manifold broadcasting and receiving sets,
careers have been opened up for thousands
of able young men whose talents might
otherwise have run to waste but for this
invention.”

Special courses in. wireless communi-
cation have been arranged for the coming
season, which opens on September 8th.

0000
AUTUMN SHOW IN. BRUSSELS.

Belgium’s annual radio show is to be
held at the Parc du Cinquantenaire,
Brussels, from October 18th to 27th.

o0ocoCcO
STILL. THEY COME.

Newfoundland and Southern Rhodesia
are the latest countries fo deposit with
the American State Department their
ratifications of the International Radio-
telegraph  Convention, drawn up in
Washington in 1927 to regulate the inter-
national uses of radio.

co0O00
EINSTEIN AND THE EXPERIMENTER.

In his opening speech at the Berlin
Radio Exhibition, Professor Einstein
made some pungent remaypks concerning
public indifference to the advance of
science.

“ There are millions,”” he said, *‘ who
thoughtlessly use the wonders of science
and technology, without having grasped
them intellectually, any. more than a’cow
understands the botany of plants it chews.

** When you listen to wireless broad-
casting, do you wonder how mankind
came into possession of this marvel of
communication? The source of all
technical  achievements is  sublime
curiosity, and the playfulness of experi-
menting -in both the amateurish searcher
and the constructive, imaginative in-
ventor.”’ [

cooo
ADVANCING TIDE IN CANADA.

Ontario leads the other Provinces of
Canada in the matter of wireless receiv-
ing licences with a total on July lst of
211,775. Quebec is “second with 71,757,
British Columbia third with 35,995, and
Saskatchewan fourth with 32,906. There
are 9,528 sets licensed in Ottawa, 61,683
in Toronto, 43,064 in Montreal and
15,084 in . Winnipeg. ‘'L'he total for the
whole Dominion shows an increase during
the past twelve months of 107,58Y.

0060
400 KILOWATTS FROM KDKA.

Two giant valves, each. standing six
feet high and requiring ‘the passage of
fiva tons of cool water through their
water-jackets every hour, are the ‘‘ nerve
centres ' of the new KDKA which has
practically been completed by the West-
inghouse Company at SaXonburg, near
Pittsburgh, writes our Washington corre-
spondent. The valves are rated at 200
kilowatts each,

Instead of stepping up immediately to
the power of 400 kilowatts, the operators
of KDKA propose to go gradually to 50
kilowatts, the maximum power now
allowed by the Fed¥ral Radio Commis-
sion. And instead of making a sudden
transition to the new transmitter, they
have asked the Commission to authorise
the use of the old KDKA at East Pitts-
burgh simultaneously with the new for a
period of three weeks during. which the
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old transmitter's output will be decreased
gradually and the new one’s increased.

The old and new . stations will
operate in synchronisation with = one.
arother "during the transition period.
Thus the station’s listeners will not suffer
ths inconvenience of adjusting their re-
ceiving sets to the new volume expected
from the new station. - The Westing-
hcuse Company has ‘asked the Commis-
sion for authority to operate experiment-
ally after midnight during the autumin
ard winter with its maximum power of
400 kilowatts, the 'highest - power any
station in the world has ever undertaken
to use.

cooo.
UNCERTAINTY IN SPAIN.

Spanish’ broadcasting plans are *‘ in the
air ”’ once more. The late dictator, Primo
de Rivera, decrced that broadcasting
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distress call, but proved to be 70 miles
from the-actual position of the ship.

The position given was regarded as
doubtful by the ** Vandyck,”’ and full re-
liance was placed on the ability of the
direction finder to determine accurately
the bearing of the ‘' Kronprins Gustaf
Adolf ”’ from the ‘‘ Vandyck.”

After steaming more than half an hour
from .the time of receiving the distress
call, a further message was received from
the Swedish ship that assistance was no
lenger required, but this in turn was can-
celled by a further urgent request for
help. Once again the ** Vandyck ” turned.
to the rescue, and the direction finder was
constantly used to verify the bearing of
the Swedish ship. When eventually the
direction finder bearings brought her into
sight dead ahead the inaccuracy of the
position originally given was proved.

GERMANY’S RADIO FESTIVAL. .An_ air
fakeéen when .the show was in’ full Swing.
- restaurant floor and. lift. shalt.

should be-entrusted to a single ‘eptérprise
for a period of.twenty years, the selection
being nade after a competition in which

all broadcasting concerns would be invited

to take part. 2 ;

With-the disappearance of the.dictator’s
régime, however, other: coupsellors have
slepped in, with the result that the idea
of a competition has been abandoned.
According to a Madrid message, Spanish
listeners- now have no notion whether they
are 1o be blessed with a system of State
radio or private control.

Qooo0
! FIRE AT SEA.

The Marconi Direction Finder played. a
valuable part in accnrately indicating a
distressed ship’s position and rescuing the
crew when the Swedish motor vessel,
“ Kronprins Gustaf Adolf,’’ caught fire on
July 28th fifteen miles north-east of Barra
Do Rio Doce Lighthouse, on the Brazilian
coast. Her wireless distress calls brought
immediate reply from the Lamport and
Holt liner ‘‘ Vandyck,” which was 45
miles south of the position given in the -

® o

view oi the Berun Exhibition  grouads
Note. the tamous radio tower with its

RADIO- FOR THAMES POLICE.

The provision of ‘wireless on the Thames
pclice motor launches is an interesting
project now being considered at Scotland
Yard: The boats so fitted would carry
out patrol work in the same manner as the
wireless-equipped vans of the Flying
Squad on land. d

ocoo
TRANSMITTER POWER RATING.

As we go to press we learn from the
B.B.C. that at the request of the Inter-
national Broadcasting Union, the Corpora.
tion 1s adopting, in common with other
broadcasting organisations, a new power
rating as, from September 1.

The actual power of all B.B.C. stations
remains the same as before, though the
method of computing- the power rating 1s
changed to comply with the new inter-
national definition. i ;

In the past different broadcasting or-
ganisations have used different methods.

The new system of computing the power
of a broadcasting station. takes account
of modulation, which the method formerly
used in this country did not.
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A Self=contained Transportable with Moving=coil Loud Speaker.

ESIGNED for operation from A.C. mains this
D receiver incorporates a self-contained frame

aerial and is housed in a hand-polished mahogany
cabinet standing on a ball-bearing turntable. It may
therefore be classed as a *“ Table Model Transportable,’’
and should recommend itself to those who may wish to
enjoy the broadcast programme in different rooms from
time to time. An usually interesting feature of the speci-
fication is the provision of a moving-coil loud -speaker,
an item which at once invests the receiver with an air
of distinction.

The name ““Selector”” has been for some time asso-
ciated with portable receivers, and the experience gained
in this field is reflected in the circuit design and layout
of the model under review. For instance, the coupling
employed in the single screen-grid H.F. stage is in prin-
ciple the same as in Selector portables. It is in essence
tuned anode coupling, but includes several refinements
worthy of favourable comment. The tuning condenser,
instead of being connected directly across the anode coils,
is joined between anode and earth, a fixed series con-
denser of comparatively large capacity being inserted as
a safety measure in the event of the vanes of the variable
condenser short-circuiting. With this arrangement ‘not
only is the condenser spindle at a fixed H.F. potential,
but is also at earth potential in relation to the H.T.
supply and can be bolted
direct to the screening box.

The anode coils for
medium and long waves
and also a coil for reaction
are connected in series, the

out. by the wave-range
switch. The medium-wave
coil is in two single-layer
sections connected astatic-
ally, and the reaction coil
which serves for both long
and short waves is capacity
fed from the anode of the

reaction condenser is of the three-element differential
type, and maintains a constant by-pass capacity in- the
detector anode circuit.

The aerial circuit is straightforward, the frame being
wound in two sections, one of which is short-circuited
for reception on medium waves. Terminal sockets are
provided for an external aerial and earth, the aerial
being connected to a tapping point on the medium-wave

section of the frame.

The Mains Equipment.

Indirectly heated valves are used in the H.F. stage
(8-4.V), detector and first L.F. stages (164.V); but the
power valve, a P. 625, is directly heated with raw A.C.
Transformer coupling is employed for both L.F. stages,
the two transformers being assembled in a separate
screening box. The rectifier for H.T. supply is a
Philips Type 1560 full-wave valve, and for convenience
in servicing is mounted together with the. components
of the receiving circuit in the top half of the cabinet.
The general layout of the receiver compartment is shown
in one of the photographs, and it will be seen that the
components include a mains fuse-holder and a ‘‘hum
adjuster.”” The latter takes the form of a filament
potentiometer by means of which the negative H.T.
lead is returned to the electrical mid-point of the filament
circuit. The setting of this
potentiometer may vary on
different supply mains, and
adjustment 1s carried out
with a small screwdriver.

The bottom half of the
cabinet contains the moving-
coil loud speaker, mains
transformer, grid bias, and
decoupling . resistances and
smoothing equipment. The
loud speaker is a Magnavox
unit complete with metal-
oxide rectifier for supplying
D.C. to the field winding

leaky - grid detector. The The control panel showing frame aerial and anode tuning diats, and output transformer
| e

A 26



SEPTEMBER 3rd, 1930.

Sclectors All-Electric 55.—

for coupling to the P.625° output valve. A.T.C.C.
electrolytic condenser is an additional component which
ensures a smooth supply to the field winding. Removal
of the output valve served to show that no trace of hum
could be attributed to inadequate smoothing of the
magnetising current.

In the bottom right-hand corner at the back of the
cabinet is a panel which carries pins for the socket on
the mains leads and jacks for a gramophone pick-up
and an external loud speaker. The pick-up leads are
screened by a braided covering, and the pick-up is
connected across the primary of the first L.F. trans-
former, and an external

Wireless
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pied by the National transmitter under similar con-
ditions being 7 and 1o degrees respectively. In this
locality fourteen foreign stations were received after
dark at good loud speaker strength without interfer-

"ence from the local stations or 5GB: A further test

at 5 miles fromr Brookmans Park showed that eleven
foreign stations were still available without interfer-
ence, the three stations lost being located in wave-
length either between the two London transmitters or
below 261 metres. Nevertheless, even at this close
range, the twin Regional transmitters could be received
without mutual interference without calling vpon the
directional  properties of the frame.

volume control is required.
A choke filter circuit is pro-
vided for the external loud
speaker in addition to the
transformer incorporated in
the moving-coil unit: The
two loud speakers operate
simultaneously.

In testing the receiver in
the London district no need
was felt for the addition of
an external aerial, as en-
tirely satisfactory rtesults
were obtained with the self-
contained frame aerial.
The weight distribution of
components has been care- ..
fully thought out, and the 8

ADJUSTER

set revolves freely on the
ball-bearing turntable, so
that full use can be made ;
of the directional properties of the frame aerial.

The long-wave performance is excellent, and eight
stations, in addition to 5XX,. were received at full loud
speaker strength. With the frame set at maximum,
Konigswusterhausen is almost equal, in - strength to
sXX, bat it is necessary to sacrifice some volume by

rotating the frame to minimum on 5XX if the German

station is to be received clear of background. The
same applies to Moscow on 1,481 metres.

The selectivity on medium waves is quite adequate
for present-day conditions .in the ether. In West
Central London the Regional Station spreads only
4 degrees with the frame at minimum, and IT degrees

at maximum, on a Ioo-degree dial, the bands occu-

The general layout of the receiver compartment.

The hum adjuster takes the form
of a filament potentiometer.

The quality of reproduction from the Magnavox
unit is above criticism and gives an impression of un-
forced naturalness without any bass resonance. A
50-cycle hum, which is not entirely eliminated by
manipulation of the hum adjuster, is noticeable in
intervals in the transmission, but is not sufficiently
serious to make its presence felt during periods of
modulation. The controls are easy to use, and critical
adjustment of reaction is unnecessary even when re-
ceiving distant stations.

The makers are Messrs. Selectors; Ltd., 1, Dover
Street, London, W.I, and the price in the standard
mahogany finish is 55 guineas. The set is also avail-
able to special order in oak, walnut, and other finishes.

SAFEGUARDING VALVE FILAMENTS.

WHEN using a filament transformer designed to
give an output of several amperes in conjunction
with a small two-valve receiver which will, of course,
only impose a light load upon it, there will be a slight
voltage rise even in the case of a good transformer.
This may not be sufficient to burn ‘out valves, but it
will in most cases greatly curtail their useful life. Tt
is desirable, therefore, in such cases to use. a resist-
ance in series with one of the output terminals. Ohm’s

A 27 ey

Law must be-pressed into service in order to enable us
to calculate the correct value, but a very convenient
instrument to use is a small two-ohm baseboard resist-
ance of the semi-variable type. A maximum value of
two ohms is sufficient for all ordinary cases. These
devices, which can be obtained from several manufac-
turers, will usually-carry between 2 and 3 amperes
without overheating. It is assumed that a variable
potentiometer is used across the transformer winding.
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By
S. 0. PEARSON.
B.Sc.,, AM.1.EE.

The Principles of

electrically positive with respect to the cathode
) (or filament) it naturally attracts to itself some
of the electrons leaving the cathode. The emitted elec-
trons are drawn away from the cathode by the positively
charged anode or plate, but a certain proportion of them
will be intercepted by the grid if the latter is made posi-
tive, this proportion depending not only on the poten-
tial of the grid, but also on the positive anode voltage.
Increasing the anode voltage causes the emitted electrons
to travel with greater velocity, with the result that a
greater proportion of them will be shot through the
meshes of the grid and -

§§' Xi Y HEN the grid of a three-electrode valve is made
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G.rid Rectification.

types as regards the critical voltage at which grid current
commences. In each case the anode potential was main-
tained constant at about 100 volts.

As the grid voltage is changed from a high negative
value towards a more positive value, grid current com-
mences at — 1. volt for the A.C. valve, and at zero volt-
age for the filament valve. It should alse be noted that
the grid-current curve for the A.C. valve has a much
sharper bend, and that the current increases much more
rapidly than for the filament valve. This means that
the valve with the indirectly heated cathode has a much
lower differential resistance from grid to cathode than
the other. The efficiency

reach the anode in spite of

of a valve as a rectifier

of a microammeter con-

fying valve or delivered

nected in the grid circuit.

to some other piece of ap-

the positive potential of = [ depends on both the
the grid, so that a smaller & sharpness of the bend and
number of electrons will be ]f‘ the stcepness of the grid-
trapped. @ E current curve. ,
Those electrons which & ol ’,‘5 Nt As the effect of rectifi-
are intercepted by the grid 2 [ 3 | cation has to be transferred
pass round the external cir- o |3 | A to the anode circuit of the
cuit back to the cathode, 2 IEI / valve in order that the
and- this ‘“‘stream’ of 3 z Tt low-frequency - component
moving electrons consti- . 40 Z < variations of a modulated
stutes a grid current which g l A wave shall be either passed
can be measured by means g | /‘ﬁ on to a succeeding ampli-
o)
[+
o

paratus such as a pair of
telephones, special arrange-

It can be taken as a general | /
rule that for most filament
valves no grid current will /

flow when the potential of

ments have to be made in
/] the grid circuit for effect-

the grid is negative with re-

g ing this transference from

spect to the negative end = )
of the filament, however
small this negative poten-

GRID VOLTAGE

grid circuit to anode cir-
cuit. If a modulated al-

1 2

tial might be. On the other
hand, with most valves of
the indirectly heated cath- ]
ode or A.C. type, grid current commences to flow when
the grid is still one volt or so negative with respect to
the eathode, and increases as the voltage is-changed in
the  positive direction. -,

Grid-current Curves:

The grid-voltage/grid-current curves are given in
Fig. 1 for two general purpose valves of the HL class,
one having an indirectly heated cathode, and the other
an ordinary filament. Although the constants of the
two valves are not quite the same, the grid-current
curves show clearly the main difference between the two

[ Tl

Fig. 1.—Grid-current curves for two representative general-
purpose valves of the filament and A.C. type respectively.

ternating voltage were to
be applied in the ordinary
way between- the grid and
cathode, no rectification
would occur, even though grid current passes during the
positive half waves and not during the negative halves.
The grid current is made to charge a condenser of low
capacity, connected in the grid circuit, to an extent
depending on the amplitude of the high-frequency volt-
age set up across the preceding tuned. circuit.

The usual arrangement for grid detection is shown
in Fig. 2, where there is a tuned grid. circuit, and C,
is a condenser whose capacity depends on the type of
valve in use and, to some extent, on the wavelength.
The voltage variations are thus applied to the grid
“through ” ‘the grid condenser C,. The anode circuit
A 28
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Wireless Theory Simplified.—
is shown without any connected external impedance for
explanatory reasons.

The mechanism of grid rectification is not so straight-
forward as that of anode bend detection, but the principle
can be fairly simply explained in terms of one or two
elementary experiments which can be carried out quite
easily in practice. Suppose that a valve is connected
up in the manner shown by Fig. 3, where the grid con-

-

Fig. 2.—Normal grid circuit arrangements for grid rectification.

denser C, has a large capacity of 1 microfarad or more.
By means of a two-way switch S, the potential of the
left-hand plate of C, can be made either negative or
positive with respect to the cathode according to whether
contact is made at X or Y respectively, through the
medium of the batteries E, and E, shown. For conve-
nience let E, be —1 volt, and let E, be +1 volt. A
second switch S, enables a high-resistance R to be con-
nected directly across the grid condenser.

"Suppose in the first place the switch S, is open, and
that S, is over on contact X ; and suppose further that
the condenser is uncharged, so that its plates are at the
same potential. Then the grid of the valve will be 1 volt
negative with respect to the cathode, and a definite anode
current will be indicated by the milliammeter mA. No
grid current will flow.

Now imagine that the contact arm of S, is suddenly
changed over from X to Y, with the result that the left-
hand plate of C, becomes I volt positive. Since the
condenser is as yet uncharged both sets of plates will
still be at equal potential, and therefore it follows that
the right-hand plate of the condenser and the grid of
the valve will also become 1 volt positive with respect to
the cathode, and the milliammeter will show a sudden
increase of anode current. But grid current will imme-
diately begin to flow from the grid to the cathode inside
the valve, and so the right-hand plate of the condenser
will rapidly lose its positive potential, the anode current
falling back towards its original value. The fact that
one plate of the .condenser is falling in potential whilst
the other remains at constant potential means that the
condenser is acquiring a charge, the grid current being
the charging current. ;

After an interval depending on the capacity of the
sondenser the voltage on the grid side will have fallen
to the voltage at which grid current just eeases, and no
further change will take place. Suppose- that it falls
back to — 1 volt, as would be the case with the valve to
which the left-hand curve of Fig. 1 corresponds; then
the potential difference between the plates of the con-
denser will have become 2 volts, and the plate current
will have its original value.
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If now the switch S, is suddenly changed back from
Y to X, so that the left-hand side ‘of the condenser has
its voltage brought back from +1 to —1 volt, a change
of 2 volts, then simultaneously the grid side of the con-
denser will also have its potential dropped by 2 volts,
that is, from — 1 to — 3 volts with respect to the cathode.
But with this negative grid voltage no grid current will
flow, and therefore the condenser will retain its charge,
and theoretically the grid potential will remain at —3
volts indefinitely, the charge being permanently trapped
in the condenser.

The Function of the Grid Leak.

By closing the switch S, a high resistance of R is con-
nected z:ross the grid condenser, and this-provides a
path along which the charge in the condenser can leak
away. The resistance R is for this reason called a grid
leak resistance. With S, closed, the grid will take up a
steady potential at which the current through the grid
leak is just balanced by the current from grid to cathode
inside the valve for either position of the switch S,. 1If
the grid-leak resistance is very large the steady grid
voltage will ke slightly to the positive side of the value
at which grid current commences. The time constant
of a condenser shunted by a resistance is proportional
to both the capacity and the resistance, and therefore the
higher the capacity of the grid condenser and the greater
the grid-leak resistance, the longer will the grid potential
take to settle down to a steady value after a disturbance.

If the switch arm S, were to be oscillated rapidly
backwards and forwards between the contacts X and Y,

‘the left-hand plate of the grid condenser would have

applied to it an alternating voltage of square-topped
wave shape, the maximum value in each direction being

Fig. 3 —Special circuit for illustrating experimentally the
principle of grid rectification.

As regards the left-hand side, ‘the cycle of
changes detailed above is now being repeated in rapid
succession ; but on.the grid side the conditions are not
quite the same because sufficient time does not elapse
between each change to allow the grid to reach a steady
potential. During each positive impulse of voltage the
condenser is charged to the full extent, but during each
negative impulse only a very small fraction of the charge
has time to leak away through the gridleak resistance. The
result is that the condenser remains charged so long as the
impulses persist and the grid itself acquires a mean poten-
tial very nearly proportional to the amplitude of the
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Wireless Theory Simplified. —
pulsations applied to the left-hand side of the grid con-
denser ; and therefore the anode current will also take
up a mean value depending on the.amplitude of the
pulsations. '

Reverting now to the more practical circuit of Fig. z,
in which a. high-frequency voltage is developed across
the tuning condenser C, it will be realised that the same
principles illustrated by Fig. 3 are involved; the fact
that under actual conditions we are dealing with sine-
shaped waves doés-not up-

Wireless
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time lag. This time lag has been shown to be essential
to obtain rectification, and, therefore, for efficient recti-
fication the time constant must be long compared with
the time of one cycle of the high-frequency wave. But,
on the other hand, a long time constant tends to smooth
out or attenuate the highest note frequencies of the
modulation, and so a compromise must be struck which
gives moderately efficient rectification, and yet does not

cause undue high-note loss.
If a charged condenser is shunted by a resistance,
the former immediately be-

set the argument.  The
main idea in grid rectifi-
cation is that as soon as

gins to discharge through

rise above a.certain criti- ()
cal value grid current at
once flows and prevents
to any appreciable extent
further rise, the grid con- ‘ ﬂ

the grid voltage tends to ﬂ%

denser being charged in-
stead. The grid leak is
then provided to allow the
grid potential to return to
its normal value when the

the resistance, and the

TONED. GIRCUNT voltage between the plates

of the condenser.begins to

ﬂf\ﬂﬂﬂﬂ" nﬂﬂnnnnﬂﬂ ﬂ fall. The discharge cur-
UU”UUUL UUUUUUUUUM U ] * e T rent is, therefore, greatest
at the start, and gradually

VOLTAGE tails off to zero -after,

! QRCCRID theoretically, an infinitely

q‘/ long time. Now, the time

AN constant of the combina-

Nrercy e tion is defined as the time

ROFENTIAL in seconds in which the

condenser would be com-

oscillation ceases or to
take up a mean value de-
pending on the amplitude
of the oscillation if it con-
tinues.

When the applied oscillation has a varying amplitude,
as in Fig. 4 (a), the grid current has the effect of bring-
ing all the positive peak values of the oscillation to
practically the same level without reducing to any appre-
ciable extent the actval ‘‘voltage swing’ or double
amplitude of the voltage oscillation. The actual voltage
of the grid, therefore, varies somewhat, as shown by. (b)
in Fig. 4, so that the mean value of the grid potential
taken cycle by cycle of the high-frequency variation
foliows the contour of the low-frequency modulation,
and this effect is transferred by the usual action of the
valve to the anode circuit, because the change of anode
current is proportional to the change of grid potential.

Time Constant of the Grid Condenser and Leak.

For faithful reproduction it is recessary that the
““mean’’ value of the grid volfage shall follow the low-
frequency variations exactly. This ideal condition, how-
ever, cannot be fully attained in practice because the
combination of grid condenser and grid leak possess a

Kempes Engineer’s Year Book for 1930. S it ot

37th annual issue, revised under the direc-

Fig. 4.—Diagram showing the principle of grid rectification

under theoretically perfect conditions. In practice the positive

peaks of the grid-voltage curve do not fall on a perfectly
straight line as shown.

pletely discharged i the
initial maximum rate of
discharge were maintained.

The time constant in
seconds is equal to the pro-
duct of capacity in farads, and the resistance in ohms.
Thus, in the grid circuit in Fig. 2, the product C,R
must be long compared with the tithe of one high-fre-
quency period and yet short compared with one period
of the highest note frequency. The grid leak resistance
must be large compared with the differential resistance
between the grid and cathode of the valve when the
grid is positive, and is therefore determined chiefly by
the type of the valve.

For a general-purpose valve of the A.C. type (power
grid detection) a grid leak of about o0.15 megohm
and & grid condenser of 0.000I mfd. capacity have been
found suitable for medium wavelengths. The time con-
stant of this combination is 15% 10—* second, whilst the
period of a 300-metre wave is 10—° second, and that
of a 5,000-cycle note is 200 x 10—* second. In this in-
stance the time constant is fifteen times as long as the
high-frequency period and o.075 of the s5,000-cycle
period.

(To be concluded.)

The Selenium Cell, its Properties and

tion of the Editor of The Engineer.
This standard source of reference for
Civil,  Mechanical, Electrical, Marine,
Mining, and other Engineers, which was
first compiled in 1894 by H. R. Kempe
and W. Hanneford Smith, has been
thoroughly revised and brought up to date
in its present issue. A ‘new section is
devoted to wireless matters, including
a short glossary of Technical Terms, Use-

BOOKS RECEIVED.

ful Formulz, Copper Wire Tables, Wave-
length-Frequency and L.C. Tables, Charts
of Resistance and Capacity, and of React-
ance of Condensers at Radio and Audio-
Frequencies.

Pp. 3040+xii+xlv. Published by
Morgan Bros., Ltd., London, and Crosby,
Lockwood and Son, London, price 31s. 6d.

'*A\,‘J’

Applications, by G. P. Barnard, with a
foreword by J. W. T. Walsh, comprising
Part I, The History and Chemical Pro-
perties of Selenium and the Construction
of* Selenium Cells ; Part II, The Practical
Application in Photometric Measurement,
Photophony, Telephotography, Television,
and numerous other purposes. Pp. 331,
with frontispiece and 258 diagrams and
illustrations. Published by Constable and
Co., Ltd., London, price 35s. net.
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Two Mechanically Sound Insulators with Good Dielectric Properties.
By W. H. F. GRIFFITHS, F.InstP., A.M.LEE.

EFORE the introduction of Mycalex one had to use
either Vitreosil or Pyrex for insulation if great geo-
metrical permanence of structure was essential in

a piece of low-loss wireless apparatus, notably in low-loss
air dielectric condensers. Both of these insulators are
hard and are, of course, unaffected by heat, since one is
a fused silica and the other a glass. Vitreosil has a much
lower dielectric loss than Pyrex, but where any degree
of strength is required the

in the manufacture of envelopes for high-power trans-
mitting valves, a use for which it is pre-eminently suited
as it is not only capable of withstanding the high tem-
peratures attained, but it can be raised to a much higher
temperature than glass during the evacuation of the

valve, thus facilitating the removal of residual gas.
It was stated: above that Vitreosil, when used as the
electrical and mechanical separator of the two plate
systems of an air con-

latter material has to be denser, contributes scarcely
employed despite its higher = anything to its losses. This
power loss, this being yet = | T2 is due to the fact that 1t.‘1s
an(itht‘erlcase.of th::hstronger = (CWORST PELECTRICET) inorethfree fror?h chel:(lectuc
materla eln € morc (== L oss than any other known
imperfect electgricall Lo SEFIRIERG I T g material, as }i]s indicated on
DE > Y- (EBONITE BADLY LOADED w K > :
Vitreosil is purg fused C CANIGED FIBRE > the chart of Fig. 1. Itisso
vartz or silica and, as its °z2Q much better, in fact, that
ga:?rie suggels’?s, nis nolni [AMERICAN WRITEW/OCUD) iﬁ it is often lrused faocr stan-
crystalline czlr vitreous. It . o= L EATE INRRAGE e ‘é‘g dglgrlcis of capaclity of ne.gl'i;
is prepared in various 5 = F gible power loss agains
grades, transparent, trans- § = (RERAVOT(LOADED EBONITE) ~ —2 which less perfect materials
lucent, and opaque, the . (and condensers in which
differences being due to the @ (CEEQNITE BEST PURE 3 —1 they are employed) may be
shape and dimensions of S [~ EREONTNGS compared. The value of
bubbles in the material. « (M.CALEX@EST) J 2 power-loss factor given in
The transparent quality g oo = i i the chart must be regarded
contains practically no im- 2 = p E z as approximate only, in
purity, or bubbles, and is = o @ order to fix the position of
therefore the most suitable Mt the material relative to the
aterial electrically. s3 ther insulators.
mIti 1(flhief usle;1 as zn insu- B & X lf‘f ;nfyailzecl);gth of 300
lator in radio work is for (_MICA(CLEAR _RUEY; ] 5 metres the equivalent
the insulation of air con- 0:001 f=—— series. resistance of the
densers, both variable and =4 e 250 ppF. air condenser of
fixed, of the highest quality — = STICA-GUANTZ _ Je=b~ Fig. 2 would be decreased
for precision measure- from 0.2 chm' to 0.004
ments. When used for this ohm if the ebonite insu-
purpose it ensures the rela- lators AA were replaced

tive geometrical perman-
ence of the two plate sys-
tems, and it contributes
scarcely anything to the losses of. the condenser,
but, being very easily fractured, extreme care has to be
exercised, both in the construction of such condensers
and in their transportation.

When viewing Vitreosil as-an insulator one i$ rather
apt to forget that one of its chief uses in radio work is

=3 ok
A 3T - [ N

Fig. 1.—Chart of insulating materials showing relative
power-loss factors.

by similar pieces of care-
fully treated Vitreosil. This
resistance is such a low
value that other hitherto negligible sources of loss, such
as, for example, the conductor resistance of the plates
themselves, can no longer be neglected, and so the resist-

! Assuming that 10 uuF of the capacity is due to the field actually
passing through the ebonite insulators.
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Insulators Tested—Vitreosil and Pyrex.—
ance of the fused silica insulated condenser may not be
quite reduced to this value. Such air condensers, how-
ever, have actually been constructed with an effective
resistance of the order o.01 ohm at this wavelength.
Vitreosil, then, is the nearly perfect insulator, but,
unfortunately, as is usually the case with good insu-
lators, it has great disadvantages. It fractures easily if
pressure is applied unevenly to-its surfaces ‘when being
clamped between metal parts, thus making ‘it essential

to have parallel and plane clamping surfaces which can

be ensured only by the expensive operation of grinding
and polishing.

Pyrex is much stronger and much less likely to frac-
ture than Vitreosil. It is described by the manufacturers
as a low-expansion borosilicate glass, and is, of course,
unaffected by heat, has low thermal expansion, and is
hard. From a mechanical point of view, therefore, it is

-k ]
Fig. 2.—Standard air-dielectric. condenser used throughouf
the series ‘of tests.

SEPTEMBER 3rd, 1930.

better suited than Vitreosil for the separation of the two
plate systems of an air condenser. Moreover, although
its dielectric loss is much greater than that of Vitreosil,

‘Specimens of Pyrex insulators used for supporting conductors
carrying ‘H.F. currents.®

1t is a sufficiently low-loss- material for use in all but
special cases, its power-loss factor being much the same
order as that of good ebonite, as will be seen upon refer-
ence to the chart of Fig. 1.

Pyrex is homogeneous and of a continuous uniform

structure; and so does not depend for its insulating pro-

perties upon surface glaze, as is the case with some
materials such as, for example, porcelain. Like Vitreosil,
Pyrex has to be ground if used in the construction of
scientific instruments, but it is admirably suited for
moulded aerial insulators, for it does not absorb water
and is sufficiently strong and:light for use even on high-
power transmitting aerials.

EKCO L.T. ELIMINATOR FOR
A.C. MAINS.

This unit has been designed to replace
the L.T. battery, and will supply 2-, 4-,
or 6-volt valves with rectified and
smoothed current when connected to an
alternating supply. The maximum ecur-
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LABORATORY
TESTS.

A volimefer - is fitted' as a ‘means of
checking - the adjustment,” but we"found
that on the model examined -this read
slightly low.. Where a high-grade -in-
strument is available it would. be worth
while to-use this as a final check.

A further test on a 1.V-1 set, with

s e ¥ 14

rent that may be taken from the unit
is'1 anip., and the minimum is given as
0.2 amp. with 6-volt valves, or 0.3 amp.
when the 2-volt type are used, From
measurements made with the model sub-

New Apparatus
Reviewed.

pentode output; showed. that the smooth-
ing of the L:T. is adequate for all
practical needs. A Westinghonse metal
rectifier <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>