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“The Set that made a village famous”’

AVE you realised the possibilities of

this famous set? Can you imagine

the joy resulting from the possession
of such a magnificent receiver ?

Many hundreds have built it and are now
enjoymg not only pure reception, but are
receiving stations with magical ease.

The unbounded possibilities of the * Elstree
Six ” in the number of stations that can be
logged have fascinated all.

Their experience 1s within your reach.

The June and July numbers of MODERN
WIRELESS g.ve you full details of construc-

tion and operation. It is simple to build
and easy to handle. Itis in fact the receiver
of the year.

Build it now : then join the * Elstree Six”

Club.

Obtainable from all News-
Pl 1 1 i (0) agents, Booksellers,
One Shl lng ) Bookstalls, or direct from
the Publishers.
Subscription Rates 15,- per
MONTHLY annum (13/6 per annum
r p 2 AN Canada & Newfoundland).
= 2 O Lesser periods pro rata.

., BUSH HOUSE, STRAND, LONDON, W.C.2
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AL,

On Guard!

There is no leakage with a ** Lotus”
Buoyancy Valve Holder on guard,

Immediate and lasting connection
made when valve pins enter valve
sockets. The leg socket expands and
automatically locks.

Absorbs shock, protects
the. valves and eliminates
all microphonic noises.

BUOYANCY

ﬂ '._“ 2\6 .
VALVE HOLDER _  **-
V

2N - mrcopHOnE

Made from best bakelite
moulding with springs of
nickel silver and phosphor
bronze valve sockets.

Garnett, Whiteley & Co., Ltd.,
Lotus Works, Broadgreen Rd., Liverpool.

Makers of the famous ** Lotus”
Vernter Coil Holder,

Send for

The new Igranic Radio Accessories Catalogue

Your Copy

is now ready. It contains particulars of many
NEW AND INTERESTING COMPONENTS and
SUBSTANTIAL PRICE REDUCTIONS, made
possible by improved manufacturing meéthods.

Even if you are in no immediate need of compo-
nents you will find the new Igranic Catalogue of
considerable interest and very useful for reference.

Send for your copy (No. S22) immediately.

IGRANIC -ELECTRIC CO., LTD,,

149, QUEEN VICTORIA STREET, LONDON.
Works : BEDFORD.

AAAAMMALAALMMALLALLALA

‘ Without :
: Terminals
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LDON

(Pronounced SIL-DON}

0005 SQUARE LAW
Dual Condensers

as specified by the designers of the *Elstree Six "',

Their unvarying smoothness and ease of ac-
tion is due to the accurately grounded Rotor.

Price : 27/6 each. Set of four, £5 10s.

. 3 “ 13
cend for full particu- : i sleJlA!]l!(}):N mc‘:nden“"

18- gk D000 Mids.
TEMPRYTES: 3.
¢ (Regd. Trade Mark), : | -
: the perfect control for :

:all Valve Filaments. : “Complete “with 4in. Knob Dml

:Manufactured © in: S. L. F.

i values tosuitall valves : 0005 Mifds

: from .3 to .55 ohms. : gggg 2

:2/6 each. Holder : |

| Mounting  for | Tem | &im Knob Dia 3o copalsd i

i prytes 1/6 each.. Cyldon Condensers from your

d . dealer or post free from makers.

SYDNEY S. BIRD & SONS,
“Cyldon Works,” Samesﬁeld‘hd. Entield Town, Middlesex.
Telephone; ENFIELD 672,

WHY SCRAP YOUR H.T. BATTERY AT
THE END OF ITS LIFE? WHY NOT
USE AN H.T. ACCUMULATOR THAT
CAN BE RECHARGED? WHY NOT

THE “ DUROS” MONOBLOCK

HT. ACCUMULATOR AT SEVEN
PENCE FARTHING A VOLT?

Adwt., AF.A. AccumutaTors, Lp., 94, Diana Place, N.W.!
II!.II!IMEEE.!!.
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keeping filament in

permanent  alignment.
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Filament twe complete loops.

Anode (with- twa Supforis)_ cul
ment and’ grid.

away to show fila
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you pay for,

For 4-volt accumulator or

3dry celld

‘THE P.M.3. (General Purpose)
0'1amp. 16/6
THEP.M.4(Power) 0't amp, 22/6
{For 6-volt accumulator or * *
4 dry cells

THE P.M.5 (General Purpose)} ,
b 0'1 amp. 22/6

THE P.M.6 (Power) 0'1 amp, 22/6
‘For 2-volt accumulator

THEPM1HF, o01amp. 15/6
THEPM.1LF. 01 amp. 15/6
THEP.M.2(Power)0'15amp. 18/6
Thesepricesdgnot applyinlrish FreeStats

Jt7is the filament that
counts and this - is. what

at this

Juty 31, 1926,

P.M. Filament and you

will understand why P.M. Valves
are the best value on the market.

J THESE

seven™ P.M." advantages = reduce “ your - maintenance
costs and give you better results~'

1

3

1 00 i

CREATER EMISSION SERVICE.  P.M. Filaments have up to s} times
greater emission surface than ordinary filaments ensuring a much wider range of
power for economical operation ; in fact, these new filaments are so conservatively
rated that they give ample results at lower voltages than marked and will stand
up to a reasonable ovgrload.

LONGER VALVE LIFE. The special alloy of rate metals that forms the heavy
covering of P.M. Filaments is prepared by a patented process that secures a
copious flow of electrons and the operating temperature js so low that this precious
alloy cannot be discharged, a definitesproof of long useful life.

"UNBREAKABLE FILAMENT. P.M. Filaments are longer than ordinaty
filaments, and retain their ductility even after 1,000 hours life, so that it is possible
to tie them in a knot. At no time does the low operating temperature cause sag,
and these filaments are specially set round the five strong resitfent hooks so that
they are free from tension and cannot be broken except by the very roughest
“handling. i

NO VISIBLE GLOW. ~ The extreme economy in heat of P.M. Filaments can
be judged by the fact that no sign of glow can be discerned during operation.

- REDUCED CURRENT CONSUMPTION. - P.M. Filaments only require

Ipne-temh ampere filament current, giving up to seven times the life of each
gccumulator charge, a reduction to one-seventh in your cost of accumulator
Amaintenance.

‘NO MICROPHONIC NOISES.™ The unique method -of mounting the
filament within.the field of the grid and anode, so that the filament lies without
tension or sag in its correct position, and alf the electrons are utilised and controlled,
completely eliminates all microphonic noises, leaving an effective background of
silence to emphasise faithful reception.

‘MAJESTIC VOLUME. - Every P.M. Valve is a master valve in its own class,
designed to give you

Perfect”Radio r Reception

ASK YOUR ‘DEALER FOR THE VALVES

WITH.THE P.M., FILAMENT

lard

THE +MASTER *VALVE

ADVT:, THE-MULLARD WIRELESS SERVICE CO:, LTD., NIGHTINGALE LANE, BALHAM; LONDON, S,W.12;
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THIS WEEK’S NOTES AND» NEWS

Enterprise

AGOOD example of Australian
enterprise is that of the ‘“ Wire-
less reporter,”” Mr. H. Marks, who,
by the way, is now in London. Mr.
Marks is to the Sydney broadcasting
station what the sports reporter is to
a daily newspaper. He carries his
radio equipment with him (a portable
transmitter), and sends through his
descriptions of any notable events to
the Sydney station, where
they are ‘put straight on
the air.”’ Mr. Marks is also
sports manager to the
Sydney Grammar School.

Standard English

HE decision of the
B.B.C. (not yet the
British  Broadcasting Cor-
poration!) to set up a stam-
dardised pronunciation for
its announcers is one of great
importance. It has appointed
a committee to decide upon
uniform = pronunciation- of
¢¢ doubtful 7’ words, on which
figure such prominent per-
sonages as the Poet Laureate,
Mr. George Bernard Shaw,
and Sir Johnston~ Forbes-
Robertson. I am wondering
whether the B.B.C. will have
the ultimate effect of abolish-
ing all dialects, and keeping
the whole of Great Britain to ¢ per-
fect Bnglish,” which is, of course, at
present spoken by no one.

Beginning at Home

WONDER how many of my readers
realise the great amount of truth
in Captain Eckersley’s recent remark
that ‘ the severest critics of the
B.B.C. are within the walls of 2, Savoy
Hill ”? « Those who criticise the pro-
grammes from outside may not always
realise this!

“To Encourage the Others !”

WHO shall say that Glasgow is not

a knowing city? One man was
recently fined £5 there for working a

wireless set without a licence, and it
came to light that as a result of a pre-
vious prosecution 200 persons had
taken out licences” within two days!

Rail Tests
M6RE tests in the direction and
operation of goods trains by
radio have just been very successfully
carried out in the U.S.A. In one
series the engine and the guard’s van
were both equipped ‘with 115-metre

dian Government stations. As. the
result of this, a brodadcast ¢ SOS’!
was sent nightly from the Soringfield,
Mass., station, and was newrd by
another party of trappers, who were
able to save the marooned ones just.in

time.. .
An Old Friend

HEN the station at The Hague

starts up again, I understand

that the call-sign and wavelength will

be those used when the station

closed down in 1924, i.e.,
PCGG and 1,150 metres.

Doubtful

WELL-KNOWN wireless

expert has expressed the
opinion that the huge Rugby
station will be obsolete in two
years’ time, on the grounds
that short-wave low-power
wireless will supersede the
long-wave stations. I very
much doubt, however, whether
the shorter wavelengths will
be found reliable enough for a
useful regular service to be
maintained. Any amateur
transmitter will tell you of the
whims of the short waves in

An interesting article appears elsewhere in this
issue dealing with the Empire’s Wireless system.
This view shows the main valve panels at Rugby.

telephony transmitters, and communi-
cation was kept up for five hours,
through rainstorms, thunderstorms,
under bridges, power lines and every
conceivable obstacle. I wunderstand
that the next series of tests will be
carried out between two moving goods
trains.

. Wireless to the Rescue Again

NE short wireless message recently
saved the lives of a party of
starving men, marooned at Fox Chan-
nel, north of Hudson Bay. One mém-
ber of the party had managed to reach
the trading post at Southampton
Island, whence a message was sent
southward, which reached the Cana-

different kinds of weather,
Those ** depressions over Ice-
land ’ generally result in de-
pressions of another kind over
Great Britain.

‘A Dangerous Occupation

THE need for caution in handling
even the carefully laid out
broadcast apparatus of to-day was
shown a week or so ago, when Mr.
Lester Wolfe, the announcer at the
Beach Hotel, Chicago, station, was
killed through omitting to switch ,off
the power before replacing a fuse.

The Sooner the Better
HEAR that broadcast listeners may
expect much more music and many,

fewer talks this next winter. Edueca-
tional talks will in particular be

(Continued on next page.)
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AND NEWS

(Continued)

THIS WEEK’S NOTES

shortened and reduced in number.
But why not start it now, while we
have some fine weather?

The German Exhibition

HE German Wireless Exhibition,
1 held in Berlin, takes place this
year at the same time as our own
* show,” and it is expected that it
will be possible to throw open the more
important radio factories in Germany
for inspection by British visitors.

Reports Wanted !

ON October 1 there is to be a world-
wide determination of longitude

by means of radio signals. Listeners
who find that the longitude

of Greenwich has changed .
are asked to report imme-
diately to this office !

A Bach Celebrz_ition

A N  anniversary Bach
programme will be
iven from 2LO to-morrow
July '28), and will include

solos by Mr. Horace Stevens

and numbers by the wireless
orchestra and chorus.

Don'’t !

I DO not advise my readers

to fellow up a suggestion
whieh, curiously enough,
_reached me from two separate
sources last week. 'It is as
follows: * When you take
out your portable set, don’t
carry about weighty high-
tension batteries, but camp
eut by the nearest electric railway.
Most of them use 600 volts D.C., and
that is enough to work a power ampli-
fier quite well.”” Yes, I think so!

The World’'s Worst
HAT is the world’s most boring
spectacle? A little while back
I used to think it was a profes-
sional billiards match; after that I
changed my mind to a crowd of people
playing patience in a club, but now—
you know what is coming—I am cer-
tain that it is the lounge of = lotel
filled with poople all sitting in strained
attitudes with headphones reposing
upon their craniums (or is it crania?)
in various uncomfortable pesitions.
Slander !
LTHOUGH a famous humorous
paper recently gave us a picture
of the old lady who wanted to knew
** whether it was a saxophone or a
deep depression over Iceland,” I have
only just imet a person who says that
the disadvantage of wireless will
always be that all musical instruments
gqu;ld the same. And he uses a crystal
st

Did your aerial mast sprout ? This one,
erected near Colchester, did.

The Berne broadcasting station is one of the very few
which possesses a real station building of its own.

year.
e

Lt.-Commander Kenworthy refers in

his article on *‘ Imperial Wireless’’ to

he giant valves used at Rugby: Here

one of them s being compared with a
receiving valve,

The German “ Show "’—
“ Juice ” for Portables—
- The World’s Worst

. week in

Retirement of a Pioneer

HEAR that Dr. J. A. Fleming,
the inventor of the thermionic
valve, has retired from his position
as Professor of Electrical Engineering

| at London University, after 41 years’

work. This ** grand old man of wire-
less,”” as he is often called, will no
doubt enjoy his well-earned rest.
Many specimens of his original valves
may be seen in the Science Museum
at South Kensington.

A Good Example

' J HEAR that M. Sacha Guitry has

given to charities the sum of 50
guineas that he received for.

.« his recent broadecast. Let
us hope that.many of them

will' follow his example!

Easy !

CORRESPONDENT in
a contemporary asks
*“Is it possible to work a
loud-speaker from a crystal
set at 20 miles from Daven-
try with sufficient strength
to fill a medium-sized
room?’’  Yes, certaiunly.
The only additional appara-
tus needed is a really good

two-valve L.F. amplifier.
NEW  commercial

A station is, I hear, to

be erected by the Tanganyika

Territory  Government at

Dar.es-Salaam during this
Tt will not be used for the pur-
pose of broadcasting however.

A New, Station

Wavelengths

LL European wavelengths are to

be revised during the second
September. I - have now
heard officially that Geneva has
allotted Great Britain nine exclusive
wavelengths under the new scheme,
so that I think I may say that we
shall be certain of receiving at least
one B.B.C. station clear of inter-
ference !

Seaside Programmes

HE B.B.C. is already negotiating
with several popular seaside
resorts with a view to securing a full
night’s programme on the lines of that
recently given from Brighton. In-
cidentally, the * slogan’ craze is in
great danger of sprgading to seaside

towns.

- CaLi-SieN,
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WHO . INVENTED THE NEUTRODYNE ?

“We should in England call it
the Scott-Taggart Neutrodyne”

—Professor Hazeltine

NEW FACTS ABOUT A GREAT INVENTION

How it Came to be Sold to America

HE utmost interest is
being shown in the
whole question of the
neutrodyne  circuit.
Although such cir-
cuits have from time
to time been incor-

in various receivers, the

porated
extraordinary success of the ‘‘ Elstree

Six’ has persuaded the wireless
public that for selectivity, range,
signal strength and non-radiation
the neutrodyne stands supreme.
The work done at Elstree by
the Radio Press engineers, headed
by Mr. Scott~Taggart, has been
of such an important and far-
reaching character that the
designs which will emanate
from the Radio Press journals
will be the ones to be-followed
by home constructors all over
the country.  Although in
America the manufacturers and
public immediately appreciated
the merits of the neutrodyne,
yet meither have hitherto
fully done so in Great Britain.
The wide publicity and dozens
of  demonstrations of the
‘¢ Elstree Six ’’—described in
the June and July issues of
Modern Wireless—have, after
three and a-half years, made
the neutrodyne ‘¢ catch on.”’

Inner History

As regards the wireless trade,
special Interest in the neutro-
dyne has been aroused not
only by the work of the
Radio Press engineers but by the
importation of American receivers
using this invention. The interest of
the trade was increased still further
by an article by Mr. H. T. P. Gee, the
Patent Agent, in the June issue of
The Wireless Dealer. This article
disclosed some extraordinary facts
about the inner history of the neutro-
dyne. Mr. Gee explained that the
neutralised circuit as used in the
modern receiver was first invented by
Mr. Scott-Taggart in this country and
embodied in his British Patent 217971,
dated January 2, 1923.

Great Britain and
John Scott-Taggart (left) and Professor Hazeltine
The receiver in the background is the
‘“ Elstree Six,” made possible by the Neutrodyne

(right).

The Simultaneous Invention

In the spring of 1923, after the filing
of the Scott-Taggart patent, Pro-
fessor Hazeltine, an eminent scientist,
disclosed his neutrodyne invention,
which was practically identical with
the Scott-Taggart patent. Each in-
ventor working independently and
separated by 3,000 miles had evolved
the same idea. This is not the first
time a great invention has been simul-
taneously developed in Great Britain
and the United States. A similar
state of affairs occurred in the case

The independent inventors of the Neutrodyne in

America respectively :

invention.
of reaction in-1918; in Great Britain
we accord the credit to Mr. C. S.
Franklin, of the Marconi Company,
and his patent is the master patent in
this country. In America, however,
the credit goes to E. M. Armstrong.
The question of giving credit to an
inventor is not simply a question of
national sentiment but the priority of
patents. The Scott-Taggart Neutro-
dyne Patent 217971 is dated Janu-
ary 2, 1923, while the earliest date of
the Hazeltine patents (Nos. 222895
and 223181) is April 5, 1923. Scott-
Taggart, therefore, precedes Hazeltine

Mr. turers to use the

in this country by three. months—a
short period but one of great legal
and general importance when it is a
question of ‘‘ who was first? ”’

Wide Scope

In America the position is different,
although it is interesting to note that
the early Hazeltine patents did not
contemplate a wireless receiver. Pro-
fessor Hazeltine, who is now in this
country, himself states that his idea
was to use neutralising for land-line
telephony and his patents show iron-
core transformers in his circuit. It
was only later that he developed
the idea of using- the principle
in a wireless receiver. The
Scott - Taggart patent, as
granted by the British Patent
Office, is extremely wide in its
scope, and covers every modern
type of neutralised circuit,
whereas the Hazeltine patents,
both in America and Great
Britain, are much narrower in
scope.

American Appreciation

Scott-Taggart’s priority . of
invention in this country was
appreciated by the Hagzeltine
Corporation — the  company
which owns the Hazeltine
patents in America and licences
some dozen leading manufac-
invention—
when they found that they were
anticipated.  They did the ob-
vious thing and approached
John Scott-Taggart and offered
to buy the British, American, and
Canadian patent rights. The approach
was made through a British patent
agent who declined to reveal who the
intending purchasers were.

Prior to this the Scott-Taggart
patent had been published in June,
1923, in Wireless Weekly, and the
British industry was fully aware of
the inventor’s claims, but not a single
firm approached the owner of the
patent.  Ultimately Mr. John Scott-
Taggart himself endeavoured to.
interest the trade in the neutralising
(Continued on mext page.)
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Who Invented the Neutroclyhe?—éontihued

system, but his patent did not arouse | tion that a British invention and a

interest and no offer to purchase was
made.  This perhaps is not to be
wondered at; as recently as a year ago
probably the largest manufacturer of
broadcast receivers declared publicly
that the neutrodyne was dying out in
America and that it would never
become popular in this country.

British patent of the first magnitude
has been sold to America, and that
now that manufacturers are beginning
to appreciate the great merits of the
neutrodyne, they are witnessing the
importation of sets from America

which are actually licenséd under the .
Scott-Taggart patent, the vital im-

neutrodyne. The value of the inven-
tion was appreciated from the first,
and America’s enterprise is in striking
contrast to our own. The neutrodyne
receiver in America has had a colossal
success. No other invention has had
such an extraordinary vogue. Up to
date $35,000,000 (£7,000,000) worth
of licepsed neutrodyne receivers have

1. A radio-frequency amplifier in
which the currents are amplified by a
plurality of stages of amplification
involving a plurality of tuned circuits,
a condenser, or condensers, being con-
nected so as to produce a reverse
reaction effect to counteract the ten-
dency of the amplifier to generate
oscillations.

2. A wireless receiver in which the
incoming waves produce radio-fre-
quency currents which are amplified
by a plurality of stages of amplifica-
tion involving a plurality of tuned
circuits, a condenser, or condensers,
being connected so as fo produce a
reverse reaction effect to counteract
the tendency of the amplifier to
generate oscillations.

3. A wireless receiver in which the
incoming high-frequency currents are
amplified by a plurality of valves in
cascade, & plurality of the intervalve
coupling arrangements comprising cir-
cuits tuned,. or approximately tuned,
to the incoming wavelength, and in
which the amplifier circuits are main-
tained in a stable nonsoscillating con-
dition by the connection of a con-
denser, or condensers, to produce
reverse .reaction effects.

4. A wireless receiver in which the
incoming high-frequency currents are
amplified by a plurality of valves in
cascade coupled fogether in fwo cases
at least, by the aid of circuits tuned, or
approximately tuned, to the incoming
wavelength, and in which condensers
are used, in the case of at least two
valves, to feed back output currents of
the valves to their respective input
circuits so as to lessen the natural
reaction effect in the valves con-
cerned.

The Claims of the Scott-Taggart Patent, No. 217971 of January 2, 1923,
which is Prior to the Hazeltine Patents, Nos. 222895 and 223181,

5. A wireless receiver in which the
incoming high-frequency currents are
amplified by a plurality of three-
electrode valves in cascade coupled
together, in two cases at least, by
the aid of circuits tuned, or approxi-
mately tuned, to the incoming wave-
length, and in which a condenser is
connected across the grid of an ampli-
fying valve and a point on the anode
output circuit or circuits such that
the potentials at this point tend to
neutralise the self-osoillation tendency
of the valve, this stabilising connec-
tion being made in the case of at least
two amplifying valves.

6. A wireless receiver in which the
incoming high-frequency currents are
amplified by a plurality of three-
electrode valves in cascade coupled
in at least two cases by means of a
radio-frequency transformer having
tuned primary and/or secondary, a
condenser, in the case of each of the
amplifying valves, being connected
across a point on the secondary of
each transformer and a point on the
grid circuit of the valve in front of the
transformer.

74 A wireless receiver as in the pre-
ceding claim in which the secondaries
only of the transformers are used.

8. A wireless receiver as in any of
the preceding claims in which two of
the intervalve couplings involve a
tuned circuit, the connections between
each grid circuit and its corresponding
anode circuit being such that there is a
point in the circuit associated with the
anode where the potentials at any
given moment are of opposite sign
to those at the anode of the valve, such
a point being connected through a
condenser to an appropriate point in
the grid circuit of the valve.

9. A wireless receiver as in any of
the preceding claims in which two of
the couplings consist of single tuned
anode circuits, the connections between
each grid circuit and its corresponding
anode circuit being such that there is a
point in the tuned anode circuit where
the potentials at any given moment
are of- opposite sign to those at the
anode of the valve, such a point being
connected through a condenser to an
appropriate point in the grid circuit
of the valve. £

10. A wireless receiver as in the pre-
ceding claim in which a tapping is
taken from a point intermediate be-
tween the ends of the. tuned anode
inductance to the positive terminal
of the high-tension battery.

11. An amplifying system using a
thermionic valve in which the natural
capacity coupling between anode and
grid circuits is supplemented by a con-
denser, another condenser being used
to balance out, or partially balance
out, the reaction.

12. A wireless receiver in accordance
with Claim 8 in which, in the case of two
valves, each anode circuit has associated
with it a tuned circuit, an inductance
being coupled to an inductance directly
in the anode circuit to obtain a phase
reversal, one end of the first mentioned
inductance being connected through a
condenser to the grid of the valve.

13. A wireless receiver comprising a
valve in which opposing potentials
from, or beyond, the output circuit are
conveyed to the grid circuit by two
condensers, one passing potentials
tending fo produce a reaction effect
and the other passing potentials tending
to produce a reverse reaction effect.

Irony !

Immediately after the British trade
had ‘‘ turned down’ the Scott-
Taggart patent it was bought by the
Hazeltine Corporation, although the
inventor only knew he had sold - his
patent to an agent without knowing
who were the actual purchasers.

Meanwhile we have the ironical posi-

portance of which they failed to
realise !
Big Figures

Meanwhilé Professor Hazeltine and
his business associates exploited his
corresponding patents in America to
the full. The Hazeltine Corporation
was formed and fourteen leading
manufacturers were licensed to use the

been sold.  Professor Hazeltine and
his associates in the Hazeltine Cor-
poration draw patent licence fees to
the extent of £120,000 per annum.

Anticipated

Having achieved such remarkable
.success 1n the U.S.A. the Hazeltine

Corporation turned its attention to
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Remarkable Facts about a Key Invention

Great Britain. They found, however,
that their own patents were antici-
pated by the Scott-Taggart patent.
The importance they attach to the
latter is indicated by the annual
report of the Hazeltine Corporation
which has just been published, and
which was the first news Mr. Scott-
Taggart had that he had unknowingly
sold his patent to this powerful
American concern. Tle report to the
shareholders states: ‘ Your company
is also the owner of the John Scott-
Taggart patent in Great Britain and
corresponding patents in the United
States and Canada. These patents
are of great importance, particularly
in Great Britain.”

Two Important Actions

Such is the story outlined by Mr.
H. T. P. Gee, and since his article
appeared on June 13 last further
evidence has come to light. 1In
America two patent actions have just
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receiver that is known as the neutro-
dyne. Similar work was being done
along the same lines by Mr. Scott-
Taggart, and I feel that while we in

this country. It is the keystone of the
position.”’
A Generous Tribute
At the recent luncheon at the Savoy

D e o o e o e e e e e e e e e e e e e s e e e e o e o
e o o e e o o o o

Hotel, Yondon, Professor Hazeltine
paid a generous tribute to the work of
Mi. John Scott-Taggart before a
gathering of nearly a hundred guests

&> PPy

America call the receiver the Hazel-
tine Neutrodyne, we should in Eng-
land call it the Scott-Taggart
Neutrodyne.”’

Scope of the Patent
Readers who are interested may
care to read the elaims which are ex-
tracted from the Scott-Taggart master
patent. It is required by law that
the inventor should state precisely
what his invention covers, and this is

L e e e B et o o o

done by making a series of claims. If
a wireless receiver comes under the

description in any of the claims, it
will infringe the patent. It will be

seen that practically every modern
receiver comes within the scope of the
patent. . In addition to the claims we

been concluded which indicate the
novelty and merit of the neutrodyne.
One action was by the Hazeltine Cor-
poration for infringement of their
patent rights. This action they won,
and the judge paid very generous tri-
bute to what he regarded as a pioneer
invention. The other action was one
taken by the Radio Corporation of
America against a manufacturer of
‘the neutrodyne. The Radio Corpora-
tion claimed that the neutrodyne in-
fringed earlier patents of their own,
particularly one covering an invention
of Rice. The Radio Corporation lost
their case and the judge held that the
Rice patent in its broader claims was
invalid. This two-faced legal victory
for the neutrodyne has given added
importance to the invention. At the
conclusion of this litigation Professor
Hazeltine has come over to England,
and in an interview in July stated:
# The Scott-Taggart invention is the
master patent on the neutrodyne in

| L o B e S S S

The three circuits illustrated on this page are
reproduced from the Scott-Taggart Patent 217971’
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are publishing’ the circuits given in
the

the Scott-Taggart patent merely as
examples of his neutrodyne invention.
We may mention incidentally that
e aacs e oo o o o

representing ‘British  radio
industry.

In his speech outlining the out-
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standing inventions leading up to the | the word ¢ Neutrodyne ' 1s n regis-
modern receiver he stated: ‘“I had tered trade mark belonging exclu-
done some work along those lines | sively to the owners of the Scott.
generally and the result was the | Taggart patent.
oM [ -] < +ooll
NEXT WEEK
} P A
i Another Special Article on
Condensers by Mr. Reyner.
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AN “ALL-WAVE”
SINGLE-VALVE SET

By L. H. THOMAS

T the present time it
@ is generally acknow-
‘ ledged that with the
%{ greater variety of
components  readily

obtainable it is more

feasible to make one
receiver to serve all purposes than it

has ever been before. A year

tion is generally considered more diffi-
cult to handle efficiently than some of
the capacity-controlled forms, especi-
ally on the lower wavelengths.

The single-valve receiver described
in this article may be regarded almost
as an ‘‘ all-purpose ”’ set, as the reac-
tion control has been found to func-

thé knob by which it is adjusted being
that at the bottom of the panel, under
the filament resistance. The make of
condenser employed is supplied with
provision for ‘‘remote-control,” and
full particulars for fixing this will be
found in the box in which these com-
pounents are supplied. This is another

feature which makes the set

or so ago, when the shorter ¥
waves were first brought into,
use, it was considered im-
practicable to use one set for
ordinary broadcast reception,
as well as an occasional bout
of listening on short waves,
and perhaps a * fish round ”’
now and again among the

Y
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long-wave commercial sta-
tions, for the purpose of
receiving weather reports,

time signals, etc., or often
simply on account of the
fascination of listening to
Press messages and shipping
traffic.

The Chief Difficulty

2% o

l.___ 273
i if

readily adaptable for all
wavelengths, as all hand-
capacity troubles are entirely
eliminated, the control knob
being right away from any of
the points in the circuit that
are at high-frequency poten-
tial above earth. The reduc-
tion ratio, being about 10:1,
&*| also simplifies the handling of
the set considerably.

To simplify the construc-
tion of the set, no note-mag-
nifier has been incorporateg’;
it will, of course, be realised

I

that the addition of an
amplifier, should one be
desired in order to obtain

loud-speaker results, ete., will

The chief objection was
that practically the only

ranges was to use coils of the

“ plug-in ’* variety. It was necessary
to accumulate rather a large stock of
them, and /if one receiver were to be
used for all wavelengths, it was gener-

The leads from the plug-in single-coil-
holder are carried out with flex.

ally found that the reaction was
harder to handle as the wavelength
went down, ‘ Swinging-coil ”’ reac-

&
2"

7 Fig. 1.—~The small knob below that marked R is a
method of covering all these ‘“ remote-control*’ for the aerial tuning condenser Cj.

tion quite efficiently and smoothly on
all wavelengths from about 18 metres
to 1,600 metres, and even higher. In
addition to this, different degrees of
selectivity may be obtained with very
slight alterations, and, as far as can
be ascertained on test, with very little
effect upon the sensitivity.

| The Circuit

The ecircuit diagram shows that
quite a straightforward ‘‘ Reinartz’’
arrangement has been employed, a
centre-tapped coil being used for the
grid and anode circuits, and the aerial

connecting it straight on to the anode
end of the centre-tapped coil or by
using inductive coupling, the latter
being arranged by means of a standard
plug-in coil.

A variable condenser across the
¢ grid >’ half of the centre-tapped coil
controls the wavelength, while the
reaction is controlled by means of the
other variable condenser.

< Slow-Motion Contrel
A form of slow-motion control has

been provided on the condenser C,

being coupled to the set either by

in no way interfere with the
performance or operation of
the receiver.

Materials

The actual components used are
listed below, together with the manu-
facturers’ names, although they need
not be strictly adhered to in every
detail.

One ¢ Mahoganite ’’ panel, 12 in.
by 8 in. (American Hard Rubber Co.,
Ltd.).

One cabinet to take above, with
baseboard 9 in. deep, and two panel
brackets (Cameco).

One .0005 slow-motion variable con-
denser and one standard .00025 vari-

able _condenser (‘‘ Cosmos,” Metro-
Vick Supplies, Ltd.).
One 6G-ohm filament resistance

(““ Atlas,”” Clarke).

One ‘¢ Clearer-Tone »’ *‘valve-holder
(Benjamin Electrie, Ltd.).

One ‘‘ Success ”’ H.F. choke (Beard
& Fiteh, Ltd.).
. One base for ‘‘ Dimic ” coils, with
coils to cover the desired range of
wavelengths (L. McMichael, Ltd.).

One base-mounting  coil-holder
(Burne-Jones & Co.).

One 7-terminal strip (Burne-Jones
& Co.).
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and 2-
grid-leak

One .0003 fixed condenser
megohm  ““ Dumetohm *’
(Dubilier Condenser Co.).

Join aerial terminal to a clip by means of flex.

Join earth terminal te L1 coil socket (pin
connection) by flex wire, and then join this point
1(:%,11).T.+ and moving arm of filament resistance

1).

Join to remaining connection on L1 coil socket
a short length of bare wire.

Join right-hand terminal of split-coil base to
grid condenser and leak (C3, R2) and to fixed
plates C1.

Coil Mountings

In order that the requisite amount
of coupling may be obtained when a
loose-coupled circuit is employed in
this receiver, the -*‘ Dimic »’ coil base
has been raised from the basebbard by
means of two of the smallest type reel
insulators.  The aerial coil 18 then
coupled to it by means of a standard
hase-mounting coil-holder, screwed to
the basehoard at one point only, so
that the degree of coupling may be
varied roughly to suit the construc
tor’s needs.. A short length of
Glazite, with the insulating covering
stripped off, is attached to the ter-
minal of the Socket which is connected
to the aerial, and a similar length to
the anode end of the ‘‘ Dimic »’ coil-
mount.  The flexible lead from the
aerial terminal (on the front panel)
ends in a clip which may be atitached
to either of these points.

It should be noted that when the

aerial is inductively coupled to the

arrangement gives good selectivity,
and at the same time does away with
the necessity for an extra control.

Join remaining side of grid-condenser and leak
(C3, R2) to G terminal of valve-holder.

Join centre terminals of split-coil base together,
and thence to moving plates of C1.

Join moving plates of C1 to one side of R1 and
to one filament contact of valve-holder.

Join left-hand terminal of split-coil base to

moving plates of C2; wlso to split-coil base
terminal secure a piece of bare wire.

Construction

With regard to the actual construc-
tion of the receiver, the only part

jor,

£FL
>

A, Co-00025 L,
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2.—The coil L3 in this circuit
diagram is an H.F. choke.

P e - >

Fig.

<

)

- needing comment is the ‘‘ remote-con-

trol ”’ mounting for the tariable eon-

lay-out, but also with due regard to
the position which made for the easiest
operation. Care should be taken

WIRING INSTRUGCTIONS:+ -t v ererorerervunm [ % SorOnu W BERR R o S E - G aen :

Join fixed plates of C2 to A terminal on valve-

.

holder and thence to one side of H.F. choke

Join remaining side of H.F. choke (L38) to one
phone terminal.

Join remaining phone terminal to H.T.+.

Join remaining fHament comtact on valve- :

holder to L.T.—.
Join H.T.— to L.T.+.

that the manufacturers’ instructions
for the mounting of this compoment
are followed in every detail, other-
wise the control may not be as satis-
factory as it should be. The spring
belt (which may be clearly seen in the
back of panel photographs) should be
drawn just sufficiently tight to get rid
of any tendency to slips if it is
attempted to tighten it further than
this, a rough, jerky control' may
result.

Reaction Control

The reaction condenser gives a per-
fectly smooth control of oscillation,
and one which may be used without
necessitating retuning the station that
is being ‘‘ operated on.” That is to
say, the receiver way be brought up
nearer to the ascillation point with-
out the meed of retuning the grid
(secondary) circuit by the condenser

'As the circuit is one employing
¢ parallel feed,” i.c., the H.T. is fed
direct across plate and filament, an

H.F. choke being mserted in the posi-

Abback-of-panel view of the complete receiver in
which the coils and valve are in position.

To obtain a swivelling movement, the single coil
mount seen on the right of the baseboard is only
secured by one scréw.

set, no provision has been made for
tuni:tg the aerial circuit, which is
therefore  ‘‘ tight-coupled.” This

denser. The writer placed this knob '
below that of the filament rheostat,
not simply to give a symmetrical panel

tive lead, no by-pass eondenser is
provided for the telephones. This
(Continued on next page.)
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An “All-Wave” .S-ingle--Valve Set—continued

should, of course, be borne in mind
when adding an L.F. amplifier, as it
sometimes happens that a by-pass con-
denser is desirable across the primary
of the first L.F. transformer, and
should be added if the amplifier seems
uiistable.

The Shorter Waves

Wlhen using the set for reception on
the shorter wavelengths it should be
remembered by those readers who have
had little experience of this fascinat-
.ing branch of reception that special
care is needed in the handling of the
controls. As is well-known, the num-
ber of stations that can work without
mterference within a band of about
five or even three metres (say between
45 and 48 metres) is extremely large.
This is because the ¢ frequency-
band >’ between 45 and 48 metres is
cnormously broader than a similar
band Dbetween, say, 360 and 363
metres, although the ‘¢ wavelength-
bands ’’ may be said to be the same,

Why It Is

Actually, the fréquency correspond-
ing to 360 metres 1s 833.3 kilocycles,
and that corresponding to 363 metres
is 826.4 kilocycles. The band may
thus be said to be 6.9 kilocycles wide.
Now, taking the case of the band
between 45 and 48 metres, the fre-
quency at 45 metres is 6,666.6 kile-
cycles, and at 48 métres 6,250 kilo-
cycles. The width of this band is thus
416.6 Xkilocycles.

Two stations, to be

vary for different lengths of aerials.
It was also found advisable to use as
low a value of high-tension as possible,

Fig. 3.—The disposition of the com-
ponents on .the baseboard may be
gathered from this wiring diagram.

as this gave the smooth reaction con-
trol that is even .more desirable on
short waves than on the broadcast

well worth remembering in the case
of readers in a similar position to the
writer.

The wave-bands below the normal
broadcast wavelength which will be
found most interesting are as
follows: 20-25 metres (amateur work),
30-48 metres (amateurs and eommer-
cial stations, also WGY), 60-120
metres (commercials and KDKA), and
150-200 metres (amateurs, chiefly
using telephony). It should be
remembered, of course, that the lowest
band of all is chiefly a ¢ daylight
wave,”’ but American stations may be
received on 20 metres all through the
night, when conditions are favourable.

Results

The writer has been using this set
both for ordinary broadcast work and
for short-wave ‘DX '’ reception for
some time now, and has found it

equal to a ‘‘specialised ”’ set for
either purpose in every way. 2LO, at
a distance of about six miles, is

received quite audibly on the loud-
speaker, sufficient to fill a fairly quiet
room. Using the aerial direct on the.
anode end of the coil, 5IT is received
absolutely clear of London, and 6BM
with just a trace of ‘‘ background.”
By tight-coupling the aerial (with the
coil L, as close to the centre-tapped
coil as it can be arranged) Bourne-
mouth may be received without inter-
ference from London and at quite a
fair strength. With any

quite clear of one another,
require to be separated by
at least 10 kilocycles;
therefore we see that there
is not really room for one
in -the 360-363 metre band,
whereas in the 45-48 metre
band there might be forty-
one stations working! Tt
is quite evident that tun-
ing will need to be carried
out with considerable care, -
or stations may be passed
completely, without the
slightest indication' that
théy are there.

Care Needed

With the slow-motion
drive provided on the con-

AT THE “W

denser actually used, how-
ever, all that was neces-
sary was to turn the con-
“trol knob estremely deli-
berately and slowly, - and,

Hazeltine’s visit to our laboratories.
Mr. Percy W. Harris, Mr. John Scott-Taggart (holding
“Mu "), Prof. L. A. Hazeltine, and Mr. J. H. Reyner.

This group was taken on the occasion of Professor

IRE_LESS ” LABORATORIES in

Left to right:

of the amplifiers described
WireLESS two weeks
ago this set would work
and

—i2

loud-speaker on 5IT
6BM very easily.

Abovz and Below

On the shorter waves
Australia, New Zealand
and  Brazil, as well
as several United States
amateurs, were heard
on the single valve only,
and the operation of
the set was found quite
reasonably easy. KDKA
was also heard on 65
metres, but as atmospherics
were particularly bad on
all the nights on which he
=—: was tuned in the pro-
gramme was not exactly
enjoyable, and was not
really given a fair chance.

Daventry and Radio-

Paris may be received with

on account of the stability
of the set, and the complete freedom
from capacity effects, short-wave
signals were received very well.

The aerial was coupled to the short-
wave ‘ Dimic”’ coil by means of a
single turn of No. 16 wire fixed to a
standard ecoil-plug and inserted in the
socket for L;. The coupling used was
fairly tight, but this will, of course,

band, although it is rather more diffi-
cult to obtain.

Earthing

In some of the tests a counterpoise
was used in place of a direct earth,
but the only effect of this was slightly
to lessen interference from a mnearby
electric railway. ° This is, however,

a No. 3 or 3a Dimic coil, the aerial
always being coupled directly for
these longer waves.

Further notes on the operation of
the set will appear in a later issue.

‘“ MODERN WIRELESS *’
On Sale July 31st. 1/ :
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efficiency of the new Cossor

1.

reasons  for the amazing

“ Point One” series of Valves

Absolute Uniformity

If a number of valves were made with identical
filaments, grids and anodes without due regard to
the exact spacing of these elements, considerable
variations in performance would result. True
uniformityin Cossor Point One Valves is achieved
through Co-axial Mounting—a method which
secures the three elements to each other at the
top and infallibly holds them in exact alignment
for all time.

A ShocKproof Filament Sus-
pension System

The filament in the Cossor Point One is arched
and retained in position- by a fine wire which is
secured to the seonite insulator immediately above
it. It is not held under tension.
provides just that degree of elasticity which en-
ables the filament to withstand the sharp blow
wlln'ch would shatter the filament in an ordinary
valve.

Current Consumption Cut to
One Third

The new Cossor Point One sets a new record-for
economy. It requires only one tenth of an ampere
at 1.8 volts. That means that a Suf;er Heterodyne
using seven of them would still consume less
current than a little single-valve set using one
Bright Emitter. A Cossor Point One will work
satisfactorily as low as 1.2 volts with a current
consumption of .07 amp.—thus being suitable for
use with dry cells when required.

 COSsor

Issued by A, C. Cossor, Ltd., Highbury Grove, London, N.5.

The fine wire .
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Co-axial
Mounting
—described by the Technical

| Press as “one of the greatest

developments in Valve con-
struction during recent years.”

S the old adage says, “ Necessity is the Mother of

Invention.” The congested traffic conditions of to-day

necessitated the invention of four-wheel brakes to ensure
the greatest possible measure of safety. And in like manner
to-day’s wireless conditions have forced the successful develop-
ment of Co-axial Mounting in order to ensure the greatest pos-
sible uniformity between valves of the same type. Thisin turn
obviously means a big increase in efficiency in any Receiving
Set using two or more stages of high frequency amplification.
Greater sensitiveness—improved stability—better tone.

Co-axial Mounting introduced a few weeks ago by Cossor will
exert a far reaching influence upon Velve design. For the first
time there is-available a method of construction which during
the whole life of the valve automatically ensures perfect
alignment between the filament, the grid and the anode. All
three of these elements are permanently secured to.each other
at the top of the valve by means of a seonite insulator. Not
even the hardest knock :can displace their relative positions.

Co-axial Mounting permits a far higher degree of uniformity
being attained than ever before. -The importance of this will
be instantly realised by all those using such multi-valve sets as
Neutrodynes and Super-Heterodynes where the exact matching
of valves makes all the difference between siccess and failure.

It is safe to prophesy that thefortlicoming season will witness
—with the aid of these new Cossor Point One Valves—the
shattering of all records for long distance reception.

Available in three types :
COSSOR POINT ONE

Black Band: For Detector
or LF. . . .

(Consumption ‘1 amp.)

Red Band : ¥or H.F. use - .15/6

(Consumptiom "1 amp,)

15/6

STENTOR TWO

Green Band : For power
use - - - - 18/6

(Consumptiop ‘15 amp.)
All operate at 18 volts.

Gilbert Ad, 5538
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- PROFESSOR HAZELTINE -
. ON THE RADIO ART
g JMPORTANT SPEECHES AT “THE g
::i: WIRELESS DEALER” LUNCHEON ;E
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N Thursday, July 15,
& 1926, a luncheon was
given at the Savoy
Hotel by the pro-
prietors of The Wire-
Pg& less Dealer to Pro-

fessor L. A. Hazel-
iine, and a large company were pre-
sent to meet him. The guests, who
numbered nearly one hundred, in-
_eluded Professor L. A. Hazeltine (the
guest of honour), Mr. Willis, Mr, H.
Taylor (of the Hazeltine Corporation),
Sir Edward Marshall Hall,
K.C., Captain Jan Fraser,
M.P., Captain P. P. Eckers-
ley, Captain H. J. Round,
Lieut, - Commander Ken-
worthy, Lieut.-Colonel Eric
Ball, the Press, and a very
large number of representa-
tive members of the industry.

The Speakers

The chair was taken by
Mr. Percy W. Harris, and
after a speech of welcome by
the Chairman, Professor
Hazeltine replied in an im-
portant speech outlining the
progress of the radio art.
This speech is reproduced
below. Following  this,
Colonel Eric Ball proposed
the bhealth of the B.B.C.,
and Captain Eckersley re-
plied on behalf of that Com-
pany. The toast of ‘* The Industry ”
was proposed by Captain Ian Fraser,
M.P., supported by Commander Ken-
worthy, M.P., and replied to on behalf
of the industry by Mr. Joseph Joseph.

Professor Hazeltine’s' Speech

Mr. Chairman, Gentlemen: I feel
awed by this august assemblage of the
avireless men of Great Britain. To be
the guest at such a luncheon is an
honour which I did not anticipate and
for which I am quite unworthy.

The Chairman’s reference to the
warm welcome which he received on his
visit to America ean already be
echoed ; for yesterday, my first day in
London, I was immediptely taken in
hand by Mr. Scott-Taggart and Mr._

demonstrations of the

Harris and given my first impression
of the fine development work being
carried on in England in the field of
wireless, :

Home!

On my arrival I was asked how long
it was since I had last visited England,
My reply was, Three hundred years!
(Laughter.) "I was thinking of the
time when my father’s family
emigrated from England to America.
We of Amenica are accustomed to

This picture was taken at one of the many trade

‘“ Elstree Six”’
‘“ Wireless *’ laboratories.

think of early English literature,
science, culture, as being ours as much
as yours. Perhaps it was this feeling,
perhaps it was the fact that my
mother was born a British subject, a
Oanadian, that made me feel when I
first saw the coast of England that I,
too, had come home! (Cheers.)
Beofore I really start the subject of
my talk I must express regret that I
have such an early place on the pro-
gramme. It was my hope to at least
be preceded by Oaptain Eckersley, for
the inspiration afforded by his charac-
teristic wit. When I met him a
couple of years ago at Secretary
Hoover’s Radio Conference in Wash-
ington it was to listen to the best
speech made at that gathering.

at the

July 31, 1926.

A Review

Perhaps it might be appropriate on
this occasion to review the steps that
have led to modern wireless. I shall
confine my attention to those steps
that have represented a permanent
advance,

‘The most conspicuous element of all
modern wireless systems, both trans-
mitting and receiving., is that of
tuning. The introduction of this
element is largely due to that world-
famous scientist and pioneer
in wireless, Sir Oliver Lodge.
(Cheers.) It is a keen dis-
appointment to me that at
the last minute he found it
impossible to be present at
this luncheoan and that I was
denied- the opportunity of
paying my homage to a man
from whose writings I have

received instruction and
pleasure since my student
days.

Another essential element
in modern wireless is rectifi-
cation, by which a modulated
high-frequency current is con-
verted into a modulated
direct current. This element
appears to have first been
proposed by our American
scientist, Dr. Pupin.

A third element now almaost
universal—to become quite .
universal before wireless can
have its full development—is the use
of continuous waves, first accomplished
by Prof. Fessenden, also on our side of
the Atlantic.

The Key

subsequent development of
wireless is almost entirely centred
around the thermionic valve. The
expenimental discovery by Edison of
thermionic conduction in a vacuum
tube was first applied to wireless by
your Prof. Fleming, who thus gave us
the Fleming valve. Then our Dr. de
Forest introduced the third electrode
and opened up a new field with the
possibility of amplification.

I have been rapidly skipping back

(Continued on page 346.)

The
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ABOUT . .

Frame aerials are apt to be reg_arded_ as somewhat of a diﬁ_icull subject by the novice, but the very clear explanations which
Captain Round gives in this article will enable even the beginner t» use a frame understanlingly and so obtain better results.

ECENTLY I talked
about the more ordi-
nary type of aerial
and the questions in-
volved in its effi-
ciency. This week I
will describe in detail

the action of that very fascinating

arrangement called the frame aerial

I think a very crude analogy will
show quantitatively what a frame is
doing. Fig. 1 shows a view of a water
wave, and C represents a cork bobbing
between the position C and C,. If we
are watching C with a telescope fixed
on the ground, then we may say that
C C, represents the strength of the
signal, but if instead of one cork C
we have two' corks D and E joined
together by a rigid connection of small
length compared with the length of the
wave, and we can imagine that our
telescope only notices the difference in
height between D and E, then we can
see that the difference is quite small
compared with the distance C C,.

One point to be noticed is that D
and E are moving relatively to one
another, but their centre of gravity
is moving in the same way that C is
moving. I shall note the electrical
analogy of this point shortly.

The Electrical Case

Take a loop of wire, say a single
turn of wire one metre square, and
let us act on it by a wave of 400
metres. If we draw out a wave curve
with 400 metres represented from A
to B (Fig. 1), and measure the height
C C, and the difference of height be-
taveen D and E spaced one metre apart
when they are tilted at a maximum,
we shall find that these heights are
in the ratio of 1 to .015. This ratio
is the ratio of the voltages applied to
an aerial of 1 metre height and a
frame of 1 metre height with one turn.

In the ease of the aerial we are using
the whole voltage of the wave, whereas
with the frame we are only using the
difference of the voltages acting on
the two sides. Fortunately, the case
is mot quite so bad as this, because we
can use many turns to our frame.
For instance, with a metre-square
frame ‘we can use 10 turns quite easily,
and this improves our ratio to 1 %o

.15. But, of course, an aerial 1 metre
high is rather a poor aerial, so taking
one of G metres in height our voltages
are in the ratio of 6 to .15 (or 40 to'1).

Fig.1.—Captain Round uses a simple
water-wave analogy to explain his points.

A Compensating Advantage

We shall have to do something very
drastic somewhere to put the recep-

Fig. 2.—In this ‘‘ polar diagram *’ dis-

tances such as OA give the strength of

the signals produced by waves travelling
across the frame in that direction.

> ->

tions anything like equal, and we are
partly helped by the fact that a frame
1s of very low resistance—it is quite
easy to produce one about 3 ohms in
resistance. An aerial and its tuning

Fig. 3.—This is a comparison of the

polar diagrams of a frame (A) and an

open aerial (B).

coil are liable to be as high as 40
ohms, and 15 ohms will be quite good,
so that the resulting currents in a
6-metre aerial and a frame are in the
extreme case likely to be—

Resulting currents.
Induced 40-ohm 10-ohm

volts. aerial. aerial.
Aerial ..., 40 1 4
Frame ...... 1 3 3

No tricks will enable us to gain much
more, and we are now really unfair to
our aerial, because if we attempt to
reduce the resistance of the frame by
reaction we should get too sharp a
tuning, resulting in muffled speech
and music, whereas the aerial resist-
ance could be reduced by reaction to
a figure nearly as low as the frame.

Without, however, allowing our-
selves this benefit for the aerial, a
frame pans out as a little more than
1 H.F. valve down on the aerial, and
this is what experience shows