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4 Strand Wire

COMPLETE
OUTFIT FOR
WIRING UP
TWO ROOMS

1 ¢ Lotus” Radio Reélay, 2™ Lotus”
Relay Fxlﬁment Control Wall
Jacks, 2 “‘Lotus” Jack Plugs,

21 Yards of Special ,
30/-

4 Strand Wire,
Price
EACH ADDITIONAL
ROOM z—
1 * Lotus™ Rfelay
Control Wall Yack, 15

Yards of Special 4
Strand Wire. Price

7 3

THE

LOTUS
REMOTE CONTROL

gives simultaneous reception in
every room!

LI 17

-

It i1s impossible for one listener to
By - 1
interfere with another.

The last plug to be withdrawn cuts off
the Filament Circuit—there is no uncer-
tainty. The Receiving Set is controlled
from any point where a wall jack
is fixed, distance does not matter. Suits
any wireless set.

SEND FORFREE BLUE PRINTS
AND INSTRUCTION FORMS

THE

JOTIUS

REMOTE CONTROL

GARNETT, WHITELEY & CO., LTD., BROADGREEN ROAD, LIVERPOOL
Makers of the Famous *‘ LOTUS ” Coil Holder

and “LOTUS” Buoyancy Valve Holder.

Filament |

To ADVT. DEPT., GARNETT. WHITELEY & CO., LTD.,

FILL IN THIS

COUPON
for' Free Blue Prints and o T S S O SO
instructions explaiming how M adrecs i

| two rooms can be wared

in half-an-hour.. EWwW.2
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LOTUS WORKS. BROADGREEN ROAD, LIVERPOOL |.
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Radio Realism

No longer is there need to suffer from }
the well-known “ phonograph effect ”’ J."
so commonly associated with wireless (.i
loud speaker reproduction, even of the
best obtainable quality. The new /i
AMPLION Cone Speaker—designed / i
and constructed by the manufac- f
turers of the World’s Standard f
Wireless Loud Speaker—gives the
correct pitch and equal balance to [
all notes, bringing out the subtle
shades of tone which characterise
the different musical instru-
ments and human voices. It
affords for the first time what
may be truly termed “RADIO
REALISM.” Your dealer

will gladly demonstrate.
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Send for Illustraled Booklet W.L 3.
GRAHAM AMPLION

The model illustrated above
is the AMPLION “ Chippen-

dale” Mahogany Cabinet at LIMITED
£7:0:0 . ’
Other Models from - ,/%,/// 5 ,/5/‘/% 25, Savile Row,
SR SPEAKE Koo, wi
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“THE WIRELESS CONSTRUCTOR ™~ MTJ

May Issue Price &d. Now on Sale

>\

- Chief amongst the Special Features of the May issue of thé * Wireless

Constructor "’ is

“THE SIGNAL BOX”

—a wonderful 3-valve set. It has been specially designed by Mr. Percy W.
Harris, who says, “This is by far the most sensitive and selective three-
valve receiver I have yet designed.”

For the two-valve user there is *“The Selector Two” by A. S. Clark—a #

> JUT

~UUILE

TVRIX

set with selectivity far above the average.
Included also in the How-to-Make articles are ‘‘The As-You-Like-It
Crystal Set,” for long or short waves, and ‘‘The Note Magniplex,” the
L latter being an ingenious amplifier with a multitude of possibilities. :
r Other important articles are *“ Notes on Neutralisation” by Capt. H. J. Round, %
and ‘*“ New Lamps for Old” which gives full instructions for modermsmg
. “The All-Concert de Luxe Receiver.”
g ‘ Many other valuable features make this issue a marvellous sixpennyworth.

¢ SECURE YOUR COPY NOW!
“WIRELESS CONSTRUCTOR” May Issue, Price 6d.
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The |
Wrong
Way

Transformer Coupled

Rext

80 henries

(primary)
Primary 80 henries
Ratio 3:1
Voltage Factor .. 10
Valve Impedance ... 6000 w

Resulting Magnification

To True Radio Reproduction

SOME THEORETICAL AND
PRACTICAL CONSIDERATIONS

Poor reproduction is nearly always attributable
to the irregular or faulty amplification due to
L.F. Transformers. The considerations outlined
below make theoretical and practical compari-
sons between L.F. Transformer (or choke) and
Resistance coupled circuits.

THEORETICAL
The impedance of a resistance is constant at all
frequencies, while that of a transformer primary
(or choke) varies directly with the frequency.
Consider the circuits represented by the adjoin-
ing diagrams, bearing in mind the formula:—
MAGNIFICATION} Imp. of Circuit X V.F. X Ratio

OF A VALVE o
AND COUPLING Imp. of Circuit + Imp. of Valve

The results as tabulated show that whereas with
L.F. transformer coupling the magnification
will vary with the frequency, it will be constant
with resistance coupling.

R R A C.T, IEC A L

The curves reproduced make the practical com-
parison of actual results for one stage of L.F.
amplification. The curves for two stages are
even more striking. With Transformer Coupling
distortion at high frequencies is due to resonance
in the windings and at lower frequencies to in-
sufficient primary inductance. With Resistance
Couplingthesslight distortion at higher frequency
is reduced to the small value shown, by the
avoidance of a too high value of anode resist-
ance. Theform of coupling used is the “Cosmos”
Resistance Coupling Unit, which comprises a
correctly proportioned condenser with an anode
resistance and-a grid leak, and the unit is
guaranteed.

You’ll get good reproduction when you use
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Resistance ... 500,000 w
Ratio p
Voltage Factor 3
Valve Impedance 100,000 w

Resulting Magnification
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Cossor 4-velt

410 H.F. and Det. (Red
Band). For High Fre-
quency amplification or
Detector use. Imped-
ence 20,000 ohms, Amp.

factor 20. Consumption
'l amp. - - 14/

410 R.C. (Blue Band).
ForChoke or Resistance
Coupling. Impedence
80,000 ohms. Amp.
factor 40, Consumption
‘1 amp. 14/-

410 L.F. (Black Band)
For 1st Low Frequency
stage. Impedence
10,000 ohms. Amp.
famr 10. Consump-
tion '1lamp. -~ 14/-
410 P. (Green Band).
Stentor _Four Power
Valve. For last L.F,
stage. Impedence 5,000
ohms. Amp. factor 5.
Consumption ‘1 amp.

18/6

Full Series also
available for 2 and
6-volt use.

Adot. A, C, Cossor, Ltd., Highbury Grove, N.5
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T is fitting that the Kalenised filament
should be a Cossor invention—for no
other manufacturer has done more to
advance the prestige of British wvalves.

Always closely identified with improvements in valve
design, Cossor—with the Kalenised filament and the
revolutionary system of Co-axial Mounting — proves
again how earnestly 'is. its policy pledged to Progress.

The Kalenised filament strikes at the very root of
premature filament fracture. Because it functions without
visible glow Heat is practically eliminated. ‘As
everyone knows, it is Heat which causes a filament.to
become brittle and fall a victim to the slightest shock.

But Cossor users obtain somethmg even more important
than a robust filament. They get a quality of reproduc-
tion far in advance of present-day standards. The music
of the studio is re-created in the home with astonishing
realism. Due to the gigantic emission from its Kalenised
filament, the Cossor Valve gives greater volume with a
rare and pleasing sweetness of tone. Microphonic noises

‘—the old bug-bear of wireless—are completely eliminated.

With- Cossor Valves the music is re-created upon a back-
ground of dead silence. From end to end of the scale every
note is heard at its true value. None is emphasized at
the expense of others—even the elusive low chdrds
boom forth with impressive grandeur. And this emission
is long-lasting—it never falls off in intensity. When
other wvalves have long ceased to function, Cossor
valves continue to create broadcast’ music with a fresh-
ness and vitality which satisfies the most critical.

Cossor

—the melody maker

Gilbert Ad. $637.
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RADIO NOTES AND NEWS,

A Well-earned Bouquet—The ““ Dug Out”—Now in* the Museum —** Bang Goes Saxpence
A Correction—**S5.0.5.""~~The Australian Beam—W ire'ess Exhibition.

A Well-Earned Bougquet.

LTHOUGH thesc Notes will not appear
till some time after the cvent, they
are being written a few days after

the Boat Race, which, in my opinion, was
the ocecasion of the B.B.C.’s most successfnl
“outside”” broadcast.- An excellently
transmitted, clever and interesting descrip-

tion, the job was a credit to all conceined,

and must become a yearly event.

The ‘‘ Dug-Out.”

UMMAGING about the other day I hit
upon the last valve I used during the
war. I kept it because it was given

to me and because it was in circuit when
Foch’s Armistice message came through.
It arrived, I may add, with the American
“Expeditionary Force. ;

Now in the Museum.

A SORT of prehistoric ““ dull emitter,” it
consumed lashings of amperes, but
took only about 20 volts on' the

anode. As some of

- draw which takes place on July 15th. The

prize is a three-valve sct (‘° R.C. Three-
some *'), complete with valves and various
accessories and loud speaker, value £15.
The result will be out on July 30th, and
will be communicated direct to the Editor
and the winner. Why not have sixpenny-
worth and help to give a kid a good day ?

A Correction.

SEVERAL readers, whose critical perusal
of these Notes rejoices the writer's
heart—what is left of it—have been

kind enough to point out that my recent

hallelujah over the supposed conversion of

Mr. E. Newman, the musical eritic, to a

kindlier feeling for radio music, was an

error. The paragraph on which I based my
remarks was written by someone else. Alas,
and alack ! Too true! I have still to mourn

our valves necded 200

volts it was a curio,
but worked beauti-
fully. I have put it
with a few brass but-
tons and a slightly
tarnished medal. You
ought to hear my
nephew—born during
the first ‘ Somme
—criticise it.

‘‘Bang Goes Saxpence."’
IRMINGHAM
No. 1 Branch of
the British
Legion ig organising a
ballot in aid of a fund
to give 500 children a
dav in the. country.
Yon send sixpence to -
the Hon.: Sec.,” Mr.’
J. E. Jones, British
Legion (Birmingham
No. 1 Branch), 4,
Bartholomew Street,
Birmingham, and re-
ceive details of the

which is shown inset.

This is the huge lond speaker which operates in conjunction with the * Talking Film,”” a section of
Is this the precursor of television  broadcasting »* P

over Mr. Newman, and to confess a slip
which demonstrates that I am not a

- machine.

“8.08.”
ILL Jack M. (Morayshire), whose
address has been lost, kindly com-.
municate with a brother Scot, Mr.

.C. M. 8., 23, White Street, Govan, Glasgow,

who desires to exchange DX results, and
crack on generally about radio ?

The Australian Beam.

HE “ Beam " service to Australia (Mel-
bourne) which opened recently is the
first direct line of communication

established between London and Australia.
The signals cover the distance in about one-
eighteenth of a second, and the service is
worked in both dircetions simultaneously.

"This is also the longest direct telegraph

service in the world. It will be interesting
to watch the development of telephony on
the beam services, and it does not seem
fantastic to antiei-
pate the transmission
of pictures and music
to Australia and
thence to New Zca-
land in the near
future.

Wireless Exhibition.
JOR the fourth
time the Man-
chester ‘* Even-
ing Chronicle” is
holding an exhibition
in the City Hall,
Manchester. It will
take place from Octo-
ber 24th to Novem-
ber 5th, and as addi-
tional space is being
provided one judges
that a great success is
anticipated. Inqui-
ries for space should
be addressed: to
“Head Exhibition
Offices, City Hall,
Manchester.”
(Continued on nexi page}
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*Z NOTES' AND NEWS,

(Continued from previous page.)
¥ .

Japan in Earnest.

ARCONT'’S have just received an order
for three broadcasting stations, one
destined for Tokio, another for

Osaka, and the third for a site not yet
deeided. The aerial power of these trans-

mitters wiil be ten kilowatts. Tokio is the

twelfth capital city to install a Marconi
broadcasting station. Japan has placed
orders for three more stations with the
Standard Telephones and Cables, Ltd.

B.B.C. Defended.
APROPOS the letter from Dr. Donelly
which we published in March, hcaded
* Poor B.B.C. Stations,” B.D. (Stock,
Esscx) comes forward with a stout defence
of B.B.C. stations, with which most of us
will agree. ““ Second to none,” he says.
Further, he pays a tribute to the prompti-

tude and courtesy of the B.B.C.’s replies to.

letters. I believe the Corporation has
always justly prided itself on those qualities.

_These Simple Questions.
N B. (Grimsby) has asked me the dis-
. tance between Grimsby and Miami,
Florida. Pleased to oblige, but I

wonder whether he has any idea how long -

it takes to work out. However, it’s all in
the day’s work, and as Miami is a favourite
“ pick-up” the answer will probahly
interest many readers.

Distanee to Miami.

MY querist did not say what part of
Grimsby we were to measurc from,
so we started from the- Mayor’s par-

lour, and sealed the globe as far as the
Central Soda Iountain, Miami. This gives
us 3,900 nautical miles, We then calculated
the brute, the result being 3,828 nautical
miles, so that taking this as the more
accurate figure you can consider the re-
quired distance to be 4,400 land miles.

American Note,

AN obliging -DX fellow tells me that
2 X A F (Schenectady), 32.77 motres,
recently announced that in addition

to the regular programmes on Tuesdays and

Saturdays there will be a programme on

Thursdays at 6 p.m. (IE.T.), and on Friday

at 8 pm. (E.T.) The power has been in-

creased to 10 kw. output.

) Wireless Control.
HE Croydon Wireless and Physical
£ Society, a really go-ahead crowd, has
had the luck to secure a lecture by
Major Raymond Phillips, who specialises in
wireless control of mechanism.  Major
Phillips can work wonders by pressing a
transmitting key, and I hope he will write a
practical book on his fascinating subject,
the pursuit of which might be a welcome
relief to DX transmitters with no more
worlds to conquer.

- A Drastic Event.

"HE L.C.C. has decided to allow listening
in at their elementary schools for cne
year. Judging by the noise one hear

when passing one of those schools the loud

speaker won’t be able to hear itsclf speak.

But perhaps they are installing the “ publie

address ” system, o

Gullibility Ineredible.

A CASE occurred recently of a person
who sent £3 14s. to the Continent in
reply to an advertisement and

expected to receive'in return a 4-valve set.

It might be done, 1 suppose—with card-

board and stolen condensers and.so on—

but considering the advanced state of the

British public in wireless matters, such

gullibility is sad to see.

DX Results.

W B. (Sheffield) reports the reception of
= Cape Town, Caleutta, Denver City,

Buffalo, Schenectady and Y DCR
(an Indian amateur). These seem to be
extraordinarily fine results for telephonic
broadcast reception, considering that the
wave-lengths of the first five were between
200-500 metres. Has any other reader had
Caleutta and Cape Town ?

Words of Wisdom.

FROM a Sunday paper’s wireless notes:
“ A crystal gives a pure reception, but
there i3 no need to select the weakest.”

Hum ! Never thought of that.; Where’s the

hammer? Yes, carborundum s the strong-

est. Morcover, as this Sunday sage con-
tinues, “It is twice as loud as a good
ordinary galena crystal.” I wonder whether

a really noisy bit of carborundum can

drown Daventry’s signals ?

i
Broadeasting versus Musie.
ADIOQ, the curse which has settled upon
the world like some deadly gas, has
amongst cther things been the ruin of

T e e R TR L

SHORT WAVES.

“Beam '’-ing mews—our prospective chatls
with Anstralia, —* Everybody’s‘Wcakly."
* *

Task for the B.B.C. Broadcasting the film
version of a play adapted from a novel by a
modern compos*gm—“ S‘_unday l:iclorial.”

The wireless correspondent of a daily paper
recently wrote an article entitled : * How to
adjust a lond sp*euker."‘ Husba:xds, please note.

AR LTI

Famous Quotation :
“ A man may dial and dial a1 dial—and be
a villain still.":—“ Radio Digest.”’
P

THE INSTINCT3 OF A SURGEON,

¢ Dad,” said the tactinl youth, ¢ I want to be
a radio expert when X grow up.”’

“ Why a radio expert, son?*’ asked the
husy father.

““So I can put back together your new radio
again,—** Amfrican I;egion MJontbly."

A Yorkshire miner claims to be able to play
tes musical iustruments at once. Strenuous
efforts are being made to keep the B.B.C. in the
dark about this.—* Ku:norist."‘

Mr. W. J. Talco, of Helena, Georgia, reports
that the chimes from the cathedral at Strassburg
came in so strong over his one valve set that
three-fourths of the population rushed oni. to
help extinguish the fire.—*‘* Radio News of
Cauada.”

[HEETEN Ui

* *

Cricket will Le broadeast throngh the summer.
—* Derby Daily Telegraph.”
And cricket tialls thrgugh the‘ windows ?

THE WIRELESS VOCABULARY. F
It is said that broadcasting has added about
five hundred words to the average man’s
voeabulary, not incluling those he uses when
the thing won’t ;vork.—;‘ Evenieg Standard,”

A cowman has written to an American station
that he has set up a poriable wireless set out on
the ranch, and “ treated the cows to metropolitan
dance music.” It sure is a big saviag on the
voice,”” he declared. *‘The herds don’t seem
to tell the difference. Don’t put on auy speeches,
— though. That’ll stampede ’em as sure as
= shootin’>.—** News of The World.” ~

STONIHR IR G Hnnenine
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music. We hear this kind of thing every.
week, so it is a relief to learn that 3L O
{Melbourne) has founded three musical
scholarships at the University Conserva-
torinm of Music, one of which has this year
been awarded to a blind pianist,

Our New War.

ATEST bulletin from the front and the
wings. Mr. Charles Gulliver writes to
the B.B.C. dissociating himself from

the alleged hostilities against broadcasting
of which he has been represented as the
sponsor. Pass, friend, and all’s well. Yet
1 seem to recollect at least two instances of
artistes breaking their promises to broadcast
for the B.B.C. because their friend Mr.
Gulliver did not like broadcasting. Perhaps
Mr. G. is only the enemy’s unconscious
propagandist.

‘“ Hands Aeross the Sea.”

R. H. WILSON, ‘“Ocean View,”
Atcheson Street, Wollongong, South
Coast, New South Wales, Australia,

prettily expresses his appreciation of
“P.W.” for which we prettily thank him,
and says he would be pleased to correspond
with a reader in England about radio.
matters. His letter breathes the fraternal
spirit and I hope somebody will give him
the pleasure of receiving a radio letter from
the *“ Old Country.”

Back Numbers.

R. A. OLDFIELD, 245, Manchester
Road, Heaton Chapel, Stockport, and
Mr. S. Dobson, 9-10, Swan Lane,
Guildford, Surrey, kindly offer parcels of old
“P.W.” copies to any reader sending
sufficient postage. Let the good work go on
and prosper. When I think what new readers
have missed, I wish we could begjn again
at No. 1. But let them cheer up, for we are
¢ still showing.”

The ** Spanspace Three.”

HIS was a winner, and no mistake.

Approving letters arrive every day.

J. H. W. (East Ham) has logged on

less than 40 short-wave and nine long-wave

stations, all received on the loud speaker.

He has added extension handles to overcome

*“ hand capacity * effects, and considers the

set to be excellent and reasonable in price.

Thank you, sir. Glad to have suited you.
Other fans, please copy.

The Millenium.

F and when this arrives I shall claim a
large share of the credit for radio.
When people really get to know one

another there is another nail driven into
the coffin of General Mars. There is nothing
so redolent of amity as the sound of two
amateurs swapping criticisms of each
other’s modulation. I am all for the
encouragement of international amateur
transmissions. Where are “ P.W.’s » trans-
mitters ? Readers desirous of sending as
well as receiving will find help and inspira-
tion readily given by the Radio Society of
Great Britain, once the Wireless Society
of London, which has kept the flame of
amateur cffort alive from the earlicst days
of popular radio.’

ARIEL.
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THIS article completes a series of three,
undertaken with a view to covering
many of the salient features involved

in the successful erection of an acerial system,
one which will reflect to the credit of the
censtructor and give particularly good
reception of stations near and far. The
dissertation on
the earth lead
alone was
given in
PoruLar
- WIRELESS, No.
231, Vol. X,
dated Novem-
ber 6th, 1926 ;
while in an
issue of the
journal, No.
243, Vol. X,
dated January
A 29th, 1927, all
= the points
likely to arise
in connection
and down lead were

q M%»fmb'ﬁ\x—-é
7 AN
/

231

with the aerial
delineated.

There now remains the earth itself, the
portion of the complete system which,
perhaps, in the majority of cases I have
had cause from time to time to examine,
is most neglected. This is a regrettable
state of affairs and, as will be shown later,
merits the earnest attention of all readers
seeking reasons for, what to them, is an
inexplicable combination of instability,
lack of sensitivity and selectivity as far as
their own receivers are concerned. When
the anticipated results from a recently
constructed receiver fail to materialise on
test, although the published constructional
details have been carried out with absolute
thoroughness, the designer is nearly always
held to blame, whereas carcful and im-
partial investigation shows the defect to be
nearer home, namely, the aerial system,
with long odds on the earth.

Usual Symptoms.

Before going into details as to what
constitutes a good or bad earth, let us see
how a poor earth manifests itself as far as
signal results and opecration are concerned.
The most general symptoms, assuming that
other things are above suspxcmn, are
instability, lack of selectivity, and poor
signal strength, with the cognate result of
failure to pick up those distant stations
which are so dear to many amateurs. A
little thought will produce a correct
diagnosis of the complaint, for a poor earth

%
t By H. J. BARTON-CHAPPLE, ¢
! Wh.Sch., B.Sc. (Hons.), A.C.GL

x D.IC., AMIEE. 2
¥#

- OO - O *

connection is tantamount to introducing a
resistance into the lead connecting the
earth terminal of the receiver to the earth
itself, as indicated by R in Fig. 1, thus
bringing about an apprcciz\ble loss of
scnsitiveness, The problem, however, docs
not end here. It is well known to most
readers of this journal that the addition of
resistance to any tuned H.T. circuit results
in a flattened resonance curve, or, in other
words, the circuit in question docs not
respond sharply 'toc & narrow dand of
frequencies, but is practically equally

sensitive over a broad band of frcquencies.

This is illustrated in Fig. 2, the curve
with a sharp peak bema for a tuned
circuit with low resnstance, while the
flat curve is the result of an addition to the

initial resistance, and it will be obvious

from this that selectivity is at a discount.
Instability is introduced <through the
earth point of the receiver not being at
earth potential in the truc sense of the word.
By earth potential we mean zero potential,
and due to parts of the receiving apparatus
being above this true zero, the adjustments
are adverscly affected, become more diffi-
cult to handle, and stability is thus at a
premium.

Various Types. :
Everyone is aware that deeds, not words,
are the real criterion, and are more likely
to convince the sceptics, so if anyone takes,
say, a two-valve set, with an efficient stage
of H.F. amp]xﬁcatlon, for trial on different
acrial systems, they cannot fail to be led
to this conclusion. A good aerial and a
poor earth give poor results, but if, from a
variety of unfortunate circumstances, out
of the control of the amatcur, a bad aerial
is the only return for the labour expended,
then if this is used in conjunction with a
rcally good carth, the results will be far
(Continued on nert page.)
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Two types of earthing devices :

The Climax tubular earth and the Eelex bowl,
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more satisfactory than in the previous case.
Thus a good earth will allow you frequently
“.to retricve some of the loss in efficiency
brought about by screening from trees or
buildings, reduced height owing to the
presence of overhcad wires, ete., hence any
efforts directed towards the earth portion
of the complete aerial system brings in its
train a good return for the time and labour
invested.

Having outlined the points associated

with cause and effect, let us examine a few
types of earth, and weigh up their good and
bad features. The query is often raised
as to whether it is the better policy to have
an external earth or make use of the popular
water-main earth. Now, this will depend
on circumstances. Where such a course is
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permissible, a direct earth outside the house
is usually rather better than the water-pipe
earth, but the main factor governing the
final decision is the resulting length of the
earth lead, and a personal test is the surest
way of getting the best answer. If recourse
is made to the water pipe, pay attention to
the following points.

Do not join the earth lead to any of the
water pipes in an indiseriminate’ manner.
First of all trace out the system and find
what is known as the rising or ascending
main—i.e. the pipe connected direct to the
underground main passing up to the taps
and cistern. Naturally this pipe will be
always filled up with a column of water,
and a good earth connection is thus pro-
vided. The other pipes will usually traverse
a long length and have many joints before
entering the earth, and conscquently we
automatically inherit what is, in effect, a
long carth lead, which, as we have seen
previously, is to be avoided.

Making the Joint.

Be very careful in making the joint to the
lead pipe, and if at all doubtful of the
efficacy of your handiwork after a soldered
join is made, call in a plumber to undertake
the work. Failing this, a dry joint, well
looked after to prevent corrosion and the
accumulation of dirt, is to be preferred to a
badly soldered joint. This can be effected
readily if the pipe is scraped clean and bare
copper wire wound round, twisting the
ends together and wedging the whole
arrangements to ensure good contact,
somewhat in the manner illustrated in
Fig. 3. Any slackening of the wire can be
compensated for by driving in the wedge
a little farther.

Although an oft-repeated warning, it is
worth repeating: Do not be tempted to
use the gas main as an earth. Apart from
the likelihood of an explosion should light-
ning strike the aerial, this is very bad prac-
tice since the intervening gas joints, be-

tween the point of
connection to the set

®

and the buried gas
main, introduce a
very large resistance.
Thesealing compound
employed in these
joints is for the pur-
pose of preventing gas
leakage and conse-
quently metallic con-
tinuity is at a dis-
count. If difficultics
of gituation preclude
the making of a good
connection to a water
main or outside earth,
instead of using -the

Aerial-earthing switches or lead-in tubes incorporating thesé, or lightning
arresters, must be efficient both mechanically and electrically.

gas pipe, resort to a
cournterpoise. In cases
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of emergency thiscan take the form of a length
of wire laid on the floor in the vicinity of the
set, onc end being eonnected to the earth
terminal ; but for permanency, the counter-
poise is really a duplicate of the outside
overhead aerial. The wire or wires should
be run underneath the acrial at least six
feet above the ground and be well insulated.
The connection to the counterpoise should
he brought into the house through a lcad-in
tube, in a similar manner to the aerial, and
joined to the earth terminal on the set.

The Best Position.

The buried earth should be as nearly as
possible below the acrial, otherwise the
presence of impurities in some types of soil
may make the arrangement inefficient, due
to the distance between the actual earth

2
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connections and that portion immediately
below the run of the aerial wire. It is for
this reason that the water-pipe earth some-
times gives. poor results, the actual under-
ground mains often being very remote from
the position beneatly the aerial.

To assist in keeping the carth damp, very
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small picces of coke and ashes should be
mixed with the earth surrounding the metal
plate, and a pipe lowered into the ground
through which water may be poured. (Sec
Fig. 4.)

Four or five wires, spaced about six to
nine inches apart, as indicated in Fig. 5, will
provide an efficient arrangement, and in dry
weather function as a sort of counterpoise so
that the previous watering precautions do
not hold.
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IN the last two issues I have described in
detail the Loftin-White method of
constant coupling and oscillation con-
trol. This, as readers now know, is applic-
able to aerial coupling, inter-valve coupling,
and—as I shall show this week—to reaction
coupling, giving a uniform feedback of
energy for reaction purpose over the whole
range of the tuning condenser and coil used.
Before going into details of this remarkable
development it will be well to consider a
few points regarding the ordinary methods
of reaction and their disadvantages.

—_
i

If we consider the circuit in Fig. 1, we
shall see that the reaction coil L, is coupled
to the grid circuit tuning coil L, variably,
this bemc the commonly used * swinging
coil ” reaction method. We will imagine
that the coil L, is a No. 60 and that it is
coupled to the aerial in which the coil L, is
situated. With a small setting of T, we
shall tune to the short waves used in
general broadecasting, while at the maximum
value we shall be able to tune to the wave-
lengths at the top of the shorter wave-band
scale

Operation of the Circuit.

{When currents are induced in the circuit
L,~C; by the arrival of signals from the
‘broadcast station, the variations of voltage
set up across the grid and filament con-
nections of the valve cause variations of
current to flow across the space in the valve
between the plate and the filament. The
path of this plate current is obviously
through the coil L;, which being inductively
coupled to L, induces correspondingly
currents in L,~-C, circuit. This, of course,
is common knowledge, but I am repeating
the facts as we have to consider in this
article certain critical values which need a
clear understanding.

Now the actual current flowing in L is
provided not by the incoming signals but
by the high-tension battery. The sole
purpose of the incoming signals is to control
this energy by voltage changes on the grid

of a valve corresponding to varying pres-.

Some farther practical notes
concerning the new Loftin-
White circuits.

(Editor of “The Wireless
Constructor.”’)
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* sures on the accelerator pedal of a motor-car.

It is therefore possible to have a much more
powerful current flowing in L, than in L,,
and this being so, we can feed back more than
enough energy from the plate circuit into
the grid circuit to maintain the receiver in
a state of continuous oscillation.

In most cases, however, this is a very
undesirable state. What we want to do is
to utilise this feed back of energy so that the
grid circuit is just below the state of
oscillation, whereupon the receiver is most
sensitive to the reception of weak signals.

¢ Critical Reaction.””

This state is generally called -* eritical
reaction,” and it is as well to state right
away that not one receiver in fifty is so
designed that this highly sensmve stfxte is
achievable. Most receivers * plop” into
oscillation long before the critical state is
reached, so that most experimenters are
qlute unaware of how sensitive a single
valve set can really be made.

A question often asked by the beginner
is why a critical reaction setting cannot be
found for coils L; and L, and fixed, so that
the receiver will be in just the right state of

* scale setting, the circuit is much *

The reason

sensitivity over the whole scale.
is, firstly, that when the condenser is set
at a very low value the circnit can be made
to oscillate very casily, whereas when C, is

0003 mfd. for its full
‘stiffer.”
Pmrrressnelv, more reaction is necded as
we increase the condenser readings and np
one setting would suit the whole “scale.

But there is another more important
reason why the reaction cannot be set
constant for this particular circuit. As we
increase the value of C, so we decrease the
frequency of the circuit and, as we have
already seen, the efficiency of inductive
coupling decreases as we lower the frequency.
In the previous Loftin-White articles we
have found that whereas the energy transfer
in inductive coupling decreases as we lower
the frequency so the transfer by capacitative
coupling increases as we take the same step.
Obviously, then, we can adopt the Loftin-
White prmclple to reaction coupling in a
single valve set, and if all values are
correctly proportioned, we should be able to
compensate for both effects and retain this
desirable” critical reaction state over the
whole tuning range.

increased to, say,

The Controlling Resistance.

For those who wish immediately to try
out the arrangement in practice, a circuit
diagram and a practical wiring diagram are
both given in this article. Those readers who

(Continued on next page.)
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have already made up the experimental
board will have no difficulty in adapting this
and those who have so far confined them-
sclves to theoretical study will find it easy
to assemble a few pieces of apparatus on a
board in the manner shown. The additional
component requited is a variable high
resistance, such as a Dubilier Duvolcon or a
Centralab 0-500,000 ohm variable resist-
ance. Although a three coil is not strictly
necessary, it has the advantage in adjusting
aerial coupling and, of course, the swinging
reaction coil is only moved in the prelimin-
ary adjustments, for once the correct
coupling has been found it will'* stay put
over the whole tuning range of the condenser.

Values of Condensers.

It is important to note that the grid leak
R, must not be placed across the grid
condenser Cy, for if it were so placed the
plate potential would be applied to the grid
thtough L, and L,, while, of course, the coil
L, must be coupled to coil L, the correct
way round. The radio-frequency choke is
necessary to prevent the radio-frequency
current passing to earth through the 'phone
capacity and the bigh-tension battery rather
than through the coil L; and the coupling
condenser Cp.. This ¢hoke can be a plug-in
coil of, say, 200 or 250 turns, or one of the
many excellent radio-frequency chokes now
sold. It may even be possible to dispense
with this in a few cases where the choking
effcct of the telephones is sufficient, but 1
wonld advise its use in all cases to.obtain
reliability.

The value of the condenser C, can,’ of
course, be any suitable capacity for tuning
over the broadeast range with a given coil.
L, can be a No. 60 and C, a -6003 or a -0005
mid. max. Using an H.F. type of valve the
coil Ly can be o No. 35 for first trials and
the coil L; must be chosen to suit your
particular aerial. C, should be variable in
steps and R, two or threc megohms, You
will find it interesting to experiment with
different grid leak values here. R, must be
continuously adjustable up to, roughly,
500,000 ohms.

The value of the condenser C, must be
very carcfully chosen and in the previous
Loftin-White article I have shown the
McMichael clip-in condenser base into which

“various values can be clipped as required.

A still further improvement on this arrange-
ment, and one which gives the reader a wide
range of condenser values at low cost, is to
use the C.A.V. Multiple Fixed Condenser, of
which two patterns are made, one with
values from 0001 to ‘0015 and the other
from ‘001 to -015. 'The latter is the value
to choose. In this the reader can get many
values from ‘001 upwards in small steps
and if he requires greater refinement one of
the other values, i.e.— 0001 to -0015 can be
placed in parallel, thus giving an almost
infinite number of variations..

Preliminary Experiments,

The first experiments with this set should
be carried out as follows.

Place a No. 60 eoil in the middle socket of
the three-coil holder. Do not trouble to
conneet aerial and earth nor place any coil
in the left-hand, or aerial socket. Short
circuit the right-hand (reaction) socket and
choose a fairly large value such as -005 for
(. Now with a suitable valve, such as an
H.F. type, in the socket listen on the
telephones and vary the tuning condenser

Popular Wireless, April 23rd, 1927,

from the bottom of the scale to the top,
keeping R, at a minimum resistance value,
You will find that the receiver will oscillate
with all of the plates interleaved—i.e. at
maximum capacity and will not oscillate at
the lower end of the scale, this being quite
the reverse of the usual phenomenon.

Do not be tempted to short circuit the
condenser C; to try the inductive effect
alone, for if you do this the high-tension
battery will be connected direct to earth
through the telephones, the radio-frequency
choke and the coil L.

Now insert a coil of, say, 35 turns in the
reaction socket and bring up the coil to be
fairly tightly coupled to the centre coil.
If the reaction coil is the correct way
round for this experiment, the eoupling of
this coil to the grid coil will tend to set up
oscillation when the condenser C, is set at a
minimum capacity.

Even Reaction.

When the coil is correctly connected you
can then proceed with your experiments and
by adjusting the capacity of C;, and the
value of the coil Ly, vou will be able to find
an adjustment which will give you, if not
perfectly critical reaction over the whole
scale, a sufficiently constant reaction to
give a very appreciable and useful amplifica-
tion effect. In arriving at your result, aim
first to get even oscillation over the whole
scale, and then by increasing the value of
R,, bring the set just below oscillation
point.

When the aerial is connected, of course,
there will be an effect of aerial damping to
consider. The Loftin-White system of
constant coupling can also be applied to
the aerial here, but I do not advise the
cxperimenter to try this until he is well
acquainted with the working of the receiver
with the normal form of coupling.
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HE Congress of America has finally
passed a bill for the regulation of wire-
less in that country. And a stormy

passage it has had. With broadecasting
conditions becoming worse daily, and hardly
a single station broadcasting without an
accompanying heterodyne whistle, many
had despaired of legislation ever being
passed. The situation was becoming in-
tolcrable. So many loopholes had been
found in the old wireless laws that it became
impossible for the authorities to refuse the
issuance of a licence to whomsoever wished
to broadeast, providing a few minor quali-
fications were not lacking.

Twenty Local Stations.

That the ether was hopelessly over-
crowded was no excuse for the Secretary
of Commerce (who administers radio broad-
casting in the United States) for denying-
an applicant permission to add his voice to
the chaos. Were that the case, there is
little doubt that conditions would not be so
severe as they are in America to-day. This
moming’s “ New York Herald Tribune ™
(to-day is a Sunday) prints programmes for
to-day of over twenty local broadcasting
stations. By local is inferred any station
within a dozen or so miles of the centre of the
City. If we double this radius, the number
of broadcasters would be increased by at
least fifty per .cent. Incidentally, there
are now over seven hundred licensed broad-
casting stations in America.

The Radio Act of 1927, as it is termed,
having passed the House (the House com-
pares with the British House of Commons)
two days after its presentation, was delayed
in the Scnate (House of Lords) through
filibustering, and finally passed on Friday,
February 18th, and was sent to President
Coolidge for his signature.

An ‘“ Air Magna Charta.”’

The main point in the new American law.
is that a commission, known as the Federal
Radio Commission, shall be created, the
President of the United States bemg
responsible for the appointment of the five
men comprising this Commission. The
United States is divided up into five zones
by the law, and one commissioner is chosen
from each zone. Qualifications which the
commissioners ‘must meet are as follows:
They are required to be citizens of the
United States; no member of the com-
mission shall be financially interested in any

branch of wireless; not more than three
of the Commissioners may be of the same
political party.

The five commissioners will be remu-
nerated to the extent of $10,000 each for
the first year of their services, and $30 per
day, with all expenses, for each day on
which they have to attend a session after
the first year. The five commissioners are
to be appointed for two, three, four, five,
and six ycars respectively. New com-
missioners will serve for a six-year term.

In the hands of this new Commission
rests the future of radio broadcasting in
America. They have the power to make
or break broadcasting in that country.
Senator Dill, interviewed after the passage
of the Act, described it as the “ Air Magna
Charta,” for it makes public service the
basis of granting, refusing, or revoking a
broadcasting licence’

New Licences Necessary.

Within sixty days after the first meeting
of the - Commission, every broadcasting
station (and every commercial or amateur
telegraph station for that matter) must
apply to the Commission for a new licence,

The aerial of WR N Y, “ Radio News*’ station
on the Hotel Roosevelt, New. York,
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Some interesting
details of the new
Commission that

is to govern Broad-
casting .
U

in the
A

By LAWRENCE
W. CORBETT,

“P.W.'s" New York
Correspondent.

the latter, if granted, lasting for a period
not to exceed three years in the case of a
broadcasting station. This is where the
Commission is going to meet with difficulties.
It will have to adopt a system of weeding
out to improve present-day conditions. It
may have to refuse several hundred renewals
to stations which at present are on the air.
What then ? There will be cries of despair
from those present licensees who have spent
thousands of pounds, despite warning, in
erecting a broadcasting station during
recent months, and whose claims for renewal
will be denied by the Commission in sixty
days’ time.

The law is very flexible as regards the
granting of licences, and it will be a simple
matter for the Commission to refuse a
licence on the grounds that a certain dis-
trict is already sufficiently supplied with
stations, and an over supply would cause
interference. Reading the law in such
light, it would be legal for the Commission
to cut down the present forty odd stations
around New York to balf a dozen or so.
An applicant whose request for a licence is
refused, has the right to appeal for an
opposite decision to the Court of Appeals
of the District of Columbia. Such appeals
are likely to be numerous when the Com-
mission first becomes active, and it will be
interesting to watch their outcome,. '

Final Decisions.

At the end of a year, all the duties vested
in the Commission, with the exception of
those concerning the revocation of a station’s
licence, are automatlcally transferred to the
Sceretary of Commerce, who may, however,
entrust to the Commission for decision any
matter he may so desire. The Commission,
when the Secretary of Commerce assumes
its duties, thon becomes an appellate body,
to which all disputes regarding the issuance
or renewal of a licence are referred for
adjudication. The decision of the Commis-
sion in such disputes is final unless the
plaintiff wishes to take the matter to a
higher court.

The Commission has a pretty free hand
in the matter, and they will receive very
little sympathy from the- American public
if they cannot greatly improve broadcasting
conditions as they now are.

Although puplic opinion is not -in favour
of a control resulting in a restricted broad-
casting similar to that existing in England
it is certamly tired of an etheric chaos.
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Collapsible  Cage.”

VERY convenient cage aerial which I
sce described in one of the foreign
papers consists of two aluminium discs

which form the ends of the cage, these discs
each being pierced with eight holes symmetui-
cally spaced around the rim, through which
cight stranded wires are passed. Esach wire
has a lug at each end to prevent it from
coming out of the hole, so that the device
forms really a collapsible tubular cage.
It can be evected by passing a small rod
through a hole provided in the centre of
each of the aluminium dises, this rod then
supporting the discs at the correct distances
apart, so that the eight wires are in a taut
condition. The cage aerial thus formed may
be suspended -in any manner, or may, of
course, he mounted vertically upon the
end of a mast. Apart from the convenient
form of this aerial it is claimed to have
considerable sensitivity for reception,

Universal Condenser.

A remarkable variable condenser has
latcly appeared on the American market
which seems to be intended to combine
in a single instrument all the useful pro-
perties which have hitherto belonged to
all different types of variable condensers.
It is stated to combine features of the
straight-line capacity, the straight-linc
wave-length, and the straight-line frequency
types, and to give the greatest possible
separation between stations throughout
the entire broadcast band. It has heavy
brass plates held in position by tie-bars,
an exterior brake for holding the rotor in
position, one-hole mounting with anchoring
screw, and pig-tail rotor connection and
ball-bearing shaft.  Another interesting
feature is that the axle may be entirely
removed and a longer axle substituted in
order to connect scveral condensers to-
gether. The condenser may also be adjusted
for coupling to other condensers, for
applying a gear-type vernier to a single
condenser, or for mounting a variable
primary coil. Also, a shaft of insulating
material may be substituted, if desired
instcad of the metal shaft.

Altogether, -this condenser Seems to be
about as adaptable as such an instrument
possibly can -be, and the product of careful
thought and considerable experience.

Short-Wave Communicaticn.

The recent discovery that, by the use of
short waves, considerable distances may
be covered with an extremely small power,
is now being made use of in various parts
of the world by business concerns for inter-
communication between their different
branches. One of the leading American
organisations to utilise this means of
communication is the General Motors
Export Company. Short-wave stations
have been installed in Valparaiso, Buenos
Aires, regional headquarters at Montevideo
and at San Paulo. Similar stations are
now in process of erection at two points
in Northern Brazil.

These stations are all operating on a wave-
length of 40 metres, and signals are ex-
changed between them’ quite easily when
ships off the coast of Rio, using long wave-
lengths, cannot reach coastal stations
owing to static interference.

Every night, at a definite time, messages
are broadcast from regional headquarters
to each of the branches scattered throughout
South America, and “the day’s reports
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from the branches are given at Montevideo.
The station at San Paulo has daily con-
versations with Chile and Buenos Aires,
and with amateurs in various parts of
South America.

Licence Difficulty.

The only serious difficulty which has
heen experienced in the installation of
this system was that of obtaining licences,
particularly in Argentina and Brazil.

Across the United States the 17-metre
wave is daily carrying communication
between the main works of the General
Electric Company in Schenectady, N.Y.,

Popular - Wireless, April 23rd, 1927.

these: new rays have a speed sufficient
to take them round the earth 75 million
times in a second. They are described as
“ cosmic  rays, and they will discharge an
electroscope even though it may be sheathed
in lead, which would have the effcct of
keeping out any other high-frequency
rays hitherto known. The cosmie rays
have a frequency about a thousand times
greater than the X-rays,

Wireless Clocks.

Dr. Lee do Forest believes that before
very long the automatic regulation of
clocks and watches by radio will be an
established fact. He says:

“ It is possible, even at this date, to use
a simple receiving set for this purpose,
with a relay which corrects itself once or
twice a day, or to adjust the escapement
in a watch or clock so that it will register
an impulse from a master station every
gsecond or-so. This is actually little more
than the Western Union Telegraph Company
is now doing with a myriad elocks whieh
are electrically operated and regulated.

A new completely seli-contained portable receiver exhibited at a recent London exhibition.

and its factory in California. A similar
service isnow operated by the Westinghouse
Electric and Manufacturing Company be-
tween its plant at Pittsburg and those at
Springfield, Mass., and Cleveland, Ohio.

Many other concerns are also making
use of this cheap and efficient system.

Dr. de Forest’s Forecasis.

In the current number -of * Popular
Radio” is an important article entitled
“ Radio in' 1950,” by .Dr. Lee de Forest,
in which some remarkable speculations as
to the future of wireless-are made by one
of the greatest living authorities on the
subject.

You know that light waves and wireless
waves travel with a speed of approximately
186,000 miles per second, or sufficient to
go round the world about seven times
per second. Dr. R. A. Millikan, the famous
American physicist, now comes forward
with the suggestion that there are rays
which have a frequency of vibration of
10 million times that of the fastest or

violet light rays, According to Dr. Millikan,

An impulse is sent by wire every ten
seconds.”

There is no reason why the desk clock
in one’s office should not be thus kept
accurately on the sccond with Greenwich
time.

After discussing many other interesting
matters with characteristic liveliness and
imagination, Dr. de Forest concludes his
article with a reference to the possibility
of communication with Mars.

“ When Mars was nearest the earth a
few months ago, an English doctor sent
in a telegram to be transmitted by wireless
to that planet. His faith in radio was too
great. But who shall say that some higher
frequency (such as that of the cosmic rays)
may not make it possible to communicate
with Martians—if there are any—when next
that planet swings our way ? ”

A New Current Measures,

A new instrument that indicates a change
of electric current as small as one ten-
millionth of an ampere has been developed

(Centinued on page 364.)
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XN a recent article entitled “ How to Make
Fixed Resistors,” we dealt principally
with a simple and practical method of

finding the correct gauge and length of

resistance wire to use in order to “ drop”
the accumulator voltage down to the volt-
age at which the valve should operate ; that

the shoulders of two small terminais which
are fittcd to the strip in the manner shown
at A, in Fig. 1. The length of the strip will,
of course, depend upon the amount of wire
uzed ; it should be about } in. wide and
% in. thick, and to find the exact length it
is only necessary to cut out a few fairly

- long strips of cardboard,

A

wl

each } in. wide, place
them one over the other

©

9

until they equal the
] thickness of the fibre,

wind the wire on same,
measure the length of
the winding, and then cut

the fibre strip to a corre-
sponding length, plus the

space to be occupied by
the terminals.

In place of one of the
terminals a sheet hrass
spade may be fitted, as
at B, this being joined
direct to the filament
terminal on the valve
holder. Flush-type valve
sockets may also be used,
as at C, small soldering
tags being clamped under
their shoulders ; thus the
Tesistor may be mounted

on ping, or the connec-
tions may be soldered. A

= very simple form of
) “ semi-variable * tesistor

is, the correct working voltage, as specified
by the makers of the valve. It was also
mentioned that the length of wire could be
wound on a former of almost any desired
shape or form, providing it was neat, well
made, - and suitably mounted. This may
have tempted many constructors to try to
improve on the examples which were given

in the sketches, and so it may be well to
deal with a few further examples.
Undoubtedly the most simple and
cheapest method of making up these useful
little components is to wind the wire over a
flat strip of fibre and connect the ends to

is shown at D. Here one
end of the winding is joined to an ordinary
terminal.

Enclosed Resistors.

At this end of the strip is fitted a small
telephone  terminal, this being con-
nected to the valve holder via a short
length of ordinary busbar wire which is
previously bent at one end to form a
“glider” to engage the bared winding.
Connection is made to the ordinary ter-
minal (on left) by means of a flexible lead,
so that adjustments may be effected by
sliding the resistor over the permanent
‘“ glider,” the telephone terminal acting as
a guide and locking device for the latter.
In its present form this arrangement is
not entirely successful, owing no doubt to
the absence of a spring effect between the
copper wire and the winding ; nevertheless,
it is simple, and a more efficient modifica-
tion of same would he well worth trying.

Fig. 5 shows two simple modifications
of the ideas A to C. On the left the strip is
fitted with an angle spade and a small ter-
minal so that it ean be attached to the valve
holder in an upright position, as shown in
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Fig. 4, and on the right the strip is bent to
approximate with the periphery of an exist-
ing valve-holder base, fitted with an angle
spade and a small terminal. and attached to
the holder in the manner shown in Fig. 8.
Amateurs who prefer to enclose the
Tesistance elements in small casings will
find a emall idea germ in the arrangement

K

NRANAAN SRS 37

(S -
I

outlined in the diagrams E to H (Fig. 1).
Take an ebonite or fibre tube about 1} in.
in diameter, and cut off a ring about % in.
wide.  Fit two brass stops (as used for
multiple switches), as shown at E, prepare
two cardboard discs as end-caps for the
ring, and to the centre of one disc secure
a 3-in. length of round wooden rod, about
4 in. in diameter. (See F.) Wind the resist-
ance wire over the wooden rod, secure the
ends with small screws, and connect them
to the nuts on the stops. At the same time
glue this disc to one side of the ring and
(Continued on next page.)

i )

Fig. 4.—The resistor in place on the filament
terminal of the valve holder,
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(Continued from previous page.)
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similarly attach the other disc. The complete
resistor, as at G, may then be mounted in
any suitable spring clip holder, such as the
one shown at H, the flat sides (or otherwise
ends of the casing) lying parallel with the
Lase of same.

Fig. 5. Two forms of home-made resistors,

A more simple form of casing is shown at
T and J, in Fig. 2, where a small pill-box,
well dried and shellacked, is fitted with two
valve pins which are connected to the ends
of the resistance coil. The latter is wound on
a small bobbin consisting of a piece of fibre
rod and two flanges, the flanges fitting
tightly into the box so that when the con-
nections are made as at T the coil may be
pressed into the box and secured, if neces-
sary, with a little glue.

Further Designs.

The flanges are provided with holes or
slots so that the connecting wires may be
kept clear when fitting the coil. The lid of
the box should be glued in position, and
for sake of appearance the box may then

be covered with imitation leather, as
shown at J.

Fig. 3 shows three alternative methods
of arranging the coil; at L the wire is
wound over a simple former made up from
two interloecked fibre strips arranged as
at K, at M the wire is wound over a
wooden rod which is attached to the lid
of the box, and at N three or four small
ebonite rods or tubes are used in place of
the solid wooden rod.

Empty cotton reels make excellent
formers for fixed resistors. Take a small

Fig. 8. The circnlar (ype in position.

wooden reel and saw off the flanges at the
points indicated by the dotted lines at O,
in Fig. 7. Trim them up as at

P, plug a piece of soft round
wood into each end of the reel,
and carefully drill a small hole
through the edge of each flange.
Fit each plug with a small

woodscrew and washer, and

then proceed as follows: Take
one end of the resistance wire,
pass it through the hole in one
of the flanges, and clamp it
firmly under one of the washers.
Wind on the wire, pass the
other end through the hole in
the other flange, and secure it
under the other washer, taking
care not to strain the wire to
breaking-point when tightening
the screw. The complete resistor
may then be provided with any
suitable protective covering.

A Neater Arrangement.
Without going to any extra
trouble and expense we can

acquire a much neater and
more “ scientific-looking ” re-
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sistor by following the suggestion.in Fig. §
Here the former consists of an ebonite rod,
drilled and tapped at both ends, and-fitted
with a small terminal and a brass stud, as
shown at R. The stud is part of a screw
which fits the thread in the milled nut of one
of the filament terminals on the valve
holder ; it is screwed firmly into the ebonite
and then cut off so that four or five threads
are left projecting. Over this is screwed the
milled nut taken from the valve holder ter-
minal which, if sufficiently deep, will contain

Fi qg. 9 X
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enough threads for making the necessary
attachment to the terminal shank on the
valve holder. The beginning of the resistance
winding is firmly clamped under its head,
in the manner shown at S. The wire is then
wound on the former (the length of which is
previously ascertained) and the other end
sccured under the shoulder of the terminal,
as at T, thc complete coil then being pro-
vided with the usual protective covering.
Such a device is suitable for use with the
types of valve holders shown at U or V,
where the terminals are placed well away
irom the valve. Fig. 10 shows the resistor
connected to an experimental valve holder.
(Continued_on page 363.)
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Fig. 10, A further type of resistance that is easily

constructed.



Popular Wireless, April 23rd, 1927.

IRELESS has figured prominently
in- the newspapers- this week, and
amateurs have been interested in

the re-broadcasting of wireless programmes
received from a station 12,000 miles away.
This was aecomplished on April 9th, in
Australia. The Philips Experimental Station
(Transmissions), Eindhoven, Holland, were
received by 2BL and re-broadcast; 2BL
is the broadcasting station at Sydney,
Australia.

Also, it is stated that three wireless
amateurs at Christchurch and Palmerston
North, Australia, report picking up the
transmission on short waves from Eind-
hoven. :

A'record like this. is enough to stimulate
any amateur, and to make him all the more
interested in his hobby. Those who say
that all the fun has gone out of wireless
since Marcuse and Simmonds, and others,
set up long-distance records, will perhaps
now realise that there is no end to the fund
of interest and amusement to be found
in amateur wireless work. Just as in
motoring when, year by year, new records
are set up (although this year’s record by
Major Segrave will want a lot of breaking !),
s0' in wireless are constant opportunities
cropping up , which give the amateur
chances for smashing previous records
and setting up new ones which, besides
being interesting and amusing, are of real
help to the progress and technique of
amateur radio-work.

A Television Triumph.

Another item of interest-is the report
from New York by experts of the American
Telephone and Telegraph Co. that television
will, within a few years’ time, have been
brought to such a state of perfection that
it will be in general use. As our readers
know, completely - satisfactory television
results can only be obtained when at least
300,000 optical ““dots™ are electrically
transmitted and received per second. Up
to date the maximum number transmitted
is 45,000.

The demonstration held in New York
recently was conducted both by telephone
and by radio, and, according to reports,
with equal success. Mr. Hoover, the
American Secretary of Commerce, par-
ticipated in the experiment, and his image
was clearly recognised at a distance of
over 200 miles. Mr. Hoover, in speaking
radio-telephonically between Washington
and New York, could not only be heard
in New York, but was seen ; and, later on,
the engineer in charge of the experiment,
after a technical description of what was
taking place, allowed his fascinated audience
to watch a comedian and to hear that
comedian, although the latter was speaking
and acting 200 miles away.
= The engineer pointed out that speed
and exactitude are the, first requirements
of television:- and, briefly, the process
used the other day was the dividing of
an object to be photogra.phed into 2 500
light squares of varying 1llummat10n,
they - being recorded in the form of tele-
graphic dots at the .raté of 45,000 per
second. They were tlansrmtted and then
re-assembled “on the receiving screen as
a sort of mosaic plcture

The English Experiments.

In this country we have all been watching
the experiments of- Mr. Baird with -con-
siderable interest, but in America they
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By THE EDITOR.
Short Wave Successes-—Simul-
taneous Seeing and Hearing by
Radio—A French Mystery Station.
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seem to have gone a step further and,
based on the experiments of Mr. C. Francis
Jenkins, have now evolved a sgstem of
television which, if not perfect, i3 at-least
comparable to the early successful flights
of the Wright Brothers in aviation.

This successful experiment in America
has, at any rate, demonstrated to those
pessimists who believed television was
only an ideal possibility that there is now
every chance of television being made
a praetical poscibility within a very few
years. Progress’is more or less inevitable,
and it is no exaggeration to say that the
day is not far distant when the British
Broadcasting Corporation of this country
will not only broadcast sound, but vision.

Radio Melodrama,

Considerable excitement in France has
been occasioned by the discovery of a
secret .wireless station. The story of this

‘station reads very much like an old Drury

Lane melodrama.

It is stated that- this station has been
used for the service 'of * international
finance,” and its discotery by the police
has put an end to what, it is alleged, was
a very successful and -highly ingenious
method of quick market dealing. It

a3h

appears that for some time past Goveru-
ment officials attached to the telegraphic
department of the Post Office have been.
rather puzzled by advertisements asking
for wireless operators. The police looked
into the matter, and discovered that a
pcwerful transmitting station in a’ private
house in the suburbs of Paris was operating
without authorisation, and between nine
and six o'clock each day messages were
sent out with sufficient power to reach
Amsterdam, Berlin, and Russia, giving
exchange rates and Paris Stock Exchange
quotatlons

In order to prevent these messages
bemg read by listeners-i -in, the numbers
in the messages were, it is stated, altered
in accordance with an agreed formula, 50
that they conveyed nothmo' to a person
who did not possess the key to the code.
Six bankers and the two operators in
charge of the station are to be charged
with infringing the Government telegraphic
monopoly.

This Paris story reminds us of an attempt
which was once made to set up a private
transmitting station near a race-course
in order to broadcast the result of the
race to London, where bets were made,
after the horse had won, but before the
result of the race reached London.

News also comes from Paris that a new
transmitting station, called Radio Vitus,
is now transmitting on Sundays, Wednes-
days, and Fridays between 9 p.m. and 10.30
on a wave-length of 308 mectres, and
reports from British listeners will be
welcomed by the owners of the station.

Letters should be sent to The Director,
90, Rue Damreont, Paris, and listeners are
asked  to give their opinions as to the
quality of modulation, power, and purity
from this station.
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One oi the huge mductance coils ” at the Komintern bvondcastmg statxon, Moscow,
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{ MOSCOW’S NEW BROADCASTING STATION |
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The photograph above shows the
oscillator portion of the tramg- °
mitter, which was constructed by
Marconi’s Wireless Telegraph Co.

Above : A view of one
of the towers, showing
the ladder. (This can
be seen more clearly in
the lower right - hand
photograph.)

Right : The modulation
control board at the
Moscow station. : This
station is frequently
heard in this country on
two-and three-valve sets.
The three stations at
Moscow transmit on 450,
1,010, and 1,450 metres.

A close-up of the ‘ladder ang
guard which run from- - the
ground to the tops of the masts.
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STEEP SLOPE’

DEH 410

“Jt is astonishing how popular Resistance
Capacity coupling has become of late,” said
‘TONE’ to ‘POWER. “ Mind you,” re-
plied * POWER,’ “if the best results are to be
obtained from this type of circuit you must use
a valve with characteristics specially designed for
it. Now, the new D.E.H.410 ‘Steep Slope’
OSRAM VALVE has the high amplification
factor of 40, which means that great volume is
secured. At the same time waste resistance in
the valve is avoided, so that a very high H.T.
voltage is not required.” “ True enough,” said
< TONE,’ “ and usets of the OSRAM D.E.H.410
get all the sweetness for which resistance capacity
coupling is noted.”

D.E.H.410
Filament Volts - - 4.0 max.
Filament Current - 0.I amp.
Anode Volts - - - 140 max.
Amplification Factor 40
Impedance <~ - - 70,000 ohms.
PRICE 14/~

7V TONE & POWER'

STEEPSLOPE means STROVGER SIOGNALS

Sold by all Wireless " Dealers.

"Aduvt. of The General Electric Co., Ltd., Magne: House, Kingsway, London, W,C.2,
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ForCrystaland ValveSet Users.
7 orlrystaland Valveoet Users. 7
% %
% The NON:-VALVE Magnetic Microphone %
:/y; (Paient No. g’;
é/: 248581-25.) ;/:
% . %
7 Will operate a LOUD SPEAKER from . your > 7
% CRYSTAL SET. Makes weak "CRYSTAL orR VALVE 7z
;% RecepTioN Loup anp CLEAR in Headphones. Enables gV,
1/3 even very deaf persons to hear from Crystal Sets. %é
i/yi Operates perfectly on one or two dry cells. 54/5
:/7: NO Valves,” Accumulators NO FRAGILE :’i
% or H.T. Batteries, PARTS. %
// EASY TO ADJUST. NOTHING TO GET OUT OF ORDER. ;9'
Z COMPLETE 38/. 2DRY CELLS %
% AMPLIFIER, post free = (post free). .extra 4/- 7
% c z
% Microphone and other parts of %
,’/'; Amplifier also supplied separately. :;/'
e, - 7“5
% FULLY ILLUSTRATED  LISTS FREE. N
g/; Obtainable from your Dealer or from Sole Manufacturers and Palentees : g;
::/: NEW WILSON ELECTRICAL MANUFACTURING . CO., Ltd., - é:
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U.ni\-ersal fitting,
with screws for
baseboard and

panel mounting

{a ong "

Valve Hold-
er—typical of
Bowyer - Lowe
Quality— prevents
all microphonic
noises in dull emitter
valves and its design
reduces the inter-clectrode
capacity to a mininum.

Lowest loss,’ anti-capacity, shock
absorbing, it is the only valve
holder for the ultra-shert wavelengths.

Each valve leg is mounted on a phosphor

bronze spring accurately fixed on a bakelite
ring 2 inches diameter,. which mounting
will not melt when contacts are being soldered.

erdbovwe

ANNQUNCEMENT BY THE BOWYER-LOWE £°L'® LETCHWORTH HERTS

AN AN

—>"FKCQ"” UNITS <«

Derive Current for Wireless Receivers
from Electric Supply Mains (D.C. & A.C.)
by just attaching adaptor to lampholder!

' SAFE!
SILENT !
SOUND!

= “Thefirst—
- The Best—
. The Pick—

(British Letter Patent No. 262567.)
{ PROVIDES HIGH TENSION.

1 Tapping of 6o
PRICE £2:15:0. . qf the Bunch!”

MODELS FOR H.T. AND COMBINED H.T.—L.T.—G.B.
ILLUSTRATED FOLDER describing the 10 “ ECKO™
Models for each A.C. and D.C. Mains POST FREE,

Prices from 42/6

Obtainable at all the leading wireless stores or direct from :—

E;&QQLE [[\]3 (DEPT. A) 513, LONDON RO,

WESTCLIFF-ON-SEA.
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An article of essentially a practical interest.,
By J. F. CORRIGAN, M.Sc., ALC.

- (Staff Consultant.)
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NE of the most unfortunate things
about material devices and mechanisms
is that by far the majority of them

wear oub after they have been used for a
certain length of time. It is impossible to
eliminate wear and deterioration of one
description  or
another in any
humanly devised
instrument or
article. Henceit
is that any
article will only
give a certain
amount of ser-
vice before it
succumbs to the
universal tend-
ency to deterior-
ation.

Wireless head-
phones are very common and universally
known articles. And if you examine a
typical pair it will become obvious
that the instrument is really a very effici-
ently made article. You will find it to
be, in fact, a good mechanical production.
‘Also, from a consideration of the theoretical
nature of a pair of headphones, it is not
always easy to realise exactly why such
instruments decrease in working efficiency
and ultimately wear out. Yet headphones

A typioa! headphone
magnet.
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Fig. 2. Showing the field of magnetic force existing
around the poles of an efficient headphone magnet.

do wear out, as many enthusiastic radio
amateurs will know only too well. In what
manner, however, does this gradual process
of deterioration proceed ? Let us consider
the question a little more closely.,

Mechanical and Magnetic.

The construction of radio headphones is
well known to even the veriest tyro in
radio sgience, and therefore no purpose
would be served in entering into a descrip-

tion of the various
headphone ~ parts.
However, in look-
ing for avenues
along which the
actual working effi-
ciency of an average
pair of radio head-,
phones may gradu-
ally decrease, we
are confronted with
two main modes in
which this un-
wanted deteriora-
tion may take place.

"Phones lose their pristine
efficiency :

L. In consequence of mech-
anical disorders ;

2. As a result of the
deterioration of the magnets.

Most 'phones go wrong in consequence of
some defect which can be included in the
first of the above categories. However, let
us deal with the causes of ’phone disorder
which can be included in the second category
—viz., those due to a deterioration of the
magnetic properties of the 'phones.

Various types of headphones contain
different patterns of permanent magnets,
but despite this fact the various types of
magnets fulfil the same purpose, to wit, that
of exercising a constant pull upon the head-
phone diaphragms, and of varying the
strength of this pull under the influence of
the pulsating currents which pass into their
windings from the receiving set.

Fig. 3. A test

for the effici-

ency of ’phons
magnets.

A Simple Experiment.

Fig. 1 depicts a fairly typical type of
hecadphone magnet. From that photograph,
it will be seen that the magnet consists of
a circular piece of iron, upon which are
mounted two “ poles,” the purpose of which
is to actuate the telephone diaphragm.
Now, in a normal condition, these poles, and,
in fact, the whole of the magnet assembly,
arc imbued with a permanent magnetic
force. Magnetic force pours out of one of the
magnet poles, and passes across the inter-
vening space to the other pole.

Any amateur can be completely clear of
this point by conducting a very simple
experiment. Unscrew one of the earcaps of
a pair of headphones, and gently slide off
the diaphragm in order to expose the
magnet poles. Next, take a sheet of white
paper and lay it on top of the magnet
poles. Now sprinkle a small quantity of
iron filings on the paper, and finally gently

tap the latter with the finger of one hand.
The iron filings will assume a pattern
which will depict the actual presence of
the magnetic force flowing around the
magnet poles. Such a pattern is illustrated
in the photograph, Fig. 2.

If, now, this magnetic force with which
the telephone magnets are imbued is a
permanent characteristie, how is it, the
reader will naturally ask, that a portion of
this influence can be lost ? Without going
into the question of the theoretical nature
of magnetism, it may be stated that a
permanent magnet can lose a part or the
wholc of its magnetism in several ways.
First of all, if a magnet is subjected to
constant blows, it quickly loses a parb
of its magnetism. Again, if it is heated, the
magnetic influence departs. And thirdly,
a portion of the magnetic influence, instead
of flowing from pole to pole of the magnet,
flows out into space, thus resulting in a
gradual loss to the magnet of some of its
influence.

Why Magnets Weaken.
° A telephone magnet gradually weakens
in its attractive influence in consequence of

(Continued on next page.)

Fig. 4. The working parts of a telephone receiver
¢ earpiece,”
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. WEAR OUT. §

(Contsnued from previous page.)
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being shaken or knocked about. Every time
a pair of headphones are dropped, or even
carelessly thrown down upon the table, the
delicate magnets contained in the ecar-
pieces suffer a certain amount of mechanical
shock, and, in consequence, a quantity of
their magnetism is lost.

Again, the constant flow of H.F. currents
around a
magnet will
in time
caunse it
to undergo
a certain
amount of
weaken-
ing. Thus,
cspecially
when  the
’phones are
being used
; with a erys-
Fig. 5. A ‘“high magnification tal set, the
photo of (right) a buman hair, and magnetsare
(eft) a piece ’olhwire as \158(% in wind- very often

ing ‘phone magnets. continua]]y
‘subjected to this deteriorating influence. It
is well known that crystals allow a small
propertion of H.F. current to pass through
them unrectified, and if this current is not
short-circuited by a telephone condenser it
flows into the headphone windings, and, in
time, results in a decrease of magnet
strength. Such, therefore, are some of the
main factors which eventually result in
‘magnet deterioravion in the headphones,
and, in consequence, create a gradual (and,
let it be said, in the majority of cases, an
extremely mysterious) weakening of signals.

Testing the Magnet’s Strength.

Headphone magnets, if in an efficient
state, should be able to support at least
‘three small light iron or steel articles, such as
pins or paper-fasteners. Fig. 3 illustrates
a very useful test which may be made when
the efficiency of the headphone magnets
is doubted. If the magnet poles can support
a chain of pins or paper-fasteners in the
manner shown, there is nothing very much
wrong with their efficiency,

Now, let us turn to the consideration of
some of the
many mechani-
cal causes of
headphone de-
terioration. Fig.
4 shows the
working “in-
nards” of a

typical head-

phone ear-

. piece. “ Strong
Fig. 6. Magnified photograph >

of a headphoune bobbin. enough, g

may say, But

consider. The average headphone wind-
ing is made.with No. 47°’s S.W.G. enamelled
wire, which has an approximate dia-
meter of ‘0023 in. This wire, even with
its enamel covering, is considerably thinner
than a human hair, as the photograph,
Fig. 5, taken with the aid of a microscope,
will show.

There are an enormous number of turns .

of this fine wire on the magnet bobbins.

In fact, a telephone bohbin when magnified
up to three or four times its actual sizc looks
like a fairly hefty spool of wire, as the reader
will realise from a glance at the magnified
photograph, Fig. 6. Naturally, these tele-
phone windings are very delicate things,
and any slight fault, short circuit, or
breakage in the windings will give rise to a
headphone trouble which will be consider-
ably difficult to trace to its ultimate source.

There is a fallacy existing among some
amateurs that very strong signals will
affect headphone efficiency. In fact, a few
people talk about headphone windings
“ burning out.” Such a thing is rather
absurd, however. Six inches of No. 47
wire requires a current of slightly less than
1 amp. to fuse it. Now a few thousand turns
of this wire would possibly take less current
to become dangerously hot on account of
the fact that the heat generated by the
passage of the current would not be so
readily dissipated from the coil winding as
it would be from the straight length of
wire. However, allowing a wide margin, we
may say that it would take a continuous
current of something between a quarter
and half an amp. to heat up a telephone
magnet winding. Consider this fact, and then
dwell upon the fact that the average valve
set delivers a current of about 4 miffiamps,
(four-thous-
andths of an
ampere), whilst
a crystal set
passes a current
of 40 micro-
amps. (forty-
millionths of an
ampere). It will
then be perfectly
clear that tele-
phone windings,
employed for
normal purposes,
cannot pessibly
* burn out.”

It has bheen
shown by some
i experimenters
that telephone
windingsthrough
which strong
pulsating cur-
rents are flowing
from a powerful valve set sometimes actually
move in sympathy with the currents. Infact,
in some instances it has been possible actually
to hear signals with the telephone diaphragm
removed, the sympathetic vibrations of the
magnet windings being sufficiently intense
to sct up feeble sound waves,

Little Suspected Cause.

Here, then, is one cause of telephone deteri-
oration. Continual vibration of this nature,
even although it be small, will in time set
up a strain in some part of the winding, and
finally a breakage will result.

‘Breakages of the soldered joints in head-
phones which connect the magnet windings
to the external leads are fairly common,
and they are a prolific cause of héadphones
“ wearing out.”  For ‘instance, Fig. 7
indicates one of the best methods of * wear-
ing out” ’phones in the most rapid way

Fig. 7. Oneof the best methods
of ruining & pair of headphones.

possible. ’Phones should never be held by-

their cords or leads, for, besides being a
direct cause of soldered junctions coming

asunder, such a procedure often results in

the magnet assemblies being pulled slightly
out of position, an effect which will, of course,
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‘cause considerable deterioration in the
efficiency of reception.

There is still-another and little suspected
cause of headphone deterioration, and it
is one which is worthy of investigation. The
dyes which are used for the dycing of the
coloured silk wrappings with which tele-
phone windings and joints are covered belong
to a class known as “basic” dyestuffs,
Now, it has been shown some considerable
time ago that all basic dyes have a very
injurious influence upon copper. For in-
stance, if copper turnings are boiled for some
hows in a solution of these dyes, the metal

Fig. 8. “ Copper crystals * obtained by the corrod-

ing action of dyes on metallic corper.

corrodes and gives rise to crystals, the
composition of which is unknown. Some of
these “copper crystals” are showrr in
the photograph, Fig. 8. Recently, it has been
pointed out that the dye of silk coverings
which are used to protect fine -clectrical
windings very probably causes very dcle-
terious changes to take place in the metal.
In fact, I believe, cases have been in-
vestigated in which the action of the dye
on the silk wrapping covering a fine winding
has resulted in the gradual eating away of
the enamel and of the attacking of as many
as a dozen layers of wire.

Buckled Diaphragms.

Dealing finally, and briefly, with the
causes of headphone detcrioration, let us
now turn our attention to the diaphragms
of those instruments. When a ’phone
diaphragm is removed, the operation should
be proceeded with gently. Do not pull the
diaphragm away from the magnet poles,
The correct way to remove a diaphragm
is to slide it off the magnet poles. If a
’phone diaphragm gets into a buckled or
distorted condition, reception suffers accord-
ingly, and for the reason that under these
conditions the pulling power of the magnets
is not exerted equally, and also on account
of the fact that a buckled diaphragm is not
able to vibrate evenly.

Fig. 9 is an actual photograph of a badly
buckled diaphragm. This was taken from
a pair of headphoncs which were in actual
use, and which their owner considered to
have “ worn out.” The exact nature of this

Fig. 9. Actual photograph of headphone earpiece

- with a badly buckled diaphragm (countaining case
removed),

“ wearing out” the reader will be able to
appreciate from the enlarged photograph,
which shows the working parts of the tele-
phone, stripped of its containing earpiece.
In this case, the magnets and windings
were found to be in good order, and the

-substitution of new diaphragms for the

old ones rendered matters quite O.K, again,
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WO- valves cannot possibly be used in
‘any much better way than in a circuit
similar to that employed in the

receiver which forms the subject of this

article. With all the modern refinements
such as separate H.T. tappings, grid bias,
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sin of ‘ crowding
behind thepanel”
had been com-
mitted, for these
dimensions are
standard for one valve. But this is not
the case, as readers will be able to see by
examining the back-of-panel photographs.
As a matter of fact, there is plenty of
room for everything. Credit for this desir-
able state of affairs must be given to the
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and a small power valve, the plain, straight-
forward Det.-L.F. has no rival either as a
“ reacher out” or as a household loud-
speaker set for use with the local station
or the more powerful Germans. That is, of
course, * valve for valve,” and that is, of
course, also the writer’s opinion ; but it is
based upon a great deal of experience with
all kinds of sets.

No “ Crowding.”’
There are many things which go to make

a really satisfactory recciver heside actual.

range and volume capabilities. For in-
stance, stability, reliability, economy in
running costs, purity, ease of control and
compactness, are all most desirable factors.
And I think the “ All-Wave ’ can be said
to embody all these.
*“ dinky ” little set altogether, and I find
it all that could be required for loud-speaker
work from the local station, Daventry, and
one or two Continentals.

The “ten by seven’ panel front and
6} in, basehoard depth would lead one to

It makes a very

very compact tuning unit employed and
to Messrs. Brandes’ variable condenser.
Although this latter
is an S.L.F, it is so
designed  that the
sweep of its vanes
covers an area no
greater than that of
an ordinary variable.

The A.P. coil em-
bodics both the aerial
tuning inductance and
the reaction coil. As
I have hinted before,
the circuit embodied
in the “All-Wave”
is a perfectly straight-
forward Det. and L.F. ;
but, as you will sce
by the theoretical
diagram, it embodies
all the refinements
which go to make it
first class both in
point of sensitivity

imagine that the

S R R e D AP 1
z A neat little Det.-L.F, capable of useful local loud- 4
t speaker work. z
hesigned, buil{ and described by 4
G. V. DOWDING, Grad.lEE, 4
4 (Technical Edior.) z
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and purity of reproduction. With its
on-off switch and simple controls it is an
ideal receiver for household wuse, while
remembering that no additional coils of any -
kind are required it is inexpensive to
construct. It is easy to-build, too, will take

HIUROHI T HEHEHUO TR RO
LIST CF PARTS.

Panel 10 in. by 7 in.

Cabinet (baseboard 10 in. by 6} in.).
L.F. transformer 4-1 ratio.

Variable condenser -0005 mid.

A.P. coil unit,

Baseboard mounting valve holders.
Terminal strip 51 in: by 11 in.

2-meg. grid leak.

0002 mid. fixed condenser.

'005 mfd: fixed condenser.

Baseboard mounting ** Variable Fixed *’
resistor,

On-oft switeh.

Terminals, quantity of wire, screws, ete,
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any make of valves of a more or less suitable
type, and is not critical in respcct of the
values of the minor components.

Purchasing the Components,

Now, talking about components, there
ate good components and there are com-
ponents that are not so good. Do not be
inveigled by an unscrupulous dealer (most
dealers are good enough fellows, but there
are a few who are just a little too keen
on shifting junk lines!) into purchasing

(Continued on next. page.).

_Although the panel measures bat 10, in. by 7 in., and the bas..bard 61 in,
in depik, there is no uddue back-of-panel * crowding.”” i
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(Continued from previous page.)
*

*

unbranded gear. To buy such is always
attended by a grave risk. Components

switch, four for terminals, and three for
three § in. panel fixing screws, and the task
is completed. If desired, the loud-speaker
terminals can be accommodated on a larger
terminal strip at the back of the baseboard.
Personally, I rather prefer them on the
front of the panel.

The terminal strip measures 5}in. by
1% in. by #in. It could easily be exactly
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manufactured by reputable British firms
invariably carry guarantees.

In this present set the L.F. transformer is
undoubtedly the most important of all the
components.” A Gecophone having a ratio
of 1-4 is used in the original model, but any
other good make of a similar ratio can be
used. There is a very wide choicé, as
reference to the advertisement columns of
“P.W.” will show. But it must be remem-
bered that there is not a vast amount of
spare space behind the panel of this little
set, so that if another make is decided upon
it should -be ascertained that it is of suitable
dimensions.

Mounting the Components

Having got together all the components,
it will not be found difficult to assemble
them. By the way, the A.P. coil is pro-
duced by The Wireless Apparatus and
Battery Charging Co., 256, Narborough
Road, Leicester.

A “Mic” low-loss tuner could just as
easily be fitted, although the wave-length
range of this latter is not quite so extensive
as that of the A P. Against this, however,
it is only fair to add that the A.P. calls for
terminal adjustments to cover the whole
available band, whereas the Mic covers its
whole range without the necessity of
terminal rearrangements.

Of the panel drilling I do not think there
is any need for me to say much about. A
template is supplied with the A.P. coil, while
the same will be the case with the variable
condenser if it is not a single-hole mounting
component as is the Brandes. One hole
for the condenser, another for the on-off
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5 in. by 1} in. or 1} in. and still take the five
terminals very nicely, but the first measure-
ments are those of a standard terminal
strip as supplied by several firms. The
terminals are spaced exactly 1 in. from each
other—centre to centre. The terminal strip
can be held in position with two 2 in,
screws. I find screws of this size extremely
useful. I always have a supply in both
steel and brass, round-headed and counter-
sinking, on hand. These and the } in. size
will do practically everything in the way
of mounting components, etec.

It will be advisable to leave the mounting
of the L.F. transformer until most of the
wiring is completed, carefully taking note
that none of the leads will foul this when it
is brought into position.

The Wiring.

Most of the wiring is quite straight-
{forward, but there are just a few of the
leads which call for individual comment.
First of all, the connections to the tuning
unit. These should all be carried out with
rubber-covered flexible wire. A twin flex
is sold by practically all electricians which
yields just the material for this job. It is
rather a lightweight flex—slightly thinner
than the usual lighting flex, it is used for
suspended bell pushes—and it sells at about
11d. per yard. Untwisted and the fabric
slipped off—this comes away quite easily

* without scraping when short lengths are

being dealt with—the rubber covering is
exposed.

A piece 3}in. will be required for the
aerial terminal. To one end should be
soldered the soldering tag belonging to

(Continued on next page.)

As the back of panel shows the grid leak is soldered directly into circuit.
used and there would be room to mount the component on the baseboard,

Two small olips could be



Popular Wireless, April 23rd, 1927.

» . .k
; THE“ALL-WAVE " TWO.
%
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As will be seen, the layout of components makes
the wiring fairly simple.

terminal Al of the coil unit. To the other,
another soldering tag if available. "Another
piece of flex of a similar length is then
required between the earth terminal on
the panel and the earth terminal on the coil
unit. Two further pieces are required to
connect the reaction terminals up in
accordance with * the wiring diagram.
Having completed the other wiring, in-
cluding that to the transformer, the grid
bias batteries leads should be prepared.
For ‘these more of the above-mentioned
flexible wire can be used. Two lengths
about 8in. each should be cut. Two
wander plugs can then be fitted, one to one
end of each lead. If soldering tags are not
fitted to these grid bias leads carefully
twisted loops should be formed and the ends
of the leads should not be merely bared and
screwed down, for this method is sure to
lead to disconnections.

Operating Notes,

The grid-bias battery itself can be held
in clips screwed to the inside of the back
of the cabinet. Suitable clips can now be
purchased, but, if desired, they can very
easily be shaped out of pieces of scrap brass
or aluminium. Although in many cases a
grid-bias battery of 4} volts will prove all

that is necessary in a set of this type, it is
distinctly advisable to arrange for a 9-volter
in order to have a fair margin available.
Now'in the small space remaining to me
I will endeavour to cover as many operating
points as I can.

As a common resistor and
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no filament rheostats figure in this set, the
valves should be chosen so that they will
operate together without individual fila-
ment adjustments. For instance, if 2-
volters are employed, see that their filament
voltages are both 1-8-2 or both 1-6-2, and
so on. Perhaps this point is an obvious one,
but I do not want any one constructor to
purchase, say, a valve specified as requiring
5 volts, and use it with one needing a full 6,
for there would be a danger of over-running
the former. However, valves are fairly
robust these days, and if just a little dis-
crimination is introduced in their choice
there will be little danger of anything like
this happening.

The Valves to Use.

Any general-purpose valve will make a
good detector in this set. Preferably employ
one having a fairly low impedance—say
eight to ten thousand ohms. It is a valve
that operates better as an L.F. amplifier
than as an H.F. valve that is required here.
I strongly advise the use of a power valve
in the second position, not just an ordinary
L.F. valve. On the other hand, a super-
power valve would be both wasteful and
quite out of place. The H.T. will vary with

‘the valves used. For best results at least

100_volts should be available, the full’
amount being used on the last valve and
about 60 on the detector.

Probably but 4} or so volts grid bias will
be needed, but this all depends upon the
valve used and upon the H.T. voltage.

Generally speaking, the greater this latter
the more bias is required, but in many in-
stances definite instructions concerning this
and the H.T. battery are included in, or on,
the valve carton.

(Continued on next page.)

Exen with the valves in position, there is a fair amount of space, aad crowding is nci in eviderce,
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AN AERIAL IN
A MIRROR.

*

AMATEURS who wish to put any hot.
stuff multi-valve receiver which they
may possess to a rigid test for sensi-
tivity, may easily do so by taking advantage
of the simple-means described below.

The Victorian era, although historically
over and finished with, still lingers on in
many & houseliold, and no doubt the reader
will be able to obtain access to one of those
large Victorian mirrors which are still to be
seen fitted to the wall above a dining-room
mantelpiece.

Now, these mirrors, which cover a very
great area of wall space, owing to the
silvering on their backs, are quite capable
of being put to a modern use, to wit, that
of a collector of radio energy. A mirror
aerial of this nature can be made in a
moment or two. Gum one or two strips
of silver paper or lead foil over the surface of
the mirror, in the manner shown in the
accompanying photograph, and from the

¥ oo

Showing the mirror aerial in operation.

silver paper or lead foil take a lead to the
receiving set.

The mirror aerial will now be complete.
It functioning, of course, is due to- the fact
that the metallic deposit of mercury on the
back of the mirror acts as a collector of radio
energy, such energy being conveyed to the
silver paper or lead foil through the glass
of the mirror by means of capacity effects.

Used with a sensitive valve receiving set,
such a readily made acrial will produce
perfectly clear signals on a nearby station.
It should be remembered, however, that an
aerial of this nature is a tremendously
directional one, and therefore if it fails to
work in conjunction with a sensitive valve
set, the fault may probably not lie in the
receiver itself, but in the actual position
on the wall in which the mirror is fixed.

Despite this fact, a few experiments
with the mirror aerial will be of interest to
amateurs who wish to try out novel modes of
reception, and as the present form of indoor
aerial is one which may so readily be fixed
up, I can commend it to the amateur.

.
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(Continued from previous page.)
POINT-TO-POINT CONNECTIONS.

Join aerial terminal to one side (fixed
vanes) of variable condenser and to one
side of 0002 mfd. fixed condenser, and to
a short fiex for A.P. coil connection.

Join earth terminal to remaining side of
variable and to another short flex for A.P.
coil, and to F — socket of first valve holder.

Join F — socket of first valve to H.T.
minus terminal, taking same lead on to
L.T. minus terminal. Take L.T. minus
terminal also to F — of second valve holder,
Take a grid bias battery flex with socket
from this F - terminal.

Popular Wireless, April 23rd, 1927,

Join L.T. plus terminal to one side of
on-off switch. Join other side of on-off
switch to one side of resistor.

Other side of resistor is connected to
both F plus terminals of valve holders and
to one side of grid leak. Other side of
grid leak goes to remaining side of ‘0002
mid. fixed condenser and to G socket of
first valve holder.

Join one H.T. plus terminal to one side
of *005 fixed condenser and to one *phone
terminal. Other ’phone termiinal goes to
other side of 005 mifd. fixed condenser
and to P of second valve holder.

Join plus of L.F. transformer to remain-
ing H.T. plus terminal, A to one A.P. coil
fiex, G to G of second valve holder, and F
to a grid bias fiex lead and plug. This
completes the wiring.
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Note the lead connecting the Earth terminal to F—of first valve kolder is not shown in this diagram,
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THE “RESISTOR" AMPLIFIER

EBONITE STRIP 77x 272 %"

CONDENSER & RESISTANCE VALUES
2 megohms
2 megohms

m@ gs — BASEBOARD 7'..4'.;- H

@ 5 el | Transformers
et are NOT
needed with

AND + BIAS

T is, we believe, generally understecod that transformers are not
needed when B8 Valves are employed in resistance-coupled
circuits. We wish, however, to emphasise this point, because there
seems to be an impression in certain quarters thet a 2-valve R. C,
Amplifier must have a transformer in the first stage. With the
B 8 Valve this is entirely unnecessary.

The “ Resistor” 2-valve amplifier gives as much volume as any

o-dinary 2-stage transformer-coupled amplifier. Apart from the
question of volume, the ‘“ Resistor ” amplifier has the definite and
obvious advantages of :—

Greater Purity. Lower Cost. Simpler Construction.

Other valves than the B 8 may need the help of transformers—we can
express no opinion on this point. But we do know, not only as a
matter of theory, but alsofrom practlcal tests and from ihe evidence
of constructors who have built the “ Resistor” Amplifier, that it gives
all the volume of transformer-coupling with much greater purity.

Successful resistance-coupling cannot be achieved with any valve.
Y ou must use the B 8 if you want 100 per cent. results.

B8 VALVES

e

00

The circuit for the “Resistor ” 2-valve amplifier is given above. Fill
in the coupon for a free copy of the “ Resistor ” Book.
Characteristics of the B.8 Valve.
‘ Fil.. VOILTS L T FIL. AMPS. | ANODE VOLTS Eﬁgﬁ;‘[_ﬁ' IMPEDANCE
2 l 0.1 90t0120 | = 50 180,000 ohms.

Price 14s. Od.

The above price is applicable in Great Brita'n and Northern Ircland only.

COUPON 287C

The British Thomson-Houston Co., Ltd.,
Publications Department, Rugby.
Dear Sivs—Please send me & free cofy of
your **RESISTOR' Book of Resistance-
Capacity Ccupled Receivers.

Name ...

Address.

PLEASE WRITE INBLOCKLETTERS

Ty

S
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By OUR BROADCASTING CORRESPONDENTS.

Derby Prepa.ratxons—Summer Plans—The Wimbledon Broadcasts—A
Special Mike for 0.B.’s—Stacey Aumonier’s Programme—A Trade Union
Series—The Songs of Birds—Dressmaking by Radio—B.B;C. Salaries
—-Mr Michae! Faraday and the B.B.C. —Those ‘Sunday Prowrammes'

| BROADCAST NOTES. |
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Derby Preparatlons.,

PAST efforts to broadecast the Der by have
not met with anjr great success. Two
years ago the land lines between the

course and Savoy Hill went out of action at

the critical moment and a much-boosted*
event, which millions ef.listeners had been
anticipating for weeks, failed to materialise.

Last year another atterhpt was made, and

although a transmission did take place, I

doubt very much whether a singlé listener

was thrilled by what was heard. The B.B.C.

were not then permitted by their agreement

with the newspaper proprietors to broad-
cast either a description of the race or its
result ; what was sent out was merely some

“funny talk” by a wellknown wireless

comedian.

This year things will be entirely different:
Past events—the Grand National and the
Boat Race—have shown what can be done.
Nothing could be more exciting than to hear
the vivid description of the broadcast of
the Boat Race, which, incidentally, brought
scores of telegrams to Savoy Hillimmediately
after the race from people all over the British
Isles. The Derby this year will be similarly
described. The B:B.C. have been fortunate
in obtaining permission to erect their
microphone cn the roof of the Epsom Club
Stand, which is in a direct line with the
winning-post, and gives an uninterrupted
view of the whole course.

Another microphone will be installed in
the unsaddling enclosure, info which it is
hoped the winning jockey and other well-
known 1acmg authorities will speak and give
their opinions of the great race. Arrarige-
ments are also under consideration to broad-
cast short talks of well-known racecourse
characters, among them being ““ Kate,” who,
as a race card seHer, has attended every
Derby for thirty years.

Summer Plans.

Every year in May, since broadcasting
started, the B.B.C. has introduced for the
summer months certain changes in pro-
gramme timings, by which a substantial
part of the transmissions has been available
to listeners after 9.30 p.m. The ohject has
been that when listeners return from the
tennis court, the golf links, the garden, or
wherever they spend their outdoor recrea-
tion, they shall have a.programme complete
in itself, and not just a part of one, in which
they are never able thoroughly to become
interested. These changes were always
dependent on the timing o the second news
bulletin, which really divides the week-night
evening programmes into two well-defined
parts. In the winter months the news
was given at 10 p.m., and in the summer
months at 9.30 p.m., an arrangement which
worked admirably. It permitted some good
late evening enteitainments to be given
during the summer, other than on the three
nights each week when dance music starts
from the main stations at 10.30,

'

This year no alteratlons will be made in
the -programme timingd, as they exist at
present. Since the beginning of the year
the second news bulletin' has been broadcast
at 9 p.m., a great .boon to hundreds of
thousands of people living in small towns

-and country districts where evening news-

papers do not cifculate. Only the direst
neéessity: would " ever \;varrant any inter-
ference with this arrangement. -

- The readmguf the n