A NEW LOUD-SPEAKER FOR YOU TO BUILD

THE “BROOKMAN'S BY-PASS” IN A SPECIAL “THREE”
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 THE PROFESSORS
| AGREE

Professors both artistic and scientific
agree that the Lewcos L.F. Transformer
is the most efficient of its class ; treble
notes respond admirably and the
bass notes are reproduced with an
effect more nearly approaching the
true musical tones than it is
possible to obtain with the
majority of makes. -

Special care in design has been
taken and the provision of a
Centre Tapping on the second-
ary winding renders thiscom-
ponent adaptable for push-
pull amplification.

This transformer—the latest
development of the Lewcos
Leyton Laboratories—is the
natural and  inevitable link
between the high - frequency
side of your receiver (tuned
with the world-famous
Lewcos H.F. Coils) and your
loud-speaker.

" BUROINGEL,

The Lewcos L.F. Transformer can be
used in the ¢“BROOKMAN'S BY-PASS 3.’
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THE LONDON ELECTR!C TRADE
WIRE COMPANY & SMITHS - | il
LIMITED CABLE SALES
Church Rd., Leyton, London, J‘ﬁ‘;r zaz,a‘g:::::
E.10 reception Lane, E.C.1
: TR e
- ——

Don’t Forget to Say That You Saw it in “A.W.”
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(Indirectly Heated)

This valve has the lowest internal self-
capacity of any screen grid valve — 00025
micro-microfarads when adequately screened,
The characteristic “slope” is 1:1 ma/volt.

Small bulb. More magnifi-
cation—easier to stabilize.

Characteristics
Filament Volts ... ... ... ... 40
Filament Current ... 1'0 amp. approx.
Amplification Factor ... ... ... 550
Impedance ... ... 500,000 ohms.

{at ssreen volts 70)

Mutual Conductance ... ... ... 1°1
Anode Volts ... ... .. 200 max.
MADE IN

PRICE 25/- ENGLAND Sold by all Wireless Dealers,

Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2.

Mention of “Amateur Wireless ”’ to Advertisers will Ensure Prompt Attention
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LOCKED for SAFETY |

2-volt type
now available.

The NEw Cossor 220 8.G.
(2 volts, 2 amp.) Max.
Anode Volis 150, Im-

pedance 200,000,Ampli- Cossor 4 and 6 volt Screened

fication Factor Grid Valves are also available

200 Pri 22/6 with similar characteristics at
5 ice = = the same price.

A. C. Cossor Ltd.. Highbury Grove, London, N.§,

'LOCKED for RIGIDITY |

—INTERLOCKED |

Individual movement of the
elements is impossible in the
NEW Cossor Screened Grid. They
are rigidly locked in position,
definitely eliminating all risk of
internal short circuit. And be-
cause they are braced to a girder-
like rigidity they are proof against
even the hardest blow. As a result
the NEW Cossor has an exceptionally
long life. Nothing short of complete
destruction can mar its extraordinary
sensitivity and range. Demand the
NEW Cossor for your Screened Grid
Receiver. No other make has Inter-
locked Construction.

Screened Grid
Valve @ :-

To Ensure Speedy Delivery, Mention “A.W.”” to Advertisers
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Waking ’em Up!—The B.B.C. Helps !—Suggestions, Please !—The RI100 in
the Atom—A Radio Questions Bureau

Fog—Inside

Waking ’em Up!—We enthusiasts
should really try to find pity for listeners
whose sole interest in radio begins and ends
with the L.T. switch ! Fortunately, there
are not many of these folk, for of such are
innocent oscillators made. Anyway, they
are getting a jolt now that the Regional
Scheme is going. We have come ‘across
listeners who normally leave their sets
tuned in to, say, London for months at a
time, and who are now blaming the B.B.C.
for ‘“switching- about’ with the wave-
lengths ! How difficult it is to explain to
such listeners even a simple job like putting
a ‘“three-oh’s-one’’ in the aerial circuit to
restore selectivity.

The B.B.C. Helps !'—And, while on the.
subject of getting good results from one
“B.P.”” without the other chirping in, it is
interesting to note that the B.B.C. is
endeavouring to help listeners. The follow-
ing notice has been issued by the technical
department at Savoy Hill. ¢ Any listeners
who have difficulty in receiving the National
programme transmitter or who find that
their receivers cannot separate the two
programmes are invited to address a post

card to the Chief Engineer, B.B.C., Savoy §

Hill, London, W.C.2. Information will then
be forwarded to them. Post cards should be

marked ‘B.P. in the top left-hand
corner.” And we proudly remind you, don’t
forget what AMATEUR WIRELESS is doing
in this good cause. Our ‘ Brookman's
By-pass’’ and ‘‘Brookman’s By-pass 3"
are effective palliatives. Try them before

Jyou add to the worries of the B.B.C. Chief

Engineer !

Suggestions, Please!—What a pity
that, there is not a more useful co-operation
between the B.B.C. and the Postmaster-
General in the matter of issuing radio
licences. If there were better liaison, then we
might copy the example set by the Danish
authorities. In Denmark, when you apply

for a licence, you have to send along an:
opinion of the available broadcasts, and
suggestions if possible ! Presumably if the
comments are not kindly you still get your
licence ! But what a glorious opportunity
it would be, welcomed by thousands, to

ploration
‘ Discovery,”’

“A.W.,"

(Left) The radioset
in this lighthouse
on a southern point
of South Africa is
in daily touch with
the Antarctic ex-
ship

scribed recently in

and the

radio cabin of which
is shown above

grouse at the B.B.C. through the medium
of the PM.G.1 The broadcasting authori-
ties in Denmark seem to be in the fortunate
position of receiving no grouses, and they
have to ask for them.

The R100 in Fog—Radio “D.F.” as an
assistance to the navigation of aircraft
again proved its value during the recent
third test flight of the Rroo. The airship
left the hangar in the morning and did not
return until about twelve hours later.
Explaining the prolongation of the flight in
a press interview, Sir Dennistoun Burney
said that the airship ran into a thick fog an
hour after leaving Cardington and did not
get out of it until night. Those on board
could obtain only occasional brief glimpses
of the ground, and were unable to determine
their whereabouts until they established
communication with Croydon and Pulham
by wireless, enabling bearings to be taken
on the Marconi direction finders
at these stations.

Inside the Atom—The
National Lectures may not
make a vast appeal, but an
epoch-making broadcast was
that made recently by Sir
J. J. Thomson, the man who,
with his pupils, discovered -the
electron. As he is undoubtedly
one of the greatest living
scientists, and has contributed
a large quota towards the pro-
gress of radio, probably many
enthusiasts endeavoured to
translate his thoughtful speech
into everyday meaning. The
gist of many of his remarks
was that we are now concerned
with the <nside of the atom, the
world outside being already well
known.

A Radio Questwns Bureau—A
novel scheme has been mooted by an
American broadcaster. KSAC, Man-
hattan, broadcasts a special pro-
gramme to help amateurs with their
radio sets. During the Radio Fans’
Programme radio questions are
answered, special talks on reception
problems are gwen and current news
of the industry is dispensed.

de-

NEXT WEEK : FIFTY BEST BROADCASTING STATIONS Wavelength, power and how to identify them




Inserting a picture before * running "’

OST AMATEUR WIRELESS readers will
have noticed that all the important
papers nowadays make use of ‘‘tele-
graphed”’ pictures whenever any distant
event has to be photographically illustrated
without delay.

What is not, perhaps, so generally
realised is the vast organisation behind this
newspaper radio picture scheme, and also
the fact that the British G.P.O. has now
started a system of picture transmission on
similar lines. It is possible for anyone to
send pictures by land line to all the chief
Continental capitals, at low cost. Doubtless
it will not be long before it is equally pos-
sible to transmit pictures on this system
by radio—perhaps even via Rugby.

The Siemens-Halske engineers sgme two
yedrs ago perfected an arrangement for the
transmission of photos by land line, and a
rough instrument was erected—almost a
laboratory model—in the offices of the
British branch in the West End of London.
Important newspapers—the Daily Mail,
the Daily Mirror, the Allied Newspaper

watchmgon the o 1u1ce i befoxe txansmitlmz
a picture

GPO

group, the Glasgow
Herald, and the
Manchester Guard-
tan, to mention
but a few—had
arranged to have
machines installed
when the deliv-
eries commenced.

To ensure that
the London offices
of these papers
should have a
telegraph picture service at once, the rough
model was used and an upper room of the
Siemens office, near the Winter Garden
Theatre, was converted into a kind .of
editorial sanctum, with runners carrying
the telegraphed pictures to and from Fleet
Street |

This lasted for about eight
months, and now, at the time
of writing, the whole country
and the Continent is covered
with a network of lines by which
pictures are sent from London
to Berlin, from Glasgow to Rome,
from Manchester to Milan. There
is practically no limit to this
giant Siemens chain. An ac-
companying map gives a rough
idea of the lines.

The G.P.O. System

Now the G.P.O. has taken
up the system, and it is possible
for anybody to have a drawing
or photograph flashed from the
G.P.O. = headquarters at St.
Martin’s le Grand, in London,
to almost any Continental
capital.

The Post Office has taken up
picture telegraphy in a creditably
thorough manner, and when I
was invited to inspect the appar-
atus in action at St. Martin’s le
Grand, I was convinced both that
the engineers have conducted
practically every conceivable
experiment and that there is no
reason why every commercial concern
should not make use of the picture service
to the Continent.

The Siemens apparatus is very ingenious,
yet simple to understand in general prin-
ciple. Let us suppose you want to send a
picture from London to Berlin.

* On receipt of the print (no negative is

ch |
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PICTURE

TR ANSMISSIONS

You can now telegraph photographs to the principal
towns. in this country and the Continent.
article by- Kenneth Ullyett explains the method used

This

needed) it is clamped to a vertical cylinder
in the transmitter and the engineer rings
through the ordinary 'phone lines to Berlin.
These lines are underground. and are in
pairs. There is not an earth return. When
the line is made and the transmitter and
receiver motors are started, London im-
presses its synchronising frequency on the
cable. This is obtained from a tuning fork
housed in a padded cylinder, and its tem-
perature is carefully maintained by a
thermostat and electric heater.

Berlin receives this synchronising signal,
and the receiver is adjusted till it is “in
tune.” The operation, to some extent, is
like the synchronising of a televisor. Visual
evidence of the synchronism is given by
means of a stroboscopic disc illuminated by
a neon lamp in the platé circuit of the

7 N
b

Map showing the extent of the picture service

receiver amplifier.

Not only must London and Berlin be in
synchronism, but they must be also in
isynchronism—that is,- the receiver and
transmitter drums must run at the same
speed and must slav! and stop at the same
point. The isynchronism is also indicated

(Continued at foot of page 206)
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‘HERE is a de-

mand for a
loud-speaker which
can be easily made
up at home, which
will cost but little
in. addition to the
cost of the unit
itself, and which
will give reproduc-
tion at least equal

to form e circular
diaphragm and the
two edges should be
joined firmly to-
gether with segco-
tine or glue. The
type of glue we
recommend for this
operation, and also
for that to be de-
scribed next, is

to some of the known as Le Page
medium price glue, and is obtain-
commercial  loud- able in small-size
speakers. tubes at most iron-

Off-hand; one mongers and hard-
would say that this ware merchants.
is not easy to The centre of the
3 gl}ll é?:;éalf;r =4 The pleated-paper loud-speaker at one time was immensely popular, and that :ff:riir: l.zli]g"kils'

skill with which the
assembly is made
plays a large part
in the final success
obtained, and it is in the matter of assembly
that amateurs and non-experienced con-
structors are likely to go wrong.

Well, now, this loud-speaker has been
designed so that it can be made up in half
an hour or so, by anyone who can handle a
screwdriver and a pair of pliers. No doping
or other constructional difficulties have to
be contended with, and any novice can set
about its construction knowing full well
that he will get good results.

The Dasic principle of this new instru-
ment is that it employs a circular diaphragm
of pleated paper. The design brings to mind
othér types of pleated-paper loud-speakers
which were devcloped by the AMATEUR
WIiIReELESs Constructional Department in
the early days of broadcasting.  These were
highly successful and were leaders at their
time. They were, however, limited by the
‘type of loud-spealier drive then available.

Modern balanced armature and similar
loud-speaker drives will give vastly im-
proved results even with old type dia-
phragms, and in addition there is practic-
ally no connection between any previous

This photograph shows how the unit driving rod is
attached to the diaphragm

was before actuating units were brought to the degree of perfection that has
now been attained. Readers who make the. instrument described below and
fit @ modern unit will be agreeably surprised with the volume and quality

type of pleated-paper diaphragm and the
present one, which has been -developed
during the past few months at the “A.W.”
offices.

Simple Consiruction

A good general idea of this present loud-
speaker can be obtained from the accom-
panying photographs and from the repro-
duction of the blueprint. This small repro-
duction is made as large as conveniently
possible on the pagesof AMATEURWIRELESS.
It is not, however, so useful as the full-size
blueprint, which 'we strongly advise you
should obtain before commencing to male
up the loud-speaker. The blueprint ‘can
be obtained, price 6d., from the blueprint
department. No correspondence is neces-
sary; simply ask for Blueprint No. 219,
and make surethat yourinquiryis addressed
to the blueprint department.

You will see that the essential arrange-
ment of the loud-speaker is that a circular
diaphragm is mounted in a semi-floating
fashion between rubber strips, and is driven
at the centre by a large loud-speaker drive.
The whole diaphragm is mounted
on a baffle board which can con-
veniently form the front of the
loud-speaker cabinet. The drive
unit is screwed to a batten which
is supported on distance pieces
also from the back of the baffle.

The first constructional opera-
tion is to make up the diaphragm
from pleated paper. The type
cf paper used is known as Kraft,
and is the type of “stoutish”
brown paper used for wrapping
up small parcels. Theimportant
part is the pleating, and we
strongly recommend that this
should not be done by hand.
Almost any firm of cloth pleaters
will undertake the small job,
and, of course, diaphragms can
be obtained teady made.

The pleated strip is folded

quite dry, ke smeared
with Le Page’s glue
and the driving
~ “button” attached.

This button is made up in a very simple
manner from an ordinary Clix socket and
two ivorine washers as used for marking
terminals. One washer is slipped over the
Clix socket, the socket pushed through the
glue-moistened centre of the diaphragm,
and the second washef and the securing
nut of the Clix socket put in place.

The Drive
If the type of drive shown on the blue

The unit is secured to a
wooden cross-bar at the
back of the diaphragm

print is to be used, which is the one receiv-
ing our strong recommendation, then the
Clix socket should be tapped 4B.A. (before
the socket is secured to the diaphragm
centre of course) and an ordinary loud-
speaker cone chuck will then screw firmly
into it. The fixing of the button and chuck
to the centre of the diaphragm should be
done very thoroughly and the diaphragm
should be put aside until the glue is-quite
dry.
In the meantime one part of the rubber
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surround can be secured to the baffle board,
using 1 in: tacks,

The rubber surround is of a special type
for loud-speaker construction and rescmbles
rubber draught stopper strip. "It is called
Hookite and is marketed by Messrs. David
B. Hooke, of 4 Queen Street Place, Upper
Thames Street, London. E.C.4. The
Hookite should be secured around the edge
of the hole in the baffle board, forming a
continuous resilient support.  The dia-
phragm should then be placed (it does not
matter which way up,.if the cone washer
chuck is not yet attached) on the circular
strip of Hookite, and should be quite con-
centric with this circle.

This will leave a narrow margin of rubber
all round- the outer edge of the diaphragm,
so that, when the second layér of Hookite
is put on, the securing tacks will pass only
through the rubber and will not touch the
diaphragm itself. This is very important.

The mounting of the loud-speaker unit
itself on a batten, and the mounting of the
batten on distance pieces at the back of the
baffle board appears so simple that there
are one or two points which may be over-
looked. The whole of this assembly must
be very rigid, and the batten and distance
pieces should be screwed and not nailed
into position, If there is any looseness here,
the volume may suffer and you may get
vibration on a strong signal. A Blue Spot
unit is shown in the photographs but other
makes; such as the Watmel and Goodman,
will answer equally well.

An even more important point is to note
that when the driving rod is secured to the

206

loud-speaker chuck the screw is tightened
without causing the diaphragm to pull or
push on the rod. We have already referred
to one method of securing the diaphragm

{BLUEPRINT N° AW 219 |

s
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driving rod right through the Clix socket,
if it is long enough to do so; and to secure
it by means of nuts and washers on each side.

If made up exactly according to the fore-

] 1

S METHOD OF PLEATING.
PAPER (KRAFT)
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‘Front elevation and section of the loud-speaker

to the rod, namely by means of the loud-
speaker chuck screwed firmly into the 4B.A.
tapped Clix socket.

An alternative method is to pass the

going description, this new pleated-paper
speaker will be found to have a wonderful
tone. Speech is particularly good—which,
after all, is a true test of reproduction.

« G.P.O. PICTURE TRANS-
MISSION”
(Continued from page 204)
by the neon lamp. No other synchronising
is needed during the run of a picture,
which usually takes about twenty minutes
over a long cable.

The transmitter drum carrying the print’
is then started rotating and, of course, the
receiver drum is started at the same
instant, automatically.

The print is “explored” by a spot of
light in somewhat the same way that the
stylus of a Fultograph traces the drum.
The pencil of light passes through a ring-
shape photo cell on to the drum, and the
reflection of varying light from the photo-
graph causes the usual current variations
in the photo cell.

Only a two-stage amplifier is necessary
between the photo cell and the normal line
amplifiers. The power for all the amplifiers
at the London end is obtained from banks
of accumulators in a separate battery
room. The “juice’” ’is therefore quite
steady.

At the Berlin end the receiver is working
in the following manner. A special powerful
electric bulb passes a pencil of light on to
a sensitised negative clamped to the drum,
and the light point is arranged to trace a
spiral round the whole cylinder. Were the

light not interrupted, the whole negative
would be ‘“white”’ at the end of the run,
but before it reaches the drum the light
pencil passes through a Kerr cell connected
to the receiver. amplifier, and this causes
the light to vary.

The Kerr cell is really a small con-
denser, with the two electrodes immersed
in nitro-benzole, and contained in a glass
cell, through which the light passes. As the
current changes (thé applied voltage is in
the neighbourhood of 700) the light beam
is deflected in exact proportion, without
noticeable time lag. The effective light
falling on the cylinder, therefore, is. varied
in response to the current changes.

It remains only for the cylinder to be
removed at the end of the run and for the
negative to be developed and printed off
in the usual way.

At the London G.P.O. headquarters
there is a very efficient dark room arrange-
ment which can deal with an almost
unlimited number of cylinders at a time.
Doubtless this will be used for newspaper
Press work in the near future. Experi-
ments are on hand in transmitting Press
messages by picture telegraphy instead of
on the usual telegraph lines.

From personal observation I have no
hesitation in recommending any prospec-
tive commercial users to take advantage

of the new G.P.O. service. The charge is

.only 2%d. per square centimetre, with a

low minimum charge of £1. A Post Office
pamphlet states that blueprints cannot be
sent by wire, but this appears incorrect.

As the 'phone lines are extended over
the Continent, the utility of the picture

Removing the negative from the receiver

service will undoubtedly be increased. We
are fond of dubbing the G.P.O.’s Rugby
station a “white elephant,” but the new
picture transmission service shows every
sign of rapidly becoming a valuable public
service.
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“Does the screen-grid valve ﬁay ?” is a question many wireless enthusiasts are asking themselves. It is
important to find a satisfactory answer to it, for these valves cost a great dea! more than triodes
You will be interested in the opinions-expressed by R. W. HALLOWS

and have a similar working life.

N one way, the screen-grid valve is a dis-
tinctly dxsappomtmg affair. Many of the
well-known makes "designed for battery
operation have magnification factors of
the order of 200, and the factor for valves.
designed for alternating-current filament
heating may run to six times as much.
But you cannot get an actual amplification
of 200, or even 100, out of the battery
valve, and you certainly don't go far into
three figures with the A.C. pattern with the
best of modern circuits.
Amplification Comparisons

On the broadcast band the magnification
obtainable from screen-grid valves with
circuits of good average efficiency is not,
as a rule, greater than abont 40. Both A.C.
valves and battery-operated valves used in
special circuits may provide a good deal
more. Probably 8o is the top limit for the
battery pattern and something less than
double this figure for the A.C.

Now, modern three-electrode valves of
good design can be made in a carefully
neutralised ¢ircuit, provided with low-loss
coils and efficient variable condensers to
furnish an amplification of 40 in a .smvle
high-frequency stage.

If the magnification of the screen-grid
valve is little greater than that which can
be obtained from a triode, where is the
advantage of using the more expensive
type? A little thought will show that the
screen-grid valve really does score.

A magnification of 40 with the triode
is to be obtained only by the use of-a very
carefully designed and a very well-made
transformer, which would take a consider-
able time to build or cost a good deal of
money to buy. To obtain an equal amplifica-
tion from the screen-grid valve, using the
parallel-feed circuit, all-.that is required is a
high-frequency choke and the simplest of
coils. The choke need not be an expensive
component and the coil is the kind of
thing that anyone :can make at home in
half an hour or so at.a cost of a few pence
-only-.

Again, the triode ‘must be neutralised,
unless we are going to be content with a
wvery small amount of high-frequency
amplification from it. Neutralising adds
to'the complication of the transformer, and
means also ‘that a miniature condenser is

required. Further, if the circuit is a really
sensitive one, the neutralising adjustment
may be somewhat critical; it may alter as

_the high-tension battery grows older and

the condenser will almost certainly have to
be reset if a new valve is fitted.

No neutralising is necessary in the screen-
grid valve so long as we do not demand
from it a greater amplification than the
40 or so mentioned. If we do neutralise the
screen-grid valve—a not very difficult
business—we can use highly efficient coils
with it and obtain a much higher degree of
magnification.

The Question of Expense

So far, then, we must agree that in the
average receiving set the screen-grid valve
can provide the same degree of amplifica-
tion as the triode with far greater freedom
from trouble. As regards expense, the
extra cost of the screen-grid valve is at
least offset, and probably more than offset,
by the cheapness and simplicity of the com-
ponents required to couple.it to the follow-
ing valve,

One very strong point.of the screen-grid
valve which is not always realised is this.
Owing to the very small capacity that exists
between its grid and plate, it is much more
difficult for impulses to travel from its
plate circuit to its grid eircuit than is the
case in the triode. Thus, when you have a
triode as high-frequency amplifier and let
your set oscillate, you can be perfectly sure
that you are disturbing everyone within a
wide radius, for the aerial is energised

.owing to the feed-back through the valve

from plate to grid.

Now consider the circuit in which a
screen-grid H.F. amplifier is followed by a
detector valve, with reaction arran'ged
between the plate and the grid of the latter.
Experiments show that the detector can
be made to oscillate without causing
radiation to any appreciable extent to
take place from the aerial. Thus, not only
does the screen-grid valve produce a more
stable receiving set, but it also quite
definitely diminishes one’s liability to cause
interference with others. When screen-
grid valves become wuniversal as high-
frequency amplifiers the howling nuisance
should cease to exist,

It is sometimes objected that the screen-
grid valve requires a higher plate voltage
than the triode used for high-frequency
amplification.  Battery users maintain
that this means a bigger H.T. battery, and
therefore greater expense. This argument
is not quite fair. The screen-grid valve will
work perfectly well with a plate voltage of
120, and very few small power valves
nowadays can operate a loud-speaker
properly with less than this. At least 120
volts, therefore, ‘must be provided in any
case where good quality of reproduction is
desired. Nor need the 'screen-grid valve be
very much more expensive in its H.T,
current requirements than the triede used
as a high-frequency amplifier.

H.T. Requirements

As a matter of fact, we don't always
realize just how much H.T. current a
three-electrode H.F. valve can get through.
The average medium-impedance (20,000
ohms) valve with 100 volts on its plate and
no grid bias will draw from 2 to 315 milli-
amperes from the high-tension battery.
The best screen-grid valves pass a total of
no more than from 3 to 4 milliamperes for
both the plate and screen-grid circnits,

Runnins; Cests

In the matter of H.T. costs, then, there
is very little to choose between the triode
and the screen-grid. Be careful, though, if
you are working from dry batteries to
choose a screen-grid valve that is econemical
in its high-tension current requirementé
Some patterns may draw as much as 8
milliamperes in the plate and screen-grid
circuits together

In my view, the screen-gnd valve pays
handsomely. Where only a single H.F.
stage is employed, the simplest of circuits
can be used with just a wertical copper
screen. Where a set is required that will
provide the very highest amount of H.F.
amplification that can be used, two screen-
grid stages in cascade will answer every
need.

What the screen-grid valve has done is to
simplify what was previously one of the
most difficult parts of the wireless set—
the part which deals with high-freguency
amplification.
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Weekly Tips—Constructional and Theoretical—by W. JAMES

Use a Fuse
NE of the reasons, I think why fuses are
not more often included in receivers for
the purpose of protecting the valves is that
reliable types are not available at low
prices, or perhaps, I had better say, were
not until recently.

Everybody is ready to admit the sound-
ness of employing suitable fuses for the
simple reason that the filaments of the
valves take from 2 to 6 volts, while the
high-tension used is generally at least 120.
Some amateurs use a. suitable flash-lamp
bulb and obtain protection. There are
types which blow at about 100 milliamperes
and have quite a low resistance.

Only a few days ago I saw a set so fitted.
This bulb glowed for a moment when the
set wag switched on. It was joined in the
high-tension negative wire, and therefore
carried the momentary heavy flow of
current into the condensers when switching
on.

A fuse of too low a value here would have
blown, although it would have carried the
normal high-tension current with ease.
This is a little point to remember, as one
might well consider the set faulty were the
fuse to blow.

What is Good Reproduction ?

I have always held the view that com-
paratively few people enjoy good reproduc-
tion, and this is strengthened from time to
time by various exhibitions of reproduction,
which are usually described as perfect.
“My set gives me perfect reproduction,”
says someone, Another will boldly state
that his loud-speaker is dealing with the
broadcast without distortion.

In many instances the trouble really is,
that the listener has become so used to his
own particular reproduction that flaws are
not heard. A stranger may spot them at

orce. It’sno good asking a musician friend

for his views, because he may hear what is
not there, in fact, musicians, by whom I
mean the smaller fry, are as easily led astray
as ordinary folk.

If you want to learn what your repro-
duction really is like, ask someone who has
the opportunity of hearing and comparing
all sorts of sets and loud-speakers, and if
you yourself wish to judge the merits of a
new loud-speaker, keep it for a week or so.
When first it is connected, you may not
like it, but after awhile its real qualities may
Le discovered.

¢¢ Slow-motion ’’ Filaments

The accompanying circuit diagram is
of a twog-valve set, arranged for running
from the mains, the valves being of the
indirectly-heated type.

In the anode feed circuit of the first is a
resistance of 30,000 ohms and a 2-micro-
farad condenser. Now let us consider what
happens from the moment of switching on.
The cathode of the valve is cold. It gradu-
ally warms up. Meanwhile, the full high-
tension voltage is applied to the valve.
None is lost in the 30,000-ohms resistance,
because there is no emission.

Gradually the cathode warms up and the
current increases. At the same time the
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A typical two-valve A.C. receiver. An
interesting point regarding this is raised
in the accompanying paragraph

voltage of the anode decreases because volts
are being lost across the resistance. When
the cathode has reached its normal tempera-
ture, the anode current, too, is normal, with
the result the voltage of the anode is correct.
The full high-tension voltage may be 150
and the normal current 2 milliamperes.
Therefore, the drop in the 30,000 ohms
resistance is 60 volts, from which it follows
that the anode voltage is go, less what
small loss there may be in the transformer.

My point is that until the cathode has
reached its normal working heat, the anode
voltageis greater than normal. The question
therefore arises as to whether this is harm-
ful. Inquiries seem to show that no harm
results, but the point is interesting. Inci-
dentally, the condenser has to withstand
practically the full voltage when first
switching on.

Automatic Volume Control |

At intervals during the last few weeks I
have been trying a so-called automatic
volume control, about which more at a later
date. At the moment, I am not very sure.
about it.

An extra valve is needed and it takes
current, besides which it wants properly
setting up. The subject is interesting,
however, even though of no immediate
practical value. When my experiments are
carried a stage further, I shall have some-
thing to tell you about this.

Drop Me a Line!

During the week-end I read, in my
Sunday newspaper, that one of the big
companies is selling its £75 radio-gramo-
phone set at the rate of 2,000 per week. If
this is true, and there is no evidence to the
contrary, surely it is, to say the least,
remarkable.

Seventy-five pounds is a lot of money.
Granted that the set is worth that to those
who cannot make their own. The repro-
duction is excellent.

But what I immediately thought of was
how many rcaders of AMATEUR WIRELESS
would be prepared to make a really first-
class set. A three-valve one is all very well,
but I myself used, years ago, to build five
and six-valve affairs which were greatly
superior to the present day three-valve sets.
How about it? I wonder how many readers
would like a really good five-valve set, two
high-frequency, detector and push-pull,
running off batteries of up to, say, 160
volts? Write and let me know.

Those Fallen Aerials!

I wonder how many aerials were blown
down during the recent gales. Mine came
down, not altogether unexpectedly.

But I cannot complain as it has stood
for years with but little attention. Actually,
the rope at the pole end broke. Now I am
wondering how best to repair the damage.

Presumably, someone will have to climb
to the top to fit a new rope through the
pulley, as the bottom of the pole is very
firmly fixed. The best plan, no doubt, will
be to place two ladders against the pole,
as they will tend to take the strain, rather
than the pole.

Meanwhile I am testing my new set,
“Everybody’s Three,”” arranged for alter-
nating current mains, with an indoor aerial,
and very good I find it, too.
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ALBERT COATES

rests the tone!

“ To make the fine thread of a piccolo obbligato shine through the barmony,”
says Albert Caates, the famous conductor of lhe London Symphony Orchestra,
“lo keep the thunder of the double-basses in proper relation to lbe melody —
these are leols which the Alarconiphone pasoes with bonours.”

WHAT is it fo be? Dance band, a famous orchestra,
an enfertainer? Your surroundings fade away. You are in the
audience itself—as you listen with the Marconiphone loud speaker!
Every note in the musical scale, every modulation of the voice comes
through marvellously clear, absolutely life-like.

Marconiphone engineers make these speakers. Thirty years of
leadership, of tireless research are in their design and construction.
Famous musicians, Sir Edward Elgar, Chaliapine, Peter Dawson, many
others, are enthusiastic in praise of their tone, their volume. Ask any
dealer to demonstrate the Marconiphone Speakers to Pt
you. The Marconiphone Company Limited, 210-212, ?%- ﬁ
Tottenham Court Road, London, W.1.

A4
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MODEL 60 CABINETCONE (sbown
on left). Obtainable attheverymoderate
price of £3, the Model 60 is a highly
efficient “all-purpose” speaker. Made
on the latest lines and embodying the
Marconiphone reed system, its tone is
outstandingly good.

FOR 30/-1...THIS FIRST-CLASS
CONE SPEAKER. Giving excellent
reproduction from a 2- or a 5-valve
receiver, the Octagon Cone is a very
popular speaker, It is made in two
different and attractive designs, and can
be placed on the table or hung from
the wall.

-

== />

MARCONIPHONE MOVING-COIL
SPEAKER. lts sensitivity unrivalled by
any speaker today, the Marconiphone
Moving Coil responds fully, evenly fo
all tone-frequencies. Volume great
enough for a baliroom| Works equally
well with a 2- or a multi-valve receiver.
Unlis from £4.10.0. Cabinet models:
for é6-volt accumulator, £7; for D.C.
mains,£7.40.0; forA.C.mains,£12.12:0.

A/ Come THE FIRST AND GREATEST

NAME IN WIRELESS

Listen witha MARCONIPHOME LOUD SPEAKER

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



The new Datio Valves will improve your radio set—

at a lower price.  Dario Valves have the New Coated

Filament—the New Super Strength Grid and the New
Large Size Anode—points that mean greater all-
round efficiency—points that prove Dario supremacy.

TWO VOLT Prices
Universal Jamp 56
Resistron Jdamp 5/8
Super H.F, .15amps 5/3
Super Power 18 amps 7/8
Hyper Power .3 amps 9/¢

FOUR VOLT Prices
Universal 075 amps 5/4
Resistron .075 amps 5/8
Super H.F, .075 amps 5/8
Super Power .1amp 7/4
Byper Power.15 amps 9/§

2v. 3amp
4v, 1bamps

2v. J5amps
4v, (75 amps

Ask your dealer for free Dario Folder or wrile direct to :—

IMPEX ELECTRICAL, LTD.
Dept. J, 538 High Road, Leytonstone, London, E.xx

113
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is sold in tins,

FLUXITE
price 84.,1/4 and 2/8.

Another use for Flux-
ite : Hardening Tools
and Case Hardening.

Ask for Leaflet on
improved methods.

FLUXITE LTD,
{Dept. 326)
Rotherhithe, S.E.13.

SOLDERING
SET Complete

IT SIMPLIFIES ALL SOLDERING
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BY-PASS
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TALISMAN COIL
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Don’t Forget to-Say That You Saw it in “A.W.”
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THE TRADE MARK OF RELIABILITY

BACKED BY OVER TEN YEARS MANUFACTURING EXPERIENCE ¢
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TALISMAN COIL
Dual Range. Patented. Sole
manufacturers under licezce.
Price 7/6.

W. James Dual Range Coils,

1930 Binowave, 17/- each,

Patent applied for.
Sole manufacturers under licence,

Write for free illustrated lists,
WRICGHT & WEAIRE Ltd.

740 High Road, Tottenham, N.17.
'Phone : Tottenham 3847-3848.
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The Famous

BULLPHONE CABINET
CONE LOUD-SPEAKER

fitted with the _
BULLPHONE g%
Four Pole A%

Balanced §
Armature |

UNITERE

551

Or on EASY
TERMS, 5/-
depositand 11 f§
monthly pay-
ments of 5/-.

ot
r e Aeager

CUT OUT
3ROOKMANS PARK

with the new
BULLPHONE
DUAL RANGE

—THE PERFECT
ENSEMBLE'! ;

All together, perfect smoothness,
perfect unity . . . the result —
perfection !

That is the secret of the “Empire
3 ”—team work! Every part 1s a
BurTon part, working together with
perfect smoothness, in perfect unity

. 7. the result—per- | {The BULLPHONE

i iecin.” %02 10114 Pole Duplex Reed
. Valves, Batteries | Adjustable

& Royalties extra.

ALL MAINS MODEL CONE UNIT

(self-contained)

Price of Set - = = -£11: 5:0 ]
Price of valves (Mullard A.C.) £3 : 10 : © =
(Royalties extra)

Identical in appearance to the Battery Model

Adjustable

THE BURTON |[CONE cHASSIs (82
4 Suitable for any Cons Unit /a ¥ n !

»_' Per 3 / = Pair ¥ i
: \ \
Send for our Catalogue and Free Circuits. \\\\

g0

EVERY PART A BURTON PART BULLPH“NE lTD
B8

C. F. & H. BurToN, Progress Works, Walsall, Eng. )
» Frog ’ » ENE 38 HOLYWELL LANE, LONDON, E.C.2
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Mention ot ‘“Amateur Wireless” to Advertisers wull Ensure Prompt Attention
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Plug:in —That's all!

Read the extract above—it speaks for itself. Why
not use an *EKCO " Power Supply Unit with your
set—from the smallest to the largest receiver there
is a model that will give you easier, simpler and
cheaper radio. * EKCO " Power Supply Units can
be fitted in two minutes—they are British Made for
D.C. as well as A.C. Mains, with Westinghouse
Valveless Rectification in A.C. Models, and ihey
are guaranteed for one year.
“EKCO” H.T. Unit (illustrated) Model 3F.20 for A.C.

Mains. Tapping for S.G. Valve and at 60 and 120/150 volts.
Upto20m/a. (size73ip. by6din.by4din.) £3.19.6.

D.C. Model (size 5% in. by 3 in. by 28 in.) £1.17 .6,

POWER SUPPLY
UNITS

Thege are ‘' EKCO ” Power Supply Units to suit any type of set and
dliminating either batteries or accumulators, or both. Write for details
of Easy Payments and Free Booklet on ‘' All-Blectric Radio,” containing
Sull particulars of these Units and " EKCO-LECTRIC * Radio Receivers,
tadio’s supreme two and three valve sets—No batteries or accumulators!

E. K. Cole Ltd., Dept. K, *EKCO* Works, Leigh-on-Sea.

<

ELECTROFICIENT?
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THE CONSTRUCTION OF A CONDENSER *

Scientific

e

?‘7\

Designing

MICROFICIENT
Vanable Condenser
Logmidline capaci-

ty. Brass vanes,
Bakelite dielectric.
Small but robust.
-M05, 4/6. .0003
and .00015, 4/3.

QWM‘

Eliminator Choke
Heavy design with
large safetv factor.
QGlves impedance of
30 Xlenries at 80
milliamperes22/6

J LLECTROFICENT

# Magrenc s up

Great  sensitivity.
No chatter. Free
from resonance.

Reduces record
wear: Price, 27/6.
With tone arm,
35/-.

SCIENTIFIC designing . . . . means
rather more than the designing of a
product which, under certain conditions,
will work efficiently. It means the first
stage in the production of a component
that will perform every desired function
—that will be of robust construction—
soundly made of good materials—and,
finally, will sell at a competitive price.

Every Graham-Farish wireless component

. is “scientifically designed” by skilled

radio engineers. No unnecessary feature
is included—no vital point left out. It
is this first stage—foremost in import-
ance—that has made possible the
production of a component such as the
Fixed Mica Condenser.

The Graham-Farish Fixed Mica Con-
denser has the finest flawless Indian
Ruby Mica as a dielectric. An exclusive
feature is the alternative upright or flat
mounting. Every condenser is tested
three times and a written guarantee
given with each.

Finest Indian ruby mica dielectric,
bakelite case. Upright or flat mount-
ing, terminals, soldering tags and series

—parallel grid leak «clips up to
capacities  .0005.  .00005—.002, 1/-;
.003—.006, 1/6; .007—01, 2/6.

‘* Ohmite '’ Anode Resistance 2/3

‘‘ Megite '’ New Process Grid Leak 2/-
¢ Multiwave ’* H.F. Coupling Unit 7/6
¢ Electroficient '’ Mains Transformer 39/6

GRAAAM FARISH

BROMLEY
Look for this sign

30] KENT

in a dealer’s shop.

AD.

Please Mention “A.W.”” When Corresponding with Advertisers
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Do They Realise?

T is surprising to find how many people

possessed of receiving sets, bought or
made last year or the year beforg, and now
completely unable to separate the two
Brookmans Park transmissions, are con-
tent to suffer in silence. So far as I can
make out, not one listener in twenty whose
set—often an expensive one—is rendered
completely useless by the twin trans-
missions makes any kind of protest in
writing. Now, my experience is that a
very large proportion of sets of quite good
quality, with a single H.F. stage, if made
before the opening of Brookmans Park, are
completely unable to separate the two pro-
grammes properly within a range of from
ten to fifteen miles of the transmitter.
"This takes in a very large part of West

Hertfordshire, Essex, Middlesex, and North_

London. There must be literally tens of
thousands of sets which gave perfectly
good service a few months ago that will be
suitable only for the scrap heap when both
stations are giving full programmes. And
let not those who live at some distance
from London accuse those who are now
being swamped of selfishness. The turn of
many of them will come when the other
giant regional twins are erected.

Quality

Within the “swamp area’ reception
conditions are far from ideal, quite apart
from the wipe-out question. Signal strength
is so enormous that it is most difficult to
avoid overloading the rectifier. Even a
small aerial is shock-excited to some
extent, with the result that the trans-
missions come in all over the place. Worse
still, background noises, due, apparently,
to microphone hiss and to generator hum,
are very noticeable. The shorter wave

station has the worst wipe-out, as might’

be expected, since less capacity is in
parallel with the inductances when it is
tuned in. Even when using, in both the
first and second tuned circuits, efficient
coils specially designed to meet the require-
ments of the regional scheme, I find that
the wipe-out of the 261-metre transmission
extends from, roughly, 220 to 300 metres.

Is it Worth While?

One does not mind suffering in a good
cause; but, honestly, I don’t think that
this is a good cause. The programmes of
the old 21.LO were well heard all over the
country from 5XX, and I can’t see that
very much has been gained by radiating
them also on a shorter wavelength with
such power that only specially designed
receiving apparatus can deal with them
progerly. Please, don’t think that I am

grumbling on my own account. I am lucky
enough to have a goodish stock of com-
ponents and to possess a workshop in
which I can make up anything that I
especially want. Myself, I have no diffi-
culty in obtaining the two Brookmans
Park programmes clear of one another, or
even in hearing numbers of foreign stations
on wavelengths between 26r and 356
metres. I have, though, to use a set which
would cost something pretty considerable
to build or to buy, and it is not the kind
of thing that the beginner could handle
very easily. What I am trying to do is to
put in a word on behalf of those unfor-
tunate listeners with no technical know-
ledge who, ‘after spending quite a bit on
sets that were excellent for ordinary recep-
tion canditions, now find themselves unable
to hear anything but two programmes at
once when both stations are working.

Wiil the Super-het Return?

The only set easy to manipulate that
will deal with regional stations at short
range and also bring in a large number of
foreigners is, I think, the super-heterodyne.
At present one sees very few of these in
this country, though abroad they -are
immensely popular. The super-heterodyne
appears to have been originally a French
invention, though most people, if asked,
would say that it came from America. In
France it has been developed into a very
remarkable piece of apparatus, though over
here we have neglected it since the types
that we tried a few years ago were often
not very satisfactory. A good modern
super-heterodyne can be a perfect marvel.
I know one which gives reproduction of
perfect quality from the local station and,
at the same time, brings in almost any-
thing that is going on the Continent at
full loud-speaker strength. The hiss, the
noisiness, and the instability of the original
super-heterodyne receiving set are things
that can be overcome, as they have been
in the particular set that I have in mind.

It is not a bit of good writing to ask me for.

a circuit diagram, since this was made not
by myself, but by a very distinguished
electrical engineer, and is the only one of
its kind in existence.

Sound Policy?

Some years ago Punck had a joke which

rather tickled me. A mother, busy about.

household duties, was saying to her four-
teen-year-old daughter : “ Go and see what
baby’s doing, and tell him not to.” From
the tenor of his recent paper, I somehow
get the impression that this is rather Sir
John Reith’s attitude towards the British
public. He tells us—and I am not saying

that there is not a good deal in what he
says—that you must never give the public
what the public wants. I will put it in
another way and say that it would be
quite wrong for the head of the B.B.C. to
give the whole listening public what that
small part of it that writes to the B.B.C.

demands. Your cranks, your irresponsibles,

your illiterates, your grousers, your fana-

tics, your very highbrows, and your very

lowbrows will seize pen and paper and

indite letters upon the smallest provoca-

tion. But the mighty army of middle-

brows are extremely bad starters in the

letter-writing stakes, and they probably

form at least 8o per cent. of the great army

of listeners. I imagine that the letters

received by the B.B.C., vast though their

number may be, are representative of only

a minute proportion of the total number of

those who hold wireless licences. There-

fore, though I don’t agree with Sir John

that the public is no judge of what is good

for it, I do agree with him that he must

not base his programmes upon the criticisms .
and demands of those who write to him

and to some of the lay papers.

A Suggestion

I do believe, though, that if only the
whole of the listening public could be
induced to express its desires and its dis-
likes, a way might be found of providing
programmes which make a much wider
appeal than those that we have at present.
One very good suggestion is that at the
back of every receiving licence there should
be printed a table enabling the licensee to
record his vote for or against any particular
kind of item. When handing in his old
licence in exchange for a new one he would-
record his votes on the back of the former.
The opinion of every listener would thus
be obtained, and if these were balloted
I am sure that they would be most valu-
able. I am quite convinced that plebiscites
in the form 6f competitions are completely
useless.

The Sunday Question

‘We had quite a little correspondence on
the question of Sunday programmes in
AMATEUR WIRELEss. I am not at all satis-
fied that the programmes on the first day
of the week are what they should be, It is
rather a difficult subject to write upon,
and I don’t want to tread on any corns.
My own view is that if you are one of those
who desire to take part in church services,
your only excuse for hearing one in your
own house instead of in church is that you
are ill or otherwise prevented by some
other equally good reason from attending\
a place of worship. If you are ill, I don’t
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On Your Wavelength! (continued) o

think, somehow, that you will find the
best time for services and the like between
8 p.m. and 9 p.m., for you will probably
be too weary.by then to listen. You will,
I think, prefer to have your service in the
morning; and, for the life of me, I can’t
see why the broadcast services should not
take place at this time. This would also
fit in very well with the arrangements of
those who are prevented by other causes
from going to church. I am quite sure that
a very large number of those who have
been to church or chapel in the evening
don’t want the broadcasting of services to
continue until nine o’clock.

Probably the majority of listeners don’t
want to see anything like the Continental
Sunday programmes in this country. I
think, though, that most of them would
like to have more genuine entertainment
of a kind suited to the day. I can’t see
why we should not have some cheerful
music at lunch time. I can’t see why none
of our stations should start to transmit
until 3 p.m. or why others should be silent
until an hour and a half later. I can’t
see why the working man who has to be
up early on Monday morning should have
to wait until nine o’clock for his Sunday
evening music.

Television Experts Differ

The successful demonstration of tele-
vision by the Baird Company in the U.S.A,
which I described last week, has revived
the dispute concerning the imminence of
practical commercial television broadcast-
ing in that country. Previously the prime
factors in this situation were the difficulties
of synchronisation between the transmitter
and receiver motors, the limitations of the
present standard g-kilocycle channels now
used for sound broadcasting, and the
requirement of a special receiving set for
the television signals if the short waves are
employed. Coupled with this, we have the
wide difference of opinion among experts
as to what constitutes satisfactory quality
for the beginning of experimental broad-
-casting to the general public.

For example, Dr. Goldsmith, of the
Radio Corporation of America, states that
he does not see television as suitable for
broadcasting until it has achieved a con-
tinuing entertainment value to the average
man comparable in quality of definition
and brilliance to the present-day home
cinema. Mr. Replogle, of the Jenkin’s
Television Corporation, maintains that
television in a beginning stage is ready for
the experimental public, but only on the
short waves. But the demonstration of
television by British engineers has rather
cut the ground from under the feet of most
of the Americans and somewhat astounded
them as to its nature and quality, and sur-
prised them considerably in connection
with the automatic synchronising.

Photo-electric Cell Improvements

On the whole, little has been said of late
concerning the progress which has been
made, but from my own investigations I
find there is much going on behind the
scenes. I was able to witness, thirty miles
outside London, reception of the normal
daily B.B.C. television transmission a day
or so ago, and, really, the results were
extremely good. It seemed veritably
uncanny to watch the movements of
people who I knew to be seated before the

transmitter at Long Acre, while the auto-:

matic synchronising lived up to its name
in every sense of the word. It was only
when signals were artificially made very
weak that the mechanism showed signs of
not holding; and, after.all, this is only
to be expected.

Transmission Advantages

Then, again, considerable advance has
been made at the transmitting end,
especially in connection -with the photo-
electric cells. Some of the new types are
particularly sensitive to the infra-red and
red rays of the spectrum. It seems to make
practically no difference whether a person
is scanned by a visible spot of light or an
invisible one, provided the screening off of
the actual light spot is done through an
ebonite sheet which only allows the infra-
red rays to pass through.

Furthermore, I have learned that experi-
ments are in hand whereby a full-sized
image of a person will be seen on a screen,
although, naturally, this is not intended

" for home purposes at the moment, but for

public demonstration work. All these
factors point to activity and progress.

Moving-coil Current Surges

When moving-coil speakers first came
into use we always used to put a buffer
resistance across the field coil to take care
of the voltage surges due to the collapse of
the field on breaking the energising current.
They do not seem to be much used now,
and I sometimes wonder if those who use
these excellent speakers realise how great
the current surges are. The other day,
having to test a speaker with a 12-volt
field winding, I connected it to the appro-
priate accumulator through a switch made
for use on 100-volt D.C. mains. This had
a neon tube across the field coil terminals
to act as a buffer. I did not expect it to
flash, and it didn’t for some time. Sud-
denly, on.one break, it flashed feebly.
Experiment showed that it would flash
about once in every ten breaks of the cur-
rent. A test showed that the ignition
voltage of this particular tube was 148,
so that probably the voltage surge was
always over ten times the normal for the
coil,. and occasionally rose to over twelve
times.

A Curious Breakdown

Talking of moving-coil speakers reminds
me of a curious breakdown that,came to’
my knowledge a short while ago. A speaker
sent out by a reputable firm gave perfect
results for about three hours after it had
been connected to the receiver. Then it
ceased work. Nothing was wrong with the
set nor the field winding. Investigation
showed that the speech coil was scratched
right across and that at least one tum of
the high-resistance winding was cut com-
pletely through. During assembly a’ care-
less workman had allowed a sharp tool to
slip, and this had scratched the interior
surface of the pole piece. An almost
invisible sliver of iron had been turned up,
projecting just far enough to scratch the
speech coil, which it continued to do until
it cut right through the very thin wire.

Meters

The meter seems to be coming into its
own. Months ago, I told you of the luxury
receiver that I dream about, with its grid-
current meters, milliammeters and wvolt-
meters. Since that time I have come across
home-constructed receivers which have had
one or two meters in addition to the all-
important milliammeter in the plate circuit
of - the L.F. amplifier. This particular
measuring instrument, the milliammeter,
may almost be said to have become a
standard attachment on really up-to-date
sets.

The Facia-board.

There certainly is a great fascination in.
the row of meter dials often to be seen on
the facia-hoard of a sports model motor car.
Speedometers, clocks, revolution counters,
galvometers, thermometers, and so on add
50 per cent. more enjoyment to the life of
the keen sports motorist. And in the same
way, a row of instrument dials on the front
of a well-constructed receiver give to it a
certain air of “dignity.”” Plate milliam-
meters in the H.T. feeds to the H.F,, the
detector and the L.F. valves are important,
and then come the filament voltmeter, the
galvo. in the grid circuit of the last valve
(for detecting grid current), and the thermo-
milliammeter in the loud-speaker output
leads. By the way, if a milliammeter is in
the plate circuit of the last L.F. valve, this’
stage may be converted into a rough-and-.
ready valve voltmeter. The grid should be
biased sufficiently for no feed to be regis-
tered when no signals are being applied to
the last stage. When signals are tuned in,
the milliammeter needle will kick upwards,
and the amount of ‘“kick” will depend on
the strength of the signal. Thus, if the
B.B.C. broadcast their pure-tone *“squeak,”
a response curve could be made for a
receiver in the same way as such curves are
obtained for L.F. transformers.

THERMION.
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The essential usefuln\ess of a by-
pass of this nature is perhaps
not fully appreciated. It is not
solely of interest to readers
who wish to obtain distant

HE constructional details of the

‘Brookman’s By-pass’’ were given
last week, together with general instruc.
tions as to how to work the device. It is
proposed, now, to give further details as to
how the best results can be obtained.

As was explained in the last article, the
principle of operation of this by-pass is
that it shall short-circuit the aerial to earth
_at the particular frequency to which it is
tuned. The device is therefore adjusted so
that this frequency coincides with that of
the local station to be eliminated. A little
way on each side of the tuning point the
impedance of the by-pass rises very
rapidly to a high value, so that the signal
strength of near-by stations is not seriously
affected. In order to make the tuning as
sharp as possible, the state of affairs
required is a high inductance and a small
capacity. Generally speaking, therefore,
one should always use the largest possible
tap which gives the most satisfactory
results.

Using the Taps

I recommended last week that the taps
should be put into operation by.using the
smallest tap first. This was because the
trapping action on the largest tap is so
sharp that it can easily be missed, and I
felt it desirable to start with the greatest
by-passing in order that the effect might be
observed. Once the reader has become
accustomed to the handling, he can gradu-
ally increase the inductance of the circuit
in order to obtain just sufficient by-passing
action for his requirements.

This raises the question immediately as
to what a by-pass of this nature should do.

Is it necessary to cut out the local station
entirely? The answer is *“No.” To devise
a circuit which is capable of doing this is
wasteful, for if one is to drain away all the
energy received from the local station it
stands to reason that one must of necessity
affect neighbouring wavelengths to a
greater extent than if one merely reduces
the strength to some suitable value.
Generally speaking, therefore, the function

By J. H. REYNER,
B.Sc.,, AM.LEE.

of a by-pass should be considered as that of
reducing the energy received from the
local station to a value comparable with
that of any reasonably good alternative
or foreign station.

Adjustments

This should be borne in mind when
adjusting the device. Tune your receiver
in to the local station and then tune the
by-pass until the strength is reduced to a
comfortable value. Then tune the receiver
to ascertain how easily the local station
can be tuned out. The ideal to be arrived
at depends largely upon the conditions.
If, for example, one’s local station usually
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Diagram showing how two by-pass units may
be used at the same time
spreads over 50 or 60 degrees on the dial,
then if one can reduce the tuning band to,
say, 10 degrees on each side of the tuning
point, one has increased the selectivity
considerably and opened up a greater field
of reception.
If, on the other hand, one’s local station
is not too serious a proposition in the
ordinary way and usually occupies 20

- ﬁ
THE SELECTOR
UNIT

DESCRIBED
LAST WEEK

reception. . . . It reduces the
strength of the local station so
that it will not overload the
detector . . . It is, in fact, an
ideal method of volume control

degrees on the dial, then the by-pass may
be used to reduce this to, say, 4 or 5 degrees
on the dial only. The adjustment is
entirely a matter for the user .to decide,
having regard to his local conditjons, the
guiding principle being that the signal
strength from the local station should be
reduced in intensity to what may be con-
sidered a normal signal. It should not be
completely eliminated or even reduced to
a whisper, as this is a wasteful procedure.

The essential usefulness of a by-pass of
this nature is perhaps not fully appre-
ciated. It is not solely of interest to those
readers who wish to obtain distant recep-
tion. In a large number of cases, readers
who obtained satisfactory quality before
the advent of the Brookmans Park stations
will have discovered that now they cannot
tune their set in properly owing to over-
loading. I have dealt with this point before
in these columns. The use of the “ Brook-
man’s By-pass’’ will be found invaluable
in these circumstances. It reduces the
strength from the local station to a value
which ‘will not overload the detector valve,
in- consequence of which the quality is
sweeter at once.

A Volume Control

It is, in fact, a true method of volume
control. Any receiver having a high-
frequency stage usually incorporates a
volume control actually in the high-fre-
quency valve, so that the input supplied to
the detector may be kept within safe limits.
In the case of the simple detector circuit
this is not possible, because one has no
means at one’s disposal for cutting down
the energy. The use of a by-pass such as
this immediately solves the problem, for it
acts as a volume control. It can even be
used on distant stations, if desired, for it
will cut down the strength of any station
to which it happens to be tuned.

I mentioned last week a most important
aspect of the by-pass, namely that two or
more such by-passes may be used, tuned to
different stations. When the * Brookman'’s

(Continued on page 226)
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[ A PAGE FOR THE SET-BUYER

ARE TWO-VALVE
MAINS SETS
WORTH WHILE?

A recent test of the Varley All-electric Two-valver for A.C.
mains prompts our contributor, ‘‘The Set Tester,’’ to ask this S50
question—and to answer in the affirmative.

T S the expense of mains equipment justifi-
A able with a simple two-valve set? After
all, a two-valver can be run quite cheaply
from a small dry high-tension battery and a
2-volt accumulator. The total current
consumption is very low.

To buy a set working from the mains,
especially if these are A.C. mains, is quite
a costly business. But after testing the
Varley two-valve set, I feel bound to say
that I think the extra expense is worth
while. In this all-electric set,

Unusually
detector valve a good
chance to do itself justice.
The medium-wave coil is
wound in a very efficient way. Besides both
Brookmans Park stations and Daventry
5GB, I was able to get four foreign stations
at good loud-speaker strength on the
medium waves during a half-hour’s test.
On the long waves, Radio-Paris, Hilversum,
and 5XX were all well received.

For this test I used an outside aerial

handsome in appearanceis
the cabinet of the Varley All-
electric Two-valver. The price is 16 gns.

FEBRUARY 8, 1930

By a suitable plug arrangement, the two
valves can be used as amplifiers for the
reproduction of gramophone records
through a pick-up. When the pick-up plug
is inserted, the detector valve is auto-
matically negatively biased to make it
suitable for low-frequency amplification.
As a mains-driven A.C. amplifier, the Varley
set impresses me. Quality of

which derives high-tension, low-
tension and grid-bias from the
mains, two indirectly - heated
mains valves are incorporated.
These valves are much more

Wireless

Every set referred to in this regular feature by “The Set Tester”
has reached a certain standard of efficiency in the < Amateur
> Laboratory. Reports are not given on sets that fail to
reach this standard. This will explain why reports that do appear
always express general satisfaction with the set’s performance.

reproduction is good. A high-
class loud-speaker is justified.
The two sets of loud-speaker
terminals are an unusual pro-
vision. High- or low-resistance

efficient than ordinary battery-
heated valves.

It is because of this greatly increased
valve efficiency that a mains-operated
two-valver is worth while. No battery-
operated two-valver could compete in
performance with this Varley set.

The quality of reproduction with this
set would be sufficient reason to justify its
expense. The set is very “lively’” and its
performance is not confined to
the reception of the local station.

One thing about this Varley
set that will appeal strongly to
the discriminating set buyer is
its unusually handsome appear-
ance. The cabinet work is ex-
cellent. Set manufacturers have
not all accepted the idea that a
wireless set should be pleasing to
look upon. I see noreason why a
modern set should not look just
as attractive and as unscientific
as a gramophone.

A Distance Getter

As the circuit embodied in
the set is a straightforward
arrangement consisting of a de-
tector valve with reaction and a
transformer - coupled low - fre-
quency amplifier, the distance-
getting properties depend upon
the efficiency of the detector in use.

The well-designed tuning coils, designed
for medium and long waves, give the

having a total length of 65 ft. Because of
its shortness, I did not have much trouble
with Brookmans Park. I used the middle
aerial terminal of the three alternative
aerial terminals provided. This gave a

happy compromise between selectivity and
volume.

As the set has a good amount of sensi-
tivity, a short aerial can be used without

The accessxblhty of the receivmg valves and valve rectlﬁer is clearly
shown in this view of the back of the Varley All-electric Two-valve set.

greatly reducing the range of reception.
Whatever is lost in range is more than com-
pensated for by increased selectivity.

loud-speakers can be used as
desired. I found the low-resistance out-.
put very useful for headphone reception.
The volume is cut down to a reasonable
strength and practically no hum is audible
during headphone reception. There is no
danger in this practice because the output
is entirely isolated from the rest of the set.

The set is good to handle. The slow-
motion tuning knob, the clearly-engraved
wave-change switch and the
reaction knob are all of sturdy
construction. In my opinion the
Varley set is well worth its 16
guineas. Set buyers who have
a D.C. mains supply will be
interested to know that a similar
set, also priced at 16 guineas, is
available for D.C. mains oper-
ation.

A super-power station, using
from 60,000 to 100,000 watts
power, is being planned in Russia.
It will be the highest power used
regularly in the world

Military forces in the vast
stretch of the French Sahara
Desert are finding radio an
invaluable*aid in regulating the
movements of widely scattered
posts and relaying important messages.
Throughout this arid section twenty-seven
wireless stations have sprung up.
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Those who have tried numerous loud-speakers will agree that there is more in making a suitable
selection than might appear from a hasty consideration. In this article W. JAMES explains among
‘other things, how the set with which a speaker is to be used has an important bearing on the matter

BY no means uncommon occurence

is that with a certain loud-speaker the
results are not pleasing when it is con-
nected to one set, but are satisfactory
when ‘tried with a different set.

The reverse results may be obtained from
another loud-speaker. Perhaps a fairly
strong resonance at about a certain fre-
quency or another peculiarity may be
responsible for the results. Those who have
built loud-speakers and tried various dia-
phragms and ‘units, and having keen ears,
are probably able to detect all manner of
differences which escape the notice of less
experienced or less critical listeners. In
fact, it is surprising what small defects are
spotted by careful observers.

Testing is naturally easier when suitable
apparatus is available. Personally, I-em-
ploy a generator of low-frequency currents
specially designed for testing purposes.
This apparatus is built to provide a practic-
ally pure range of alternating currents of
substantially uniform strength of from a
few cycles to more than 10,000 cycles per
second.

By turning .a knob, therefore, the whole
range of speech and .musical frequencies is
covered as rapidly as desired. The output,
suitably adjusted in strength, is applied to a
power valve representing the last valve of a
receiver and to this valve the loud-speaker
to be tested is connected. When testing,
one notes the frequency range over which
sounds are heard and their relative strengths.

Frequency Range

Some loud-speakers produce no sound for
frequencies below about 150 cycles. They
reproduce the low tones badly, others pro-
vide a weak output of the higher frequencies
and mmost have more or less pronounced
resonances. I well remember testing a
particular moving-coil loud-speaker having
two very bad resonances, one in the lower
and the wother in the higher frequencies.
The lower one was so strong that the cone
wvibrated wiolently. ‘Of .course, it was a
Faulty specimen.

Resonances are produced by wvarious
factors and in normal use the reproduction
iscoloured if it is not definitely poor.

“The above test is all very well, of course;
but as many sets distort, it is necessary to

judge the worth of a speaker on the set
with which it is to be used, as all that
really matters is the final result—what we
actually hear. Some sets reduce the relative
strength of the higher notes, for instance. A
good loud-speaker—by which I mean one
providing a tolerably uniform output of
sound over a wide range of frequencies—
would show this.

1f the loud-speaker used happened to
emphasize the higher notes, however, the
result might sound acceptable. That is my
point. *We should have distortionless sets
and loud-speakers, but as distortion in one
form or another is often present in sets,
the most-pleasing results may be obtained
from a reproducer which, taken by itself,
distorts.

Reasons for Poor Quality

It is a fact that different persons do not
agree about the quality of the reproduction.
I dare say that many of us have had des-
cribed as  perfect,” reproduction with
obvious flaws. The chief fault may lie either
in the set or loud-speaker, and be easily

Condensers (ﬁxgd)

remedied. Sometimes the driving unit is
out of adjustment, or there may be a worn-
out grid battery. Much poor quality is due
to overloading the detector. Its anode
voltage should be raised and the input
decreased to reasonable proportions.

Maybe it is the last valve that is being
supplied with-too strong a signal. Some
speakers show up defects of this nature
more clearly than others; in fact, not a few
types owe their popularity to masking the
effects of overloading. The sounds are
tolerable, even though the set is quite out
of adjustment and wrongly used.

How to Make Comparisons

When comparing instruments a throw-
over switch otight to be used, in order that
a quick change may be effected. Points to
look for are roughness at the volume which
would normally be expected in clarity of
speech and the tone of music. Roughness
is particularly annoying, and most listeners
like clear speech which is not low toned and
drummy. Cone types usually have a strong
resonance about 2,000 cycles and without it
would be less sensitive. Speech would prob-
ably not be so clear and *' forward.” Those
who have experimented with various reeds
are aware of the great differences produced
by reeds of various natural frequencies.

The cones, too, are important, or the dia-
phragm of a linen type speaker. Madern
cones are often ribbed in order to provide a
better output over a wider range of fre-

-quencies than was possible with the flat-

sided types.

. Others have strengthening pieces, light in
weight, of course, for the purpose of remov-
ing undesirable resonances and increasing
the output. Small cone speakers are prob-
ably best for sets having an ordinary power
valve in the output stage with about 120
volts high tension. They are usually very
sensitive to weak inputs, but may be over-

-loaded by really strong signals.

Some linen-diaphragm loud-speakers that
I bave heard are very good reproducers,
being sensitive and providing a pleasing
output. They seem able to deal with wealk
or strong signals, and I have used.a medium-
size one for a long while. The larger sizes

{Continued in thivd column of next page)
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‘Some Gramo-radio Points.

T is frequently found that a radio user

is uncertain whether or not to invest in
the extra equipment, gramophone motor,
supporting arm, and pick-up, so that his
existing .apparatus can be used as an
tlectric’ gramophone.

Under the best of circumstances elzc-
trical reproduction from a gramophone
record reaches a very high level indeed and
will stand comparison with the original
sound. It may, thercfore, prove of interest
to indicate the results that may be expected
with different types of equipment.

First, and foremost, the possessor of a
moving-coil loud-speaker and, of course, a
suitable amplifier, stands to gain most.
Reproduction from granmophone records
with such a speaker is practically as good
As it can be, and by the simple addition ot
the apparatus enumerated above, the
equipment becomes similar to proprietary
clectrical gramophones, for which prices
are asked ranging from 50 guineas upwards.

The possessor of a good cone-speaker

cquipment is very nearly in the same
fortunate category as the foregoing. The
frequency characteristic of several cone
speakers is almost as good as that of a
moving-coil speaker, the only difference
between the two being that the moving coil
usually can handle more power. Musical
reproduction bears the same relation to the
original sound as a photograph to a scene.
It is not desirable at home, for instance, to
reproduce an orchestra or a military band:
at a power comparable with its true
volume, and consequently a cone speaker,
although its power-handling capabilities
are limited, can nevertheless give entirely
satisfactory service as the reproducer of an
electric gramophone. On speech and solo
instruments its rendering can be of decided-
ly lifelike proportions.

Sound Box v. Pick-up

With both of the above types of loud-
speaker reproduction from a gramophone
record through the medium of a pick-up is

By A G McDONALD

better than an acoustic or soundbox
gramophone. With horn speakers, how-
ever, except those having long exponential
horns, the reverse condition holds good.

Exponential Horns

Both the frequency range and the
volume from such a speaker are less than the
corresponding frequency range and volume
from a sound-box gramophone. With a
short horn speaker the additional apparatus
is scarcely worth while, as the reproduction
from the ordinary’ gramophone sounds
rather better and is not a lot more expensive
to instal. The exception in the horn class
is the long exponential horn speaker, equip-
ment of which type can have as good a
frequency characteristic as that of the cone
type. The possessor of a short-horn loud-
speaker having an axial length of less than
5 ft. who thinks of using his amplifier and
speaker for reproduction from gramophone
records would be well advised to add at
the same time an exponential horn.

“CANNED” BROADCAST

By JAY COOTE

ERSONALLY, I welcome the inclusion
of gramophone record transmissions in
a number of Continental programmes. In
some instances it has added variety to
what might have proved heavy entertain-
ment; in others it has done more—it has
turnéd poor programmes into good ones.
And this is particularly the case with some
French stations. - For some time, from a
few of these studios we have heard a num-
ber of French comic songs, or jerky tangos,
and other dances played on a squeaky con-
certina. To-day, for instance, Radio Paris
has broken away, in some degree, from
this principle and now gives its listeners,
at fixed times and on fixed days, an excel-
lent musical programme. Canned music,
it is true, but of greatly improved quality,
and far more refreshing and entertaining
than the fare provided by its regular studio
trio—or is it quartet?

On Sundays, Radio Paris now offers
several recitals, namely, from 1 to 2 p.m.
a short series of records of French origin,
at 5 and 7.15 p.m., and again at 10 p.m,,
a top-hole concert offered by a well-known
London hotel. The lunch-hour transmission
is also sponsored by a British firm, and in
both cases the announcements are made by

French and English speakers. At the end
of ‘the noon broadcast the name of the firm
offering the concert is given out in notes
on the piano—D, E, C, C, A—a very novel
form of advertisement. As a distinctive
call for the late British transmission a
“fade in” and ‘“fade out’” of Liszt’s
“Liebestraum” is used, in the course of
which both announcers give some interest-
ing information.

It is a new form of publicity likely to
spread over a portion of the Continent, but
it is not in any way as irritating as the
blatant puffs put out by other studios.

Huizen, on 1,875 metres, also gives us a
generous supply of gramophone broad-
casts. You may pick them up on most
days between 5.40 and 6.30 p.m., and
again, as a final half-hour or hour, at the
end of the evening programme. Recently
an announcement was made to the effect
that all titles would be given in Dutch
and English, in view of the interest dis-
played by listeners in the British Isles.
The Dutch station broadcasts the latest
hits, and I might add that on more than
one occasion I have heard novelties through
Holland before they had gained popularity
on this side.

Gramophone records to-day as we know,
are worthy of criticism, and their inclusion
in the wireless programmes has greatly
benefited a number of radio entertain-
ments.

«“ CHOOSING A LOUD-SPEAKER !
(Continued from preceding page)

have a deeper tone and are able to deal

with considerable volume.

Really good loud-speakers, such as the
moving-coil types cannot be described as
suitable for all types of sets for the reason
that distortion would be heard in many
instances.  Such loud-speakers respond
fairly well to the currents they receive from
the set. Hence, if the set distorts, the repro-
duction will be poor.

A less perfect loud-speaker is the better
one to use when the set is of moderate size,
as it will probably be a little more sensitive
and not so liable to show up minor distor-
tions. The better the set, the more perfect
should the speaker be for all-round results.

Given a good set, even a poor reproducer
may sound fairly well, but the reverse is
hardly true, a first-class loud-speaker and a
moderately good set is a relatively poor
combination although mnaturally much
depends upon the particular faults of each.
It is possible that a fault in one may otfset
a defect in the other, with the result
the reproduction is acceptable,
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PROGRAMMES

THOSE
READINGS

EVERAL correspondents have written

to me regarding a suggestion made in
these columns—a suggestion which 1
believe is of supreme importance. It is
that the Post Office should issue a form
with every wireless licence so that the
listener could say what sort of broadcast
he likes best. .

. * *

Mr. Drew, of Walton, Liverpool, in
agreeing with this proposal, thinks it would
“stop a lot of grumbling.” He detests
symphony concerts, chamber music, and
long plays, and says that at the place
where he is employed about 42 listeners all
want dance music, musical comedies,
popular operas, military bands, and good
comedians.

* * *

,Mr. Drew likes these articles, but.thinks
I am a highbrow !

On the other hand, I am quite certain
that highbrows think I am lowbrow—so
that honours are even.

* ° 4

A correspondent, writing from Swansea,
says : “You will probably be interested to
learn that your suggestion 7¢ a vote for
every listener was advocated by me in a
letter to the B.B.C. some nine months
ago.”

He says he received the usual polite
acknowledgment and believes that “it
was pigeon-holed.”

I feel sure, however, that the scheme
will be considered by the B.B.C.

His idea differs from mine in this
respect : He advocates a large post card,
on one side of which would be the notifica-
tion of expiration of licence, etc, and
address. The reverse side would be in a
form of voting paper of types of broadcast,
for which tlie listener would be invited to
vote in numerical order. The post card
would then be retained at the Post-Office
by the officer when application was made
for renewal.

My correspondent adds: ‘“What is
wanted is that one of our national news-
papers should take the matter up and ask
its interested readers to bombard the
B.B.C. for their rights—an annual vote.
The man who ‘pays the piper’ should call

 Qmatear Wrels

the tune-—not the paid piper imposing his
will on the man who pays.”
* . -

A retired colonel, who writes to me some-
times giving me his views of programmes,
is very wrath. He wants to know what
have we ‘‘once more done to be in-
flicted with the hopelessly inane and
ntterly incomprehensible talks? As they say
from 2LO, it is now 10.30 p.m. and your
‘livery, retired colonel’ is retiring with his
whisky peg to cheer his nobbly liver after
a quarter of an hour of undiluted misery.”

- * * *

What I cannot understand is why my
livery, retired military friend endured it
for a quarter of an hour. After all, he was
not bound to.

L 4 . *
I am sorry I have fallen behind again

"with some interesting letters. Here they

are in brief .—

H. Irwin, writing from Rumney, near
Cardiff, says: “I read your article last,
but not least; often twice. I agree with
about 75 per cent. Hope you had a jolly
New Year. We did. Had a party and
danced from seven to twelve.”

Having read this with interest, and just
as I was thinking ‘“ Praise be to the B.B.C.
dance bands!” my correspondent adds.:
"“No thanks are due to the B.B.C. for the
dance music. We kad a gramophone and
a good five-valve set, and got our music from
Sforeign stations.”’

)\i:(ﬁ

Lissenden’s idea of Miss Clara Evelyn

Apparently this correspondent does not
want to “sit around listening to B.B.C.
parties.” He wants Jack Payne-Padbury
and hotel dance bands. He will accept
concert parties, but they are best listened
to and enjoyed when “only ome, two, or
three are gathered around the loud-speaker,
and silence reigns supreme.” On holidays
he thinks dance music is welcomed by
thousands.

My readers know I am not a dance fan,
but there is something in what this corre-
spondent says : that normally, during the
high jinks of the holiday period, it is
impossible to concentrate in a crowd.

* . *

Then there is John Morris, of Aberyst-
wyth, who does not care for talks. He pre-
fers reading books or the daily paper. He
does not mind, however, listening to
eminent men on special occasions, such as
the Prince of Wales, Lloyd George, Philip
Snowden, Arthur Henderson, Ramsay
Macdonald, Winston Churchill, etc.

“Most of the talks by women,” he says,
“‘are difficult to follow, since most of them
appear to drop their voices and one misses
the final consonants.” I don’t think, how-
ever, that this is generally so.

> * *

¥. A. Colat (Hyde Park) writes: “I
enjoy reading your weekly page in AMATEUR
WireLEss, and I agree with ‘Harold’ that
there is'no dance band (except one) worth
tuning into these days, mot even Jack
Hylton’s. I prefer Bertini's Orchestra—or,
rather, band—from Blackpool. And they
know how to play a waltz.”

My correspondent thinks that the con-
certs broadcast by the Orloff Sextet and
the Parkington Quintet from the regional
transmitter, after 21.0 has closed down,
splendid. “ They send one to bed happy.”

Thank heaven for a satisfied listener !

* * *

Hearing that there was a *‘special pro-
gramme”’ at 2 o’clock on Sunday, I finished
the meal early and-—all I got was a reading.
But don’t worry. The next Sunday we got
back to the usual half-past four stunt. Is
this a deliberate flouting by * programmes”’
of public opinion? There has been an out-
cry for ‘““more Sunday programmes,” in
reply to which the B.B.C. deliberately gives
us less. What is the idea?



UR Technical Editor described last
O week the construction of a revolu-
tionary ‘‘gadget’’ for getting selec-

tivity, and elsewhere in this issue he gives
further notes on its various phases of
utility. This type of wave-trap is one
which has received considerable attention
at the Furzehill Laboratories, and AMATEUR
WIiIRELESS has no hesitation whatsoever in
presenting this unit as a solution of go per
cent. of the selectivity troubles
with which so many

-_— v \
INCORPORATING

A simple layout is a feature

//'/’ -

listeners nowadays have
to contend.

In order to facilitate
the construction of this
already simple unit and
to ensure that no novice

- shall have any difficulty
in making it up, we
gave away in last week’s
issue a free full - size
blueprint. So there is no

1z
excuse for anybody who

B > .
g
feels that a really good

wave-trap will bring forth that much-
desired knife-edged tuning and who
hesitates to make up the ‘“Brookman’s
By-pass.”

There is only one point about this wave-
trap business, however, and it is a point
which “gives one furiously to think.” If
the presence of a wave-trap in your exist-
ing set is necessary, then is it not possible
also that other portions of the circuit are

as out of date as the tuning

arrangements must be? Unless a

wave-trap is actually incorporated

into the tuning circuit, as is done

here, the very presence of it is

evidence either that the local field
i strength is extraordinarily high or

that the tuning arrangements are
i not all that.they might be;
. % and if the tuning arrange-
ments are out of date, then
it is only logical to examine
the other features of the set
for snags.

...gn:;g!ﬂlll‘"lif'

A Palliative

We offer the
“Brookman’s By-
pass 3,” there-
fore, not only as a
palliative to selectivity
troubles, but also as a thor-
oughly up-to-date three-
valver which is an improve-
ment in very many respects

‘wave-trap of the |

ITS OWN WAVE-TRA

= R
02 S =
upon sets of an older type. The circuit has
been so designed that it is extraordinarily
simple to get the set working. For instance,
transformer coupling is used throughout
on the low-frequency side, and the choice
of battery values is therefore perhaps not
so critical as
if even one
stage of resist-
ance-capacity
low - frequency
amplification
were employed.
The essential
part of this re-
ceiver. is, of
course, the incor-
poration of a

‘“Brookman’s
By-pass” type
into the actual
tuning circuit.. This has two immediate
results. The set has a tidy appearance,
for added-on units can never be

tidy, owing to the extraneous
wiring.  The wave-trap
condenser is mounted
on the panel at the
side of the main
tuning  conden-
ser and the job
of cutting out
one or other of
the stations can
be done without
any ‘‘fiddling.”
A further point
is that the in-
clusion of the
wave-trap into
the receiver itself

The Circu

neatly spaced wiring,
and, of course, efficiency

The accompanying photo-
graphs give a good general idea
of the “Brookman’s The “ heart ' of the re
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H KNIFE-EDGE TUNING

By-pass 3.”” It is a very simple receiver
to construct, one of the reasons being that
there is ample space on the panel and base-
board, and even the veriest beginner will
have no difficulty in making the connections
neatly.

In a panel on
page 222 isgiven
a list of the com-
ponentsrequired
for building up
the set, and you
will find on
perusal that the
listis not lengthy
nor is the overall
(r+| cost high. In

50000 0hms

| — § R
= orrs| CETtRIN direc-
tions have econ-
g+  GB-/ 682 omies been
= effected; one
it Diagram |
L point that

might be mentioned is that no terminal
strip or terminals are mnecessary for the
battery leads, all connections
being made direct by means
of lengths of flex from the
respective components.
It is perhaps hard-
ly necessary to
add that no devi-
ation is advised
from the afore-
mentioned list
of components.
¢ Theoriginal
| components
specified, and
the alternatives
suggested, are

L JF given with due

* consideration to
Sy cfficiency, ease of
/,f‘/ construction and price.
@ All  the alternatives

given will be found to fit
into the set without serious
ceiver is the by-pass coil ~ alteration having

o T,

o

e

7

to be made to the original design,

“but if you choose components other than

those specified, then you may have trouble;
and, incidentally, the AMATEUR WIRELESS
Technical Staff can take no responsibility
whatsoever for the results obtained with a
set not made according to specification,
This is the only reasonable view to take,
and it is necessary to emphasise this ruling,
Other Features g

To revert, however, to the consideration
of the technical features of the set: the
theoretical diagram is given herewith, and
you should for convenience study this in
conjunction with the photographs.

A striking feature is that plug-in coils
are used. We know, of course, that there
are arguments put forward both for and
against plug-in coils. In this particular
receiver we consider that their use has
many advantages, not the least of which is
their low cost. The coil sockets are arranged
approximately in the middle portion of .
baseboard so that when you lift the lid of
the cabinet to change the coils you
will have no trouble in locating the
sockets.

Anti-mobo Unit

As has been said, the low-frequency
amplification is carried out with
transformer coupling, and the
Cossor special core typeisspecified.
A simple anti-motor-
boating unit is
included in the
anode circuit of the
detector valve —
that is, in series with
the primary of the
first transformer.
Doubtless this will
be an improvement
over your old set,

which may have no anti-motor-boating
unit fitted, and may therefore be prone

to low-frequency instability.

py-

Note the few com-
A I ponents
The form of reaction employed is very and the easy wiring

(e Wi

efficient, consisting of a semi-Reinartz
coupling utilising a plug-in coil in series
with a variable condenser-having a maxi-
mum value of .00025 mricrofarad. Note,
too, the .oooz-microfarad” by-pass,

" The grid circuit arrangements of the
detector deserve more than passing notice.
The grid condenser has a value of .0002
microfarad and the grid leak is one of
2 megohms. This combination has been
found to be very suitable, and is a useful
compromise between the values best suited
for sensitivity and those best suited for
volume.

Detector-Potentiometer

"You will see from the circuit that the
best operating point of the detector valve
is not left to chance, but is determined by
means of a potentiometer, to the slider of
which is connected the end of the grid leak
remote from the grid.

Note the way in which the “ Brookman'’s
By-pass” wave-trap—that is, the special
coil and the .ooo5 variable condenser on
the panel—is coupled to the grid end of
the tuning coil through a .ocoo1 condenser.
The construction of this section of the
receiver, together with other constructional
notes, will be given next week.

‘In the meantime, before commencing
construction operations, you should “arm”’
yourself with a copy of the ‘ Brookman’s
By-pass 3’ full-size blueprint. The
blueprint is No. 220 and can be obtained,
price 1s., post free, from the Blueprint
Department, AMATEUR WIRELESS, 58-61
Fetter Lane, Iondon, E.C.4. To avoid
delay, take particular care that your
inquiry is addressed specially to the
Blueprint Department, and do not enclose
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« THE BROOKMAN’S BY-PASS 3 (Continued from preceding page)

any irrelative correspondence with your
blueprint inquiry.

Do not forget, too, that, as is the case
with other AMATEUR WIRELESS receivers,

the ‘Brookman’s By-pass 3"’ is now

on view in the Somerset Street windows

of the radio department of Messrs. Selfridge
o

LIST OF COMPONENTS

Ebonite panel, 16 in. bY 8 in. (Raymond, Lissen,
Trolitax, relleborg, Becol).

Baseboard, 16 in. by g in. (Pickett, Raymond).

Two ooos-mfd variable .condensers, with dials
(Polar, Burton, Lotus, Lissen, Dubilier, Igranic,
Formo).

.00025-mfd. reaction condenser (Polar, Burton,
Lotus, Lissen, Dubilier, Igranic, Formo).

‘Three valve holders (Lotus, Trix, Benjamin, Formo,
Igranic, Brownie, Wearite). .

Two single coil holders (Lissen, Lotus)

2-megohm grid leak (Dubilier, Graham-Farish,
Lissén, Watmel).

400-ohm baseboard-mounting potentiometer (Lis~
sen, Igranic, Varley, Wearite,"Sovereign).

.0oo2-mfd. fixed condenser, with- series cli
Dubdxle)r, T.C.C., Graham-Farish, Lissen, Ormond,
atme

.o0o1-mfd. fixed condenser (flat) (Dubilier, type
1 610; T.C.C., Graham-Farish, Lissen, Ormond,
Watmel).

.0002-mfd. ﬁxed condenser (upright) (Dubilier,
a’pe 620; T.C.C., Graham=Farish, Lissen, Ormond,

atmelf)

Fxlament switch (Benjamin, Bulgin, Junit, Lotus,
Igranic, Claude Lyons).

ngh-freguency choke (Bulgin, Lissen, Lewcos, .
Tulne)vsell, overeign, Wearite, Varley, Ready Radio,
Polar’

Two low-frequency transformers (Cossor, Leweos,
Lissen, Vatley, Lotus, Marconiphone, Brownie,
Telsen, Igranic, Ferranti).

50,000-chm_wire-wound resistance, with holder

Lissen, Buigin, Ready Radio, Ferranti, Graham-
arish, Dubilier).

2-mfd. fixed condenser (Lissen, T.C.C., Dubilier,
Helsby, Hydra).

Pane! brackets (Lissen, Bulgin, Keystone, Ray-
mond, Camco).

Two terminal strips (Junit, Lissen, Keystone,
Rzlgmond).

our terminals Marked: Aerial, Earth, L.S.4-,
L.S.— (Belling-Lee, Eelex, Clix).

Coil former, 2 in. diameter and 3 in. long (Pirtoid -
or Paxolin).

Two ounces of No. 26 d.s.c. wire (Lewcos).
Complete by-pass coil (Ready Radio, Wright and
Weaire, Keystore, H. & B., Harlie, Parex).

Connecting wire (Glazxte)

Eight yards of thin flex (Lewcoflex).

®x wander plugs marked: H.T.—,
H.T.+2,

Chx)
spade_terminals marked :
(Bellmg-Lee, Eelex, Clix
Crocodile clip (Bulgm)
Three dial indicators (Bulgin).

T.+1,
G.B—1, GB—2 (Bellmg-Lee, Eelex,

LT.4, LT—

Selfridge windows before you proceed with
the construction, then we advise you to

do so.

Next week will be given constructional

The complete “By-pass 3"

notes which, in
conjunction with
the blueprint now
available, will
enable you to

‘make up the set,
-even if this is

your first acquain-
tance with radio
construction.
Particulars will
be given also of
the most suitable
valves and bat-
teries to employ,
and full operating
instructions. Itis
as simple to oper-

COMBINATION
AERIALS

HE use of a “double”’ aerial consisting
of a vertical wire surrounded by a

‘horizontal loop has been found to give good

results in preventing fading on short-wave
signals. Fading is to a large extent due to
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