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THE ““M.W.” FOUR

A powerful, selective set
for long-distance loud-
speaker reception.

THE “TRIPLE” TWO

One of the finest little

sets ever described.
Threeversions aregiven,
s0 making it available ;
for battery, or A.C. or

D.C. mains operation. i

§ MAKING PORTABLES
~ W SELECTIVE

"L A special article detail-
Ing novel and simple §
methods of overcoming
one of radio’'s most

} ¢ urgent problems.
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THE

WORLD’S PROGRAMMES

How, when and where to
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REPRODUCTION..... THAT MAKES YOU VISUALISE
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F o“ow

the game

SEE WITHOUT SEEING

The ball goes out to the threequarters . , .
is passed like lightning out to the wing
man, who snaps it up and flies down the
touchline . . . dodging, leaping, staggering
SR to be brought down by a heroic
tackle! . . . and so the game grows in
excitement, and a TELSEN transformer in
your set faithfully reproduces every thrill

5 every inflection in the commenta- 4
tor s voice . . . as the game grows
more tense, he cannot keep the excitement
out of his voice . . . you, too, have lost
all sense of location . . . you not only
hear, butin your mind . . . youSEE.
TELSEN Transformers are the direct result
of years and years of practxcal radio ex-
perience . . . included in any set they
will give not only greater volume o
greater purity, but a clarity and realxsm
never before attained. For true reproduc-
tion it . . . TELSEN.

ki 7.!‘“:(01'1 ALRS

“ACE” TRANSFORMER 8/6

Ratios 3-1 and 5-1.

“RADIOGRAND” - - - 12/6

Ratios 3-1 and 5-1.

“RADIOGRAND” - - - 17/6

Super Ratio 7-1

Advt. of Telsen Electric Co.. Ltd., Birmingham
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KNOWN FOR QUALITY and PRECISION
A good circuit deserves the best com-
ponents. Make your sclection from
the Igranic range and be sure of
satisfaction.
IGRANIC IGRAN[ C COMPONENTS ARE IGRANIC
. 3 1 o H 3
“ Megostat ” Volume Control | SPECIFIED IN SETS DESCRIBED _ Stow-Alotion Lials
. PRICE 6 - * Minor . Price 2'9
‘ » IN THIS ISSUE “ Major -
Write for New Catalogue J.1109:
17
o P - IGRANIC
IGRANIC HIHREHNRINIEN . TR Midget Switch
L.F. Chokes. 20 Henries VWith Terminals . .Price 1/8
Cis . .Price 10/6 LONDOP‘ With Soldermg
C30 r + tmie o NISAG) Tags. r = k6
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Seven point suspension
deﬁnitely prevents

filament vibration —

—the primary cause of
micr‘oph—'o‘nic noises

The cause of microphonic noises

in a Receiving Set is generally
to be found in a faulty Detector
Valve. Usually it is due to fila-
ntent vibration. The new Cossor
Detector Valve (210 Det.) has
heen specially designed to over-
come this fault. Filament
vibration is rendered impossible
by a new method of seven point
suspension. The diagram shows
the four insulated hooks which
secure the filament in position
and damp out any tendency to
vibration. The use of this * steep
slope” Cossor Detector Valve

not only eliminates microphonie
noises, but ensures great volume
with exceptional purity of tene.

The New Cossor 210 DET.,
2 volts, ‘1 amp. Impedance
13,000. Amplification Factor
15. Mutual Conductance
1'15 m.a./v. Normal working

Anode Voltage
40-150. Price /6

We have just issued a narel cir ular

1 51 ¢
Station Chart, which gires identification
details of nearly 50 stations, with space g
Jfor entering your own dial readings.
Ask your dealer for a copy, price 2d.

or send 2d. stamp to us and head your
letter " Station Chart M.W”’

BEFINITELY FREE FROM MICROPHONIC NOIRISES
A. C. Cossor Lid., Highbury Grove, London, N.s, 0 7023



January, 1931

MobDERN WIRELESS

Vol. XV. No. 49.

JANU ARY, 1831

A Departure in Designs—A Set in a Loud Speaker—The New B.B.C. Handbook— The Question
of an Opera Grant.

A Departare in Designs
HE “Triple” Two, which is fully described in this
T issue, is a first-class set 1n \\hich the “M.W.*
“ Star-Turn ” and “ Interwave’ principles are
combined, and the new ‘“MW.” coil unit i1s used.
A better two-valver it would be difficult to imagine.

Despite its comparatively simple, inexpensive construe-
tion, this set has power and selectivity out of all pro-
portion with its size. None of those little troubles en-
countered in two- or three-valve sets, such as * breaking
through ” on long waves, are met with.

Now this set 1s described in three forms; there is a
battery-valve model, a D.C. version, and an A.C. model,
so that whatever your power supply, or even if you have no
mains, it is suitable for you. It has, of course, an efficient
wave-change, and is in every way a right-up-to-the-
minute product.

A Set in a Loud Speaker

HE ““L.8S.” Three is'a radical *“ breakaway > in set
design for the home-constructor. It looks like a
loud speaker, and it is a loud speaker—with an

efficient “ M.W.” three-valver built into it.

% % "

THE ‘“Super-Simple ” A.C. Mains Unit is an A.C.
version of the suecessful D.C. unit we described last
month. It is a scientifically simplified design in
which expensive components have been saved without
sacrificing efficiency.

THE “M.W.” Fourisa 2 8.G., Det., L.F. set, extremely
powerful and extremely selective. Its eircuit
includes several special ““ M.W.”” features.

The New B.B.C. Handbook

][T is pointed out in the B.B.C. Handbook for 1931 that
broadcasting is entering on a phase of development in
which its needs in the way of revenue and capital
expenditure are bound greatly to exceed its present
financial resourees, and it is obvious that some of the
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existing limitations of its resources will have to be over-
come very shortly if its progress is not to be unduly
impeded.

~ The statement is in reference to the fact that out of the
licence revenue last year of £1,470,000, £183.750 was taken
by the Post Office for collection and £341,949 by the
Treasury, leaving the Corporation an income of £944,301.
Last year the Corporation received 6s. 5d. from every
10s. licence, as against 6s. 8d. the previous year.

These figures bring home again, with extra emphasis,
the very unsatisfactory conditions which exist in connection
with B.B.C. finance. The licence fees paid by listeners
should be devoted entirely to broadeasting, and if the B.B.C.
finds its resources insufficient next year we hope that steps
will be taken to make the Treasury disgorge.

The Question of an Opera Grant

]T now seems—as we go to Press with this number of
“ M.W.”—that the opera grant from the Treasury
(that is, from the fund formed by the Treasury out of
listeners” licence money) will have to receive parliamentary
sanction.

And it may not get it. Political prejudice and a good deal
of ignorance and general misrepresentation have combined
to create an aura of hostility around Mr. Snowden’s opera
scheme. His idea of letting listeners get some real value
for their share of the licence money held by the Treasury
has been met with rebuff from many quarters, and so
intense has been the adverse propaganda—mainly based
on the erroneous assumption that the Treasury would be
paying out ‘ taxpayers’ ”’ money—that it is quite on the
cards the scheme will be dropped. In which case the
Treasury fund formed out of licence money femains un-
touched—and the listener suffers because he gets no
return on his money.

The B.B.C. may find ¢l the money for this opera scheme
out of its allotted incoine. If it does it will be spending
more on opera than it should. What with a £100,000
British National Orchestra, the Regional Scheme, and one
or two other such trifles, it’s easy to see why the B.B.C.
income is not by any manner of means suflicient for its
needs.

s OB
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A Radio Retrospect
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URING the last twelve months
steady progress has been
made in perfecting the tech-

nical details of known types of circuit.

as well as in the manufacturing
methods used in assembling sets ready
for the market. On the whole, it
would be fair to say that there have
been many useful, but few startling,
innovations, with the possible excep-
tion of the Stenode Radiostat receiver,
which stands in a class by itself.
Asregards the general run of broad-
cast receivers, last year’s standards

have definitely been surpassed. In

the first place, there is a welcome re-
duction in price. This is due to a
large extent to improved methods of
manufacture—particularly to the use
of mass-production methods—but it
has also been help:d in part by the
recent ““ cut ”’ in the price of three-
electrode valves.

Cheaper and Better Sets

One result is that the simplest form
of loud-speaker set is now within
the reach of thousands who had
previously to be content with crystal
and headphones.  Alternatively, a

listener is now able to receive
Continental programmes on a loud-
speaker set which costs no more than
he formerly had to pay for the privilege
of listening to the local B.B.C.
station.

Quite apart from cost, however, the
general level of performance has been
raised both as regards selectivity and
quality. For instance, the ability to
separate the London National and
Regional programmes is now regarded
as a minimum qualification, and not
a3 the hall-mark of selectivity.

Modern Selectivity

Stabilised high-frequency amplifi-
cation has reached the stage where the
range of a set is practically limited
only by the background of static noise
—which must inevitably mask the
more distant signals. Similarly, the
problem of selectivity is no longer so
much a question of receiver design as
of maintaining law and order in the
ether. So lopg as two transmitting
stations do not actually heterodyne
each other, the modern set is capable
of separating them for the loud
speaker.

4

of Some of the Out-
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_ Fascinating
g et Summary

The new Stenode Radiostat receiver
claims to go even farther than this.
The generally accepted limits of selec-
tivity are based upon a minimum fre-
quency gap of nine kilocycles between
two different programmes; this being
necessary to prevent overlap between
the side-band fringes. With the
Stenode system, stations separated by
only a few hundred cycles can be heard
without mutual interference.

This extraordinary result is secured
by passing the incoming signals
through a sharply tuned circuit, con-
trolled by a piezo-electric crystal, so
that the frequency band is reduced to
very narrow limits. By forcing the
signals to pass through this narrow
channel some of the essential side-band
frequencies must be cut out, or at least
reduced to very small proportions.

The Stenode Radiostat

In order to readjust matters, the
sharply tuned ““ gate ” or filter is fol-
lowed by a special ‘“shaping circuit,”
which restores the high-frequency
notes to their original value and so
gives a properly balanced reproduc-
tion of the original signal.
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Since the crystal “ gate ” is tuned
to a fixed frequency, it is necessary
to. convert incoming signals to this
{requency by using an input cir-
cuit “ of the super-heterodyne type.
Of course, this is bound to make
the entire combination pretty ex-
pensive.

A Simpler Form

There is a simpler form of Stenode
circuit in which the crystal “ gate ”
is replaced by an ordinary sharply
tuned circuit which is subjected to
periodic phase-reversals by a local
oscillator.  Although less expensive
than the first arrangement, this has
been found to give highly satisfactory
results.

At the time of writing neither form
of Stenode circuit has yet reached the.
open market, so that it is difficult to
say how it will compare in the hands
of the ordinary listener with, say, the
performance of a standard super-het
or other known type of highly selective
receiver.

Incidentally, there are signs that
the super-heterodyne circuit is coming
back into favour on its own merits.

It is admittedly one of the most selec-
tive circuits known, but has previously
been handieapped on account of
expense. :

Conditions are more favourable now
that the cost both of valves and of
patent royalties has been reduced,
and the problem of H.T. and L.T.
supply simplified by the use of the
mains, so future prospects appear
promising.

The superiority of many modern
receivers is due to the fact that they
are mains-driven. The operating vol-
tages are consequently higher than
those derived from dry-cell batteries.

Also, mains-driven valves work on
an equi-potential cathode, and can
be designed to give a higher * figure
of merit” than the battery-driven

type.

Mains-Driven Sets

Generally ,speaking,' a three-valye
set worked from the mains is equal

to a four-valve circuit depending upon

batteries. TFrom another point of

view, the use of the mains will in

general give the same range of

reception on an indoor frame as
5
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can be secured with an equal

number of valves fed from an outside
aerial,

The gradual disappearance of the
garden pole is, in fact, one of the signs
of the times. As more and more
listeners change over from batteries
to the electric supply the outside
aerial should vanish from the scheme
of wireless, to the immense satisfac-
tion of most listeners.

Quality First

The portable set—the first to be
independent of the ontside, aerial—
seems to be waning in favour, chiefly
on account of the expense of con-
tinual battery replacements. Itsplace
is being taken by the so-called trans-
portable mode}, adapted to. be driven
from the mains and to work on a
frame aerial, but made sufficiently
compact to be moved from room to
room as desired.

There is a. growing dewmand for
sets. designed from the point of
view of “ quality first,” designed
not so much for receiving distant
stations. asg for. getting the highest
possible musical response from,
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Power Detection and Band-Pass Filters

say, the National and - Regional
stations.
In such a set special care must be

given both to detection and to the:

low-frequency stages. Until recently
.anode-bend rectification was favoured
by the majority of designers as being
less subject to distortion than the
grid-leak and condenser. This year
has, however, produced an interesting
innovation in the form of * power ”
grid rectification.

Detector Differences

Careful investigation has shown that
the usé of leak and condenser is

to be found in many of the new
models. Instead of having to turn
one or more tuning condensers, the
circuits are so arranged that the
simple operation of a tumbler switch
is sufficient ‘to change from one
given station to another. This
method of tuning is comparatively
inexpensive and “fool-proof.”

It is particularly suitable for short-
range sets designed to give, say, two
alternative programmes. When ap-
plied to cover a greater number of
stations, 1.e. to control one or more
high-frequency stages, the necessary
circuit arrangements become too com-
plicated and costly for ordinary use.

It is generally thought that selec-
tivity and quality are, to a certain
extent, opposing factors. If a set is
designed to give a very high degree
of selectivity, it must necessarily
fall short in quality, and vice versa.
The reason is that for selectivity one
must make use of very sharply tuned
circuits, which inevitably cut oft
some of the side-band frequencies, and
so reduce the higher musical notes.

Band-pass Coupling
It is now possible to produce sets
having a comparatively high degree
of selectivity without making any
sacrifice as regards quality. A band-

THE WIRELESS SYMPHONY ORCHESTRA AT THE QUEEN’S HALL. LONDON

AW S Mo e T

‘One of the great achievements of British broadcasting during 1930 was the formation of the Wireless Symphony Orchestra. Consist-
ing of 114 players, this combination has already made a great name for itself, and promises to become a prime favourite with
listeners on the Continent, as well as in this country.

capable of giving even better results
than the heavily-biased grid necessary
for anode rectification. A higher
‘voltage is now applied to the plate
of the detector valve, whilst the
values of grid condenser and leak
resistance are reduced, so that none
of the musical frequencies are
lost. The result is the new “‘ power ”’
grid rectifier, as incorporated in
many of the latest mains-driven
sets.

Switch tuning is another feature

a

Look out for

*“Making Your 3%
Own Loud Speakers” 3%

‘On Sale January 31st.

A R RS
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NEXT

“The “M.W.” . 38
Kit Set Review” 5%

1s,
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As a matter of fact, the tuning of
multi-stage amplifiers has now been
so simplified by methods of “ ganged
control that there is little justification
for an expensive system of switch
control.

Simplified Tuning
A large proportion of the long-range
sets now on the market are controlled
from a single knob, and can easily
be handled by the most inexperienced
listener.

s R s s g e U e g g R O H I B

MONTH’S Enlarged Number.
THREE SPECIAL SUPPLEMENTS AND ANOTHER GIFT BOOK!

‘““ Modern Radio o
Components ”’

6d.

6

pass input circuit accepts not only
the carrier - wave, but also the
essential fringe of side-bands.

In this way all the transmitted
musical {requencies are fed into the
detector valve and reappear in the
loud speaker. At the same time, the
cut-off action of the band-pass is
sufficiently sharp on each side of the
carrier and side-bands to prevent
interference from any station which
does not actually heterodyne the
programme being received.

e

50 More
S Guaranteed Circuits

Order Your Copy Now.

PTG
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Has the.need of the home-constructor with regards to mains units been neglected by many set designers 3
It would appear so judging from the complicated mains units one often sees. Here is a really simple all-
power unit that will appeal to all set owners having A.C. mains.

Designed and Described by the “ M.W.” Research Dept.

s * Super- Simple ” H. T. unit

for DC mains whlch wc
have been somethmg of an eye opener
to a, large section of our readers,
(We, rather thought it would be )

For 80 . Iong has .it’ been assumed
that' a mains H.T.: unit for “home-
construetion must be elaborate and
exp‘e’ns'ive', cdpiously de-coupled and

LY ] san

§ e

WHAT’S IN

BASEBOARD
12 x 7 in., about £ in. thick.

POWER TRANSFORMER i
Hnlf-wzwe type, giving the following out- 3

" puts: 4'volts 1 amp. (rectifier filament),s

4 volts 4 amps. (centre-tapped), 140 or-
150 volts® 30 milliamps (H.T.), Spec[fv-
mains -~ voltage and periodicity when:

ordering (Wearite, or Atlas, R.I., ete.). ¢

SMOOTHING CHOKE
Medium duty type, of about 20 henries
(Lissen, or Wearite, Igranic, etec.).

VALVE HOLDER
Ordinary 4-pin_type, need not be sprung
(W.B.,, or Igranie, Telsen, Benjamin,
Yotus, Lissen, Bulgin, Dario, Magnum,
Junit, Wearite, etc.).

IT

CONDENSERS
2 of 2 mfd. and 1 of 4 mfd., working voltage
rating of 200 (T.C.C. and Lissen in ongmal
or other good makes-—e.g. Dubilier,
Ferranti, Hydra, Mullard, Formo, etc.).

VARIABLE RESISTANCE
Atlas Rheograd, ‘ Universal'
gimilar type.

MISCELLANEQUS
Terminal strip, 7 X 2 in,
. 6 terminals (Belling & Lee, or similar insu-
lated tvpe).
erte, screws, flex, mains plug or adaptor,
ete.

model, or

smoothed with extravagant thorough-
ness, that it appears we are regarded
as having taken a very bold step.

Not Elaborate
We do not agree. Are commercial
H.T. units all of this elaborate type ?
Of course they are not, or they
could never be sold at the low

‘now offer them.

.we set out to do

prices at which many manufacturers
Why, then, should
not the home-constructor be prowded

with designs for units which he can - duly prepared.

make up proportionately cheaply ?
That was what

“ALL POWER” ‘SUPPLY

for a similar gimple and 1nexpens1ve
‘H.T. unit for alternating current
mains, and for that demand we
The A.C. instru-

ment was actually built * simul-

when we em-
barked upon this
programme of
strictly practical,

simplified mains
units and maing-
operated receivers,
and it is gratify-

Atarvs B
TR aresFORMER

ing to note that a

] Or7ac
good .proportion 7'
of our readers ©5=m
have been quick P
LT.AC

to appreciate the
soundness of the
arguments we set forth last month.

It was only to be expected that we
should receive an immediate demand

&

Few components are required to build this remarkable unit,

taneously with its D.C. sister, and
held in readiness for the need we
knew would arise.

LOW PRICE BUT HIGH EFFICIENCY

Nothmg much in it, is there ? And yet the 1esu1ts it will give will surprise you, for a
perfect all-power supply is assured.

7
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Quite likely many readers with A.C.

MAINS mains will have paid only passing
o A attgntion to the D.C. model, so for
LTAC  MioTap L TAC their benefit we will just explain as

briefly as possible what it is all about.
It began in this way. We were
reviewing the whole question of mains
units and all-mains sets for our 1930-
‘ 1931 programme, and we came to

D p e the conclusion that a radical departure

230 3%o 200 from previous practice was urgentl
MAINS TRANSFORNME R . P p e y
required.

That Big Margin

In the past the guiding principle
of the designer of mains sets and
units for home-construction has been
to allow a big margin of smoothiug,
and so on, for even the worst possible
mains and the heaviest possible
loads. All very well as an ideal, but
is it practical ? )

Most decidedly it is mot, for
observe the result : the average home-

WHAT IT GIVES

. 150 volts max. H.T, Variable
¢ det. control. Up to 30 milli-
3¢ amps max, current. Automatic
X detector de-coupling.

0
0066000000000 600000060000500000000006040
p-o4 D4 9904

900006 0000000664
0000000090

built H.T. unit has cost so much for
parts that it would have been no
more expensive to buy a ready-made
commercial one !

True, the commercial model] of
low price very likely would wnot
have been capable of working so
well on very bad mains or of running
so big a set, but that is a point of
no importance to probably ninety-nine
per cent of potential users. They don’t
use very big sets, neither are they
cursed with phenomenally bad mains.
This tremendous margin of *“ safety ”
has merely been something which
meant heavy expense and no par-
ticular benefit so far as they were
concerned.

The Reason

Why designers of home-construction
units should thus concentrate on an
enormous margin is obvious enough.
They have been desperately afraid

0-2 MeG* of the ¢onsequences of someone with

VariaBLe very bad mains and a big set building
| Resisrance a small unit.

They knew that the bad results
which would follow might be attributed
to their lack of skill, and so would
reflect upon the journal in which the
design appeared. While this frame of

|I | II |I ll I' \\\\ I/// I I’ || II II mind is easy to understand, it has

Ty T——7 — T T — produced a most grievous neglect
LTAC. Mwiar LTAC HT— HT+4  HT+2 of the needs of the average con-
structor.
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Smodth, Silen;, dnd".;S'afe H.T. Supply

He, of course, uses a receiver of
only moderate size, and seeing nothing
but unit designs eapable of running
five-valvers, and correspondingly ex-
pensive, he has been driven -to .the
purchase of a commercial unit of the
modest type and price he wants.
He has consequently been missing
the pleasure and interest of building
his own mains gear in the same way
as he builds his receiving equipment.

So much impressed were we by
the importance of the matter that we
determined upon a complete break-
away from previous ideas. If there
is an element of risk in so doing,
we accept it gladly in the interests
of what we believe to be a very
large section of our readers.

A Series of Units

This 1s what we have decided to do :
we are presenting a series of units
and all-mains sets in which the
margin is only sufficient to cover with
just a reasonable surplus the needs
of the average user.

To guard against the risk of
disappointment due to too much
being expected from these designs,
we shall explain very carefully and
definitely the exact types of sets they
are intended to serve. We believe that
if we do this with painstaking
accuracy we can trust to the good
sense of our readers to see that
there is no trouble.

We are making a start with a
pair of H.T. units for sets of the
following types : single-valvers, two-
valvers of the detector and oue low-
frequency type, three-valvers of the
“.det. and 2 L.F.” variety. These they
will serve satisfactorily, but no others.

The model for direct-current mains

we described last- month, and now.

comes the alternating current equiva-
lent.  This is, naturally, a little
more elaborate, because it 1s necessary
to rectify the alternating current
before it can be smoothed and
delivered to the set, but its general
lines are very similar.

““Humless Operation ™’

It is intended for precisely the same
types of sets, and gives a similar out-
put. With receivers of the specified
classes it will give efficient and hum-
less operation, and there need be no
fear of any difficulties of any kind.

It is exceedingly inexpensive and
easy to construct, very simple to
adjust, and its running costs are so
low as to be: neghglble It will give

up to 30 milliamps of current, which
is more than ample for sets of the
types it is intended to serve, and it
has two separate positive output
terminals.

One of these (H.T. 4 2) is intended
for the L.F. and power valves in the
receiver, and gives a fixed output of
round about 150 volts. The other
(H.T. + 1) gives adjustable voltages
of the usual range required for the
detector valve, and this includes a
voltage-adjusting device which also
serves as a de-coupling filter for the
prevention of motor- boatmg

The extreme simplicity of the unit

you will readily gather.from the
photos and diagrams, but its efficiency
in operation we must explain here.
It is indeed so simple that you may
be inclined to wonder how it can
possibly give hum-free working !

The explanation of the puazzle is to
be found very largely in the fact that
half-wave rectification has been used.

The result is that after some ex-
perimenting with values we found we
could get rid of hum in the present
unit with only one choke and a tofal
smoothing eapacity of only eight
microfarads.

L.T. as Well as H.T.

The way these smoothing devices
are arranged you will see in. the
circuit diagram. Across the output
of the valve there is a 2-mfd. con-
denser, then comes the choke and a
condenser of 4 mfd. These parts
constitute the main smoothing filter,
But the resistance and condenser
which form the combined voltage
adjuster and de-coupler for “the

detector also serve to provide
that valve with a little extra
smoothing.

So much for the functioning of tho
unit as a supplier of H.T. It has
another use, and that is to supply
the necessary low-tension alternating

THE RUNNING COSTS ARE NEGLIGIBLE

g

¥

This little unit is inexpensive to butld and to run, and will provide up to 30 milliamps
of properly smoothed H.T. current—more than ample for the majority of home-constructed
receivers,

There is a good deal of misapprehen-
sion about this method of rectification,
for many people infer from its name
that it is something inefficient, only
used because of its cheapness.

The fact of the matter is, on the
contrary, that where only modest
outputs are required it permits sumpler
smoothing circuits to be used than
are required in a full-wave circuit !

9

current for the heaters of A.C. valves
of the ““ indirect " type.

On the power transformer you will
find another winding, giving a supply
of alternating current at 4 volts,
sufficient for up to four A.C. valves.
This has a centre-tap, and its three
terminal points are connected with
flex (one double lead for outer points

(Continued on page 106.)
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By HAROLD E. COWLEY .

‘e have within the past few
years noted, and perhaps
enjoyed, one of the biggest

advances made in the gramophone
industry since the advent of the disc
itself. I refer to electric recording.
The next step forward—and un-
doubtedly an obvious step—was the
production of the eélectric reproducer.

““Concert Hall ’’ Atmosphere

It will often be found, however, that
electrical reproduction is often inclined
to give prominence to the bass, while

mechanical instruments are somewhat

“high”’ toned. A combination of
the two would, therefore, appear to
be an ideal.

Another feature found to give
pleasure to most people is a slight
existence of .echo, for by it we can
niore readily visualise “ space’ or
“ Concert Hall ” atmosphere. These
three features, all of which can be
under control, are securéd by the
simultaneous reproduction of a single
gramophone record by Eoth electrical
and mechanical means.

The apparatus needed is not extra-
ordinary, and, other than one adaptor,
will be found in the possession of
most wireless experimenters.

The first essential 18 a good
mechanical gramophone. The others a
pick-up, amplifier and loud speaker.

Simple Arrangement

The simultaneous reproduction of
a gramophone -record by both elec-
trical ‘and mechanical means should
excite no fear, but its synchronisation
may give rise to speculation. How-
ever, seeing that echo is also sought,
then the problem’ resolves itself into
the simple arrangement of allowing a
gramophone sound-box closely” to
{ollow a pick-up in precisely the same
record groove. ‘ o

Although T have siiggested that the
sound-box " should be the follower, it
has been found that the louder of the
two systems is best given the lead in

order to obtain the most pleasing
results.

Spacing the Needles

Experiments have shown that the.
two needles may be from one inch to-

one inch and a half apart, without
fear of securing a ludicrous effect.

Broadly speaking, there are two
methods of supporting the two “ pick-
up ” units. They may be held by
one arm—the tone-arm, or the alter-
native is an independent support for
the electric pick-up.

In the case of the former, some type
of adaptor would be necessary, and
owing to the immense number of tone-
arm designs in existence it is wholly
impossible for the writer.to offer a
fixed solution applicable to all.

In the event of a decision to use
two carrying arms—and maybe such
a decision is wise—an important fact
comes to our assistance. I refer to
the difference in linear speed of the
grooves at the outside of a record to
those at the centre. The linear or
surface speed, l.e. track passing the
needle In a given time, is approxi-
mately three times greater on the
outside groove than that on the inside

SLOPE ARMS!

One way of arranging the sound-box
and pick-up arms.
10
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groove, and therefore the " space
occupied by a similar note is three
times greater at the periphery than
at the centre.

Approximate Distances

1t will follow that in the case of a
decision - to run -the .pick-ups 1 in.
apart, we can, with greater efficiency,
give a 3-in.'gap at the beginning, and
Lin. at the end. ‘

Having now decided upon the
spacing, the actual layout becomes
simple, and would somewhat resemble
the illustration at Fig. 1. Should
any difficulty be experienced by the
fouling of the two arms, then a
special bent arm f{or the electric

ANOTHER WAY

Fr6.2.
It is necessary to get the two needles
fairly close together in the ‘same
groove. Here is another method of
arranging the two arms.

pick-up would not be difficult to
procure.

In special cases it may be necessary
to mount the arm in the opposite
direction to that usually employed,
as in Fig. 2. In this case care must
be taken to reverse the pick-up in
order that the needle continues to
meet the record at the usual angle.

The Synchronised Start

To obtain a synchronised start,
both needles should be held on the
plain edge of the record, and then
gently and simultaneously moved
into the first groove.

Some discretion should be used in
the choice of suitable records for dual
reproduction. It is not suggested
that every record is improved by this
system of playing, but very pleasing
results can in most cases be secured.

This scheme can also be used with
a certain amount of effect employing
two pick-ups (in parallel or series) on
a radio-gram set.
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‘0005 variable tuning condenser
works in just the same way
whether it is used in a simple

crystal set or an elaborate five-
valver. It is not necessarily the com-
ponents used which give a circuit its
individuality, but the manner in
which they are arranged.

To rough-out a circuit which will
give some sort of results does not

A SELECTIVE
CRYSTAL SET

You will find the circuit of this set in
Diagram No. 3.

require_ & very advanced knowledge
of radio. But to draw up a really
efficient circuit that can be guaran-
teed to give good results under
specified conditions is the work of an
expert.

1t requires an extensive knowledge
of the relations of one component
to another, and what values to employ
to obtain certain effects. Mathemati-
cal calculations are often necessary,
and sometimes practical experiments
of the “ trial and error ” type have
to be made.

Combining Ideas

But once a set of tried and tested
circuits are available the constructor
can often combine an idea in one with
a scheme in another, and so produce
a circuit to meet his requirements
exactly.

It thus becomes apparent that the
value of the information contained

MobpErN WIRELESS

HOOSING YOUR

T

CIrcuirs

With each copy of ** Modern Wireless™ this month is given away

a free book containing 50 Guaranteed Circuits. In addition
to the data provided in that book the following notes on
circuit choice may be useful to the prospective constructor.

in our special presentation book this
month 18 far, far more even than
that of 50 different circuits alone.

Inside History

Of course, to make the fullest use
of these circuits a certain under-
standing of the composition of circuit
diagrams, and their transition into
actual receivers, is required. It is
the purpose of this article to tell you
something of the * inside history ”
of a circuit.

Not only should it enable you to
obtain the utmost value from 50
Guaranteed Circuits,”” and to choose
an arrangement to suit your require-
ments, but will help you to get a lot
of interest out of any circuit diagram
you may come across.

First of all, a few words about the
way to go about choosing a circuit
for some set you want to make up.
Don’t go about it in a haphazard
manner.

Some constructors are rather in-
clined to be led astray by the appear-
ance of a completed set. If you

3 ol b o1 - 3

An up-to-date four-valver using dual-range coils and a screened-grid valve.

1

want a powerful set, don’t choose one
just because it has a large number of
valves,-or many controls on the panel.

On the contrary, if you want a
simple receiver for the local pro-
grammes, don't go for a set just
because it has few controls or appears
to have little inside it. In this way
you may get just the opposite to
what you require.

You must get right down to vital
points, and these are shown in a clear
manner in the circuit of a receiver.

Here is a Suggestion

Before you attempt to choose a
circuit, jot down your requirements
on a slip of paper. Let us work through
a possible Instance, and youn will then
get the idea right away.

We will suppose the requirements
are as follow. The set is to work a
loud speaker at sufficient strength
for a moderate-size living-room.
Good: quality is naturally required,
and some Continental stations must
come in sufficiently well to provide
entertalnment.

AN IDEAL GENERAL-PURPOSE RECEIVER

-~

Note how
the screen (shown as a double line in Diagram No. 38) is arranged between the H.F. and
Det. sections of the set.
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The set is to be a *‘ home” re-
ceiver, and therefore moderately easy
to control. Lastly, the set is limited
to three valves because of the ques-
tion of expense.

Well, here goes! The last point
has decided the number of valves,
so we turn to page 8, where the three-
valvers start.

We do not want to use a pick-up,
or to work on short waves, mains are
not available, and the set is not to
be a portable.

Narrowing Things Down

These points crop up as we look
through the circuits and automatically
narrows down the number to choose
from.

Then we note that many of the
circuits have wave-change switching,
and realise that this is desirable. Our
choice is now narrowed down to
about six circuits, when we note that
gome circuits are mentioned as being
extra selective.

sirable for distance work, we choose
Circuit No. 28. '

So far we have not’ consideréd the
question of ease of control. On
checking this up we find there are two
tuning condensers and a reaction
condenser to operate. This is 0.K.

The -001 series aerial condenser
once set can be forgotten, the variable
resistance in series with the screen-
ing-grid H.T. lead is simple. The
potentiometer, like the sefies aerial
condenser, once set can be forgotten.

It helps to give smooth reaction
and thus simplifies distant reception,
So all is well, but how about turning
out a practical version ?

If you are to turn the circuit into
a really reliable and efficient receiver
you must be able to read your circuit
mtelligently.

An Interesting Diversion

Here, by “ read ” we do not mean
merely being able to recognise the
component symbols and their con-

A TRIPLE WAVE-RANGE RECEIVER

This is Circuit No. 13,
built up in set form for
testing purposes.

wave reception as well.

We rule these out because our set
is to be used out in the country well
away from ¢swamp ” areas. This
leaves us Circuits Nos. 20, 24 and 28.

Good quality applies to them all,
for we know every set in thé booklet
is up to standard in this respect.
What about Continental stations ?

Another look at the circuits tells
us that Nos. 20 and 24 are det. and

2 L.F. arrangements, whilst No. 28

has an S.G. H.F. stage. High-
frequency amplification being de-

It is an ideal receiver for
all-wave use, having wave-change switch-
ing, and being suitable for .ultra-short-

nections, but being able to separate
the various sections of the circuit and
work out the whys and wherefores of
things.

Puzzling out the reasons for things
is extremely interesting, and will
give you a remarkable insight into
the working of radio apparatus.

For instance, what is that neut.-
type condenser doing to the left
of the screen in Circuit No. 39 ?

It can’t be to neutralise, because an
S.G. valve is employed. So you pro-
12
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ceed to find to what section of the
circuit it belongs,

You find one side of it is joined
to the plate of a valve, and the
other to a coil which is coupled to
the valve’s grid circuit. Therefore
this condenser provides some sort of
variable coupling between the plate
and grid circuits of the valve.

¢ If you waut a powerful set don’t

choose one just because it has a

large number of valves or many

controls on the panel . 0

you must get right down to the
vital poinis,’’

W
[y ——

Naturally, you immediately think
about -reaction, and a .look at the
plate circuit of the detector valve,
where reaction arrangements are
usually found, confirms this; for the
half-expected . reaction condenser is
absent. This leads you to wonder
why.

Circuit Sections

You will eventually solve this by
noting that there is no coil in the
grid ecircuit of the detector valve to
which a reaction coil could be coupled.
This will lead you to note that both
the S.G. stages are aperiodic.

And so we could go on giving
instances of how to analyse a circuit.
Actually, the idea to keep in miind
is to split the circuit up into sections,
such as grid circuits, anode circuits,
filament circuits, and so on.

A tuned circuit practically always
takes the form of a coil with a
variable condenser across it, and you
will be able to pick out such circuits
in the simple crystal sets as well as
in the multi-valve circuits.

Grid circuits should always be
traced from grid to filament, and
anode circuits from anode to filament.

Of course, you must remember
whether you are tracing an H.F.
circuit or an L.F. one, as the different
currents are mainly dealt with by
different types ot -circuits. An
illustration of this is given in Circuit
No. 16.

To Separate Paths

Consider the anode circuit of the
detector valve. The anode circuit
for H.F. currents is via the differential
reaction condenser and reaction coil
to filament, whilst the L.F. anode
path to filament is through the H.F.
choke, L.F. transformer primary, and
H.T. battery in series.

The same principle of splitting a
circuit up into sections and following
out one section at a time applies to
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‘A ‘Wonderfully Varied Selection of D;signs

all circuits. It is equally applicable
to single-valvers and multi-valvers.

Once you have thoroughly grasped
these essential ideas you are half-way
to being able to ““ read ”’ a circuit ag
easily as an expert set designer.

It is quite easy to pick up the idea,
even if you are at present able only to

LISTEN ANYWHERE !

i VEX ?b

FOPU
Ladd

This portable was built from c:rcu:t No. 3*

It is an excellent three-valve sélf-contained

receiver ‘capable of- providihg' extraordin-
arily fine results

recoghise - a few  synibols. ** Fifty
Guarariteed Circiits'”’-gives you a fine
opportunity to-practise.’

You will be surprised how much a

circuit can tell -you, and eventually -

you will be able to visualise a set
made up from any -circuit. You will
bé able to imagine what- results it
will give; in faect, you will almost
be able to feel your hands on the
dials !

There “is actually’ no reason why
you should not eventually be able to
compose efficient circuits for yourself
without reference to any books or
periodicals at all.

Planning Layouts

"The splitting of the circuits np into
sections will tell you quite a ‘number

of thlngs which ‘you must know before

you can lay out the components.
First of all, you pick out the various
components which require continially
adjustment.

These, of course, you will" mount.

on the panel all.the others going on

same valve. Usually a screen of some
sort will be placed between these.

In some cases the valve itself will
pass through the screen, while in
others the flex lead from the anode
will pass through the screen. The
positions of the screens in the theo-
retical circuit diagrams show clearly
which method to employ.

Some Wiring Pointers

There are.certain leads over which
particular care must be spent to keep
them short. The most important of
these are the grid and plate leads of
the H.F. valves and the aerial lead.
~ Actually, all leads carrying H:F.
should be kept as short and direct
as possible. All by-pass condensers,
whether H.F. or L.F., should be
placed as near as possible to the
points from which they are to by-
pass currents.

Keeping leads short is ‘chiefly a
matter of the arrangement of -com-
ponents. A little time ‘spent - in
shifting  components around before-

Every one of
the fifty circuits
in your gift
book has been
thoroughly test-
ed under strin-
gent  practical
conditions.

sseescossssssesansanassanner
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‘If you'have:a set of plugiin coils; this single-

Wiring-up is merely a matter of
joining up the components that are
connected by lines in the -ecircuit
diagram, paying attention, of course,
to directness, and keeping vital leads,
such as grid and plateleads, carrying
H.F. currents well away from other
wiring,

If you thoroughly understand your
circuit diagram you will find it as
eagy to wire-up from as an actual
wiring diagram.

There are a number of - points. in
connection with the cirenits given
in the handbook which are worthy of
special mention. These are, therefore,
dealt with in the remaining para-
graphs of this article, .which contain
information that will be "especially
useful in building up sets from these
circuit diagrams.

Choosing the Coils

You will note that ordinary plug-in
coils are used in a large number of
cases, and suitable sizes for reception
oni both medium and long broadecast

HAVE YOU GOT PLUG-IN
COILS?

the ba,seboa.td _You ‘\\1.11 knOW valver- (Ciréuit No. 5).will be- of special in-
which are H.F. components and  terest to you. The poténtiometer control ot
which L.F. The former requ’ire the grid enables the last ouncg to be ‘obtained,

careful separation, and therefore you and the set is really a very éfficient . little

will allot them the larger part of the
baseboard.

The grid ecircuit components of an
H.F. valve must be kept away.from
those in the anode circuit of the

DX ‘receiver:

hand and trying them in different
positions, ‘to find . which give the
_shortest wiring, Wwill 'be well ‘repaid
by good results‘ [

13

‘waves are given in ahnost every case.

On comparing the sizes you will note
that they are practically the same
for any type. of circuit.
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Always Check Your Connections Carefully

This fact will enable you to sub-
stitute plug-in coils, in many. cases,
for special types of coils. The coil for
a tuned circuit, no matter whether
of the plain centre-tapped or “X”
type, should be a No. 60 for medium
waves and No. 250 for long waves.

Concerning the Reaction

Coupling coils, whether in the
aerial circuit or anode circuit of an
H.F. valve, will vary from No. 25 to
No. 50 for medium waves, and No. 75
to No. 150 for long waves.

Reaction coil sizes will also vary in
the same way, but the smaller num-
bers will seldom be required. The
smaller the size of coupling coil the
sharper the tuning will be.

Differential reaction condensers are
used in the majority of the circuits,
and their values will be found to vary

are given, so that they may be con-
structed at home. Either the reference
letters and figures, or the name of the
type, is given for all commercially
obtainable coils and coil units.

You will find some circuits which are
mentioned as being specially in-
tended for short waves, and others
which are suitable for both broad-
cast and short waves as well. A few
lines, therefore, on the essential
differences between  broadcast ” and
short-wave circuits will not be out of
place.

Short-Wave Modifications

Apart from the coils, which natu-
rally have only a few turns, the
capacity of the tuning condenser is
the most noticeable feature. This
must be much smaller for short
waves, because on this band a given

A PERFECT POWER SUPPLY

-
Smooth, rippleless power for your H.T. is assured if you use this D.C. mains unit on your
If you are on A.C., of course, you need another type of unit, and in
this case we suggest Circuits Nos. 42 or 43.

set gCircuit No. 40).

from +0001 to -00015. Any of these
values will be suitable, the reason they
are mentioned being because different
makes have different maximum
capacities.

Praetically all the types of special
coils shown can be obtained com-
pletel; made-up by radio manu-
facturers, In the few cases where this
is not the case, the sizes of formers,
gauge of wire and number of turns

capacity will cover many more
stations, and consequently if the
usual -0005 variable tuning capacity
were used tuning would prove much
too sharp.

On special short-wave sets a
00025, or near value, is used for the
tuning condenser, which is connected
directly across the coil. In circuits
for both short and broadcast waves
you will find a fixed condenser

14

(usually -0005 mfd.) in series with the
tuning condenser.

This fixed condenser is shorted for
broadcast waves. For short waves
it has the effect of giving a -00025
variable tuning capacity across the
coil. Note that it is connected on the
grid side of the variable condenser.
This is so that the moving vanes may
always be joined to earth or L.T.
negative.

Note this Coil Point

The H.F. choke for a short-waver
should be specially intended for
working on short waves. On the dual
type of set a universal choke which
covers short and broadeast waves is
needed.

One very important point in con-
nection with the use of “X” coils
should be emphasised. It is this, the
pin of the holder for the “ X coil
must be joined to earth or filament.

If this is not done, the taps on the
coil will be at the wrong end, and too
much inductance will be included in
the aerial circuit. The result of this
will be that the selectivity will not be
anywhere near up to what it should be.

When wiring up the reaction coil
holder you will find that if the con-
nections are arranged so that the grid
connection of the tuned coil holder 1s
diagonally opposite the plate side of
the reaction coil holder, reaction will
be obtained.

The need for reversing connections
if reaction is the wrong way will thus
be avoided. The above applies quite
irrespective of the orientation of the
pins and sockets of the holders.

Transformer Terminal
Markings

The usual method of marking the
four terminals of an L.F. inter-
valve transformer is G., G.B., H.T.,
and P. or A. This marking has there-
fore been adopted throughout the
booklet, but it is not improbable that
you might desire to use a transformer
which is marked in the older style of
LP, O0.P, I8, and O.8.

If you do you should connect up
the transformer in accordance with
the following : Treat I.P. as P. or A,
0.P.as H.T., O.8. as G., and LS. as
G.B. Sometimes, however, you may
get better results by interchanging LS.
and 0.S. and/or 1.P. and O.P.

Don’t omit components because
their use is not quite obvious. To do
so may mean that the set will becoma
unstable, or distort.
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Designed and Described
by the
“M.W.” Research Department.

AVE you ever wished- for some-
thing a little less conven-
tional-looking than the ordin-

ary recelver, with its plain upright
panel and baseboard ?

The vertical panel and horizontal
baseboard system of construction
has many and obvious practical ad-
vantages, but it surely does tend to
make all sets look alike.

»

Too Much ‘‘Sameness

We do not know whether our
teaders have similar feelings, but we,
ourselves are certainly getting a little
tired ‘of the sameness of appearance
which the panel-and-baseboard
system produces.

So much so, in fact, that we have
been experimenting with all sorts of
special ways of making sets, in hopes
of finding something as practical as

SUSeBEAIeBssEEECEReessEeNYUCBENSEEERenvaRBAGSaaNET

Here’s a surprise set—all packed
inside the speaker! It will not
ounly = astonish your friends,
but the power and purity will
surprise you when ycu test it!

UNIQUE ;‘; UNIQUE
DESIGN p RESULTS

------n.----.---was-"n---u-n----u-a----------

the panel-and-baseboard scheme, yet
having some element of freshness
about it.

Very probably the strictly practical
constructor will have little sympathy

with this point of view, his mein

‘concern being’ with the performance
of a set. To the rest of us, however,
something out of -the ordinary: in
appearance appsals strongly, and we
imagine a considerable body: of "our

Mobern

WIRELESS

readers will wish us success in our
endeavours.

In the course of trying out various
different methods of: construetion we
have come across several quite in-
teresting and -promising schemes, and
practical applications of a number of
these will be seen in future issues.

A Really Novel Set

These, by the way, will not be
universal systems of construction,
capable of displacing the ordinary
scheme of panel and_baseboard, but
just interesting methods of building

one particular type of ‘set which we
‘have chanced’ upon in the course of

our experimenting. - The real dis-
placer of the conventional upright
panel and horizontal baseboard of
equal or superior practical merits is
hard to evoive, and we fully expect

THESE ARE THE PARTS YOU PACK INTO THE LOUD SPEAKER

TUNING CONOENSER

; » leak (Lissen).

NOTE.—Alternative.components of good make may be substituted if desired in this list, but care must be taken to see that they

are of suitable dimensions.

1 '0005-mfd. Brookmans condenser 1 -0001-, *00013-, -00015-mfd. differen-
(Ready Radio). tial reaction condenser (Ready Radio).
- 1 L.T. switch (Red Diamond).

1 3-pole push-pull wave-change switch
(Red Diamond).

1 ““M.W.” dual-range coil (Magnum).

1 -00f-mfd. max. compression type
condenser (Formo).

1 '002-mfd. fixed condenser (T.C.C.).

3 Sprung-type valve holders (Formo).

1 -00603-mfd. fixed condenser (T.C.C.).

"Blue Spot ““ 51R *’ loud ‘speaker.
2 Sockets, flex, wire, etc. .

A20/8
DIFF. REACT. CONDENSER

1 2-meg. grid leak and holder { Dubilier).

1 R.C. unit, with }-meg. anode
resistance and 1- or 2-meg. grid

P

The tuning control is on the side of the 1 H.F.choke (Ready Radio).
cabinet, asshown in the photograph above, 1 L.F.transformer (Igranic ‘‘Midget”’).

o

The ;eaétion condenser is mounted on the
side opposite-to the tuning control.

’l']

15
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that it will be some time before any
such revolutionary change takes place
in real home-construction receivers.
Meanwhile, however, we propose
to issue a few designs for specialised
sets, exploiting such of the uncon-
ventional methods of construction as
we have found suited to each type.
This month, for example, we are
presenting the “ L.S.” Three. This
intriguing little set is intended to
appeal where something very compact
and of pleasing and unusual appear-
ance is desired. It is an approach to
a self-contained receiver in that set
and loud speaker form a single unit,
although separately accommodated
H.T. and L.T. batteries are required
(the G.B. unit is fitted inside as usual).

The Cabinet ““Free’’

No special cabinet-work is required,
and in one sense the cabinet costs you
nothing! What that really means
you will probably have discovered
from the photos by now.

The scheme is simple enough, and
depends on the fact that in a cabinet
loud sp2aker of the cone typ: there is
usually a considerable amount of
unvsed space. If one takes advan-
tege of this spice and exercises a
certain amount of ingenuity it is
usually quite possible to build the

HOW THE PARTS

January, 1931

IT IS BUILT ON
LITTLE “BASE.
BOARDS” THAT
GO INSIDE THE
CABINET!

The spzcial system of construction makes it a surprisingly easy set to assemble and wire.

receiver actually into the speaker
cabinet.

A careful choice of very compact
types of components is obviously
called for, and some experimenting to
find an efficient layout in the neces-
sarily rather cramped space, but these
points we have attended to in pro-

M. W. DUAL

RANGE. COIL.

ducing the “ L.S.” Three, and you
have only to follow instructions with
reasonable care.

The loud speaker we used was one
of the “ Blue Spot ' range, and the
details which follow assume the use of
one of these instruments. No doubt
a little modification here and there

ARE PLACED AND WIRED TOGETHER

Fere you see the
complete outfit laid
out in  schematic
form. First you
wire up each base.
board as a separate
unit, and then the
inter-connecting
wires and those that
go to the components
mounted on the
cabinet are fixed in
place. Itis not really
difficult though it
may look a
little tricky in
the diagram.

AT
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" The Whole Set is Insule the Loud Speaker'

would permit the schene to be applied
to other types of speakers.

To make a start, note where the
controls are placed. The on-off and
wave-change switches are located in
the lower left- and right-hand corners

L.7.SwWrrcH

of the speaker front, and these should
be fitted with some care in the
positions shown in a special diagram.

The tuning and reaction condensers
are in the right- and-left-hand sides of
the speaker, rather low down so that
they ‘come to hand conveniently.
Incidentally, there is'a good deal to be
said for controls so placed. on the
score of easy manipulation. |

Beside each of these condensers is a
small socket, one for the aerial and
one for the earth “lead, ‘which, of
course, must- be fitted with small
plugs to match. - Separate diagrams
show suitable placings. for ~these
components

In Two Sections

The remainder of the gear-is laid
out on two small baseboards. One of
these is mounted- on the left upper
side of the speaker, and the other in a
corresponding position on the right,
both inside the cabinet, of course.

The baseboard on the left (looking
at the cabinet from the back) carries
the detector valve and most of its
associated components, - e.g. dual-
range coil, etc. The other carries the
two low-frequency valves and the
intervalve coupling devices (one R.C.
unit and one L.F. transformer).

The baseboards are held in place
with screws passing into the frame-
work of the cabinet, and you will
encounter no difficulty in “assembly
here. Be careful in laying out the
parts on the bases; however, to see
that the valves come in the positions
shown, or they may foul parts of the
speaker when in place.

When it comes to the wiring-up
stage of the proceedings, a certain
amount of dexterity will be needed in

view of the rather cramped space in
which some of the work must be done.

‘There will be no real difficulty,
however, if you adopt certain little
dodges we devised in building the
First, wire-up the two separate

A2013

unit.

&
v

Ben

Looking at the
front of the cabinet,
these are the posi-
tions for the two
switches—L.T. and
wave-change.

3

e

WavE-CHANGE SW/TCH

units as completely as possible before
you fix them into the speaker:

Once they are in you will then only
have to make the additional connec-
tions between one unit and the other,
and between them and the various
separate parts mounfed in the speaker.
These points . will . become clearer
when you. look ~over the wiring
diagram, which shows the two base-
board sections and the vartous separ-
ate parts all connected up. It does
not show theit actual’ positions, of

course, but those you can get from
the phqtos and other diagrams.

It is also advisable to attach
suitable lengths of wire to the two
switches before they are fixed in place.
With the aid of these expedients you
will find it becomes a simple task.

No Battery Terminals

The battery leads, by the by, come
straight off appropriate points in the
circuits in the form of flexes, and
these all go out through a hole bored
in the bottom of the speaker. Simi-
larly, the speaker leads go straight to
suitable points on the L.F. section,
no terminals being necessary.

A good deal of real constructional
work is involved in building this
attractive little set, but we think you
will now have no difficulty in com-
pleting it, and we are sure you will be
pleased with its performance. It
uses a good and straightforward
circuit of the detector and two L.F.
type, with the high efficiency. always
obtained when the “M.W.” dual-
range coil is used, and it will glve
excellent results.

We are getting near the end of our
allotted space, so we must be rathar
‘brief over our remaining details.

The Two Sections— Detector _and L.F.

loud speaker.

* Here are the two wired-up sections all ready to be slipped in place from the back of the

Compare these with the wiring diagram on the preceding page, noting the

leads going off to the separate components.

17



N.0>ERN WIRELESS

Jenuary, 1531

LEEETI T

Unconventzonal—-But Uncommonly Good’

One point which we must cover
with some care concerns the possi-
bility of mlcrophomc howl troubles,
which are always expected to be
troublesome_ with sets in which the
sound from the speaker can fall
directly upon the detector valve.

The “ L.S.” Three is obviously such a

set, and we fully expected to have to
take steps to stop it from misbhehaving.

To our no small surprise.it gave:

no sign of microphonic howl whatever
with any normal selection of valves !
We found considerable - difficulty in
picking valves which could be pro-
voked 1nto a howl.

We Wanted It To Howl!

It was necessary to find a method of
setting up such a. howl, of course,
in order to be able to find a cure for
it, and so forearm any constructor
who might have difficulty of this
sort.

In the end we found that by using
such an entirely unsuitable combina-
tion as two R.C. valves-and an L.F.
type as ‘the third- we could set up a
howl when the detector valve was
given a jar to start it off.

,No one is ever hkely to use such a
trio of misfits, but it gave us our
chance to find a remedy.  This proved

2 cassspe e - wcce

We pass this_tip on for what it_is
worth. © You are never likely to necd
it, because we found it imposstble to.

A CIRCUIT WITH PLENTY OF POINTS~—

25 -—r X
OiFF ReacT MEG
ConDS'R. 000! MFD.,

L T.SwrrtcH A

The dual-ra.nge coil gives you long or ordinary waves at a touch of the switch, and

differential reaction makes the most of stations that need strengthening.

There is one

R.C. and one transformer L.F. coupling on the L.F. side.

to be the use of a sort of “ cosy ” of
felt fitted to the bulb of the detector
valve.

—AND IT'S NOT DIFFICULT TO BUILD !

Thls is the whole ]ob ready for the final try-
out before the back is permanently attached.

18

get a howl with any normal group of
valves, but it is as well to know what
to do if you should chance upon a
most exceptionally microphonic de-
tector.

Here we might as well indicate a
suitable choice of valves for the set.
For the detector you want one of the
H.F. or “special detector” "typs,
the none of the L.F. type for theseconl
socket and, finally, a power or supar-
power for the third positicn.

Working Voltages

The H.T. connections are simple.
because there is only one positive lead
with no separate tap for the detector.
We found it satisfactory to arrange
matters in this way in the present re-
ceiver, and obtain the desired voltage
for the detector valve by the use of a-
higher anode resistance than usual.

All that is to be done, therefore, i1sto
apply the usual 120 volts between H.T.
— and H.T. 4 and adjust the grid bias.

The use of the controls you will
probably have grasped already, but
we may as well summarise the maticr
for you in closing.

Push the wave-change switch l:nob
inwards for long waves, pull it out-
wards for medium. Adjust com-
pression condenser on tuning unit to
give the desired degree of selectivity.
Keep it set to as large a capacity v
you can, however, in the interests f
good: volume.



Jenuary, 1931

Transformer Saturation
N.D.S. (Cardiff).
the popularity of nickel-iron-cored
I..F. transformers, is it true that they
saburate more easily than the stalloy-
zored type ? If so, doesn’t this tend
to nullify their advantages ¢ ”

—“In view of

Yes and no. It is true that these
transformers do saturate on compara-
tively small magnetising currents, but
it is not difficult to keep down the
current to within safe limits by choos-
mg the valve and H.T. voltage in-
telligently. If you buy a good make,
the makers will tell you how much
current it is safe to pass through the
windings. There is no need to worry
i you treat the transformer properly,
and use it as the designers intend it to
be used. Parallel-feed helps matters
considerably.

Loud-Speaker Sensitivity

M. H. (Woodford) asks us whether
the average permanent-magnet mov-
ing-coil speaker is as sensitive as the
vopular cone types. He is thinking of
purchasing a coil-drive speaker, and is
not sure whether his set is suitable.
1Te is using a det. and 2 L.F. with a
super-power valve in the last stage,
the H.T. being 150 volts from ac-
cumulators.

Spéaking generally, the cone types
are the more sensitive, but perma-
uent-magnet coil-drive speakers have
vastly improved in this respect, and
vou can purchase one safe in the know-
l.dge that your set is capable of work-
ing it. Of course, these coil-driven
spcakers want plenty of punch if the
Lass is to be brought out effectively,
zo don’t skimp the H.T.

Direction of Windings
B.S. (Addiscombe).—“I am very
interested in the new ¢ M.W.’ dual-
range coil, and I would like to ask
two questions :
“1. Can this coil be used in my
prosent set, which is a detector and

two L.F.? My existing tuner is of an
old type, and was designed to cover
a wide band of wave-lengths. It is
unselective, and I cannhot separate
the two London transmissions pro-
perly.

“2. Is the reaction winding wound
in the same direction as the long-wave
secondary, or in the opposite direc-
tion? My friend and I have been
having an argument—he says it
should be in the opposite direction.”

= T TS R TS

TECHNICAL QUERIES
DEPARTMENT

Are you in trouble with your set?

The MoDERN WIRELESS Technical Queries
Department is now in a position to give
an unrivalled service. The aim of the de-
partment is to furnish really helpful advice
in connection with any radio problem,
theoretical or practical.

Full details can be obtained direct from the
MODERN WIRELESS Technical Queries
Department, Fleetway House, Farringdon
Street, London, E.C.4.

A posteard will do. On receipt of this all the
necessary literature will be sent to you, free
and post free, immediately. This applica-
tion will . place you under no obligation
whatever. Every reader of MODERN
WIRELESS should have these details by
him. An application form is included
which will enable you to ask your questions
so that we can deal with them expeditiously
and with the minimum of delay. Having
this form you will know exactly what
information we require to have before us in
order to solve your problems.

London readers, piease note : Inquiries
should not-be made in person at Fleetway
House or Tallis House.

'H|Hll!lllIIlIIHIIIIlllII!IIlIlI[lll[IIIH[III]II[IIIIIIIIIlIlHIHIIIl||l|IIIIIIIllIlIlIIlIIIllIlIlIlIlI

Yes, there is no reason at all why
this coil should not be used in the
place of your tuner. It i1s a very
efficient job from the radio point of
view, and will overcome the trouble
you are experiencing regarding selec-
tivity. You can incorporate differ-
ential reaction if you care to pur-
chase a -00015 differential condenser.
Your set will then be right up to date.

With regard to the reaction wind-
ing, you are quite correct, it is in the
same direction as the secondary. This

applies in general to all reaction.

windings, and you can prove it to
your own satisfaction by winding it
19

‘turnover,
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in the other direction. You will not
then obtain any reaction effect.

Dry H.T. Batteries

H.L. (Southampton). — ‘“ How
quickly will a new dry H.T. battery

-run down if it is left standing without

being used ¢ I am asking this ques-
tion because I have bought a new
battery to replace one which is at
present working the set, and I do
not want to scrap the old battery
just yet if possible.”

Your question -is one that cannot
be answered in terms of days, weeks,
or months. There are so many factors
which have to be considered, but it
is quite definitely the case that a
battery does run down in time when
1t is kept on the  shelf.”

If your old battery is in a poor con-
dition, throw it away and use the
new one. Think of all the troubles
that a run-down battery can cause—
distortion, ecrackling noises, L.F.
howling, weak signals, no reaction,
and a whole host of others.

While on this question of * shelf
life,” it is as well for us to remember
that we should purchase our bafteries
from a dealer with a fairly quick
to make sure always of
getting fresh stock.

An Electrical Discharge

R.E. (Plaistow).—"“Can you ex-
plain this ? A short while ago, during
a sleet storm, I accidentally touched
the aerial lead-in, and to my surprise
I received a shock. I cannot under-
stand this, because there was no
lightning about. I noticed that the
earthing switch was ‘open,’ and
on closing it there was a-tiny spark.”

In the first instance, the aerial was
not .earthed, and it had becoms
charged up owing to the atmospheric
conditions prevalhng at the time.
When you touchéd the aerial lead-in
you released the charge. You there-
fore received a. shock.
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Mr, Gilbert Frankau—author of ‘“ Peter Jackson,
Cigar Merchant *'- and ‘many other very.popular
noyels. g

Tis a pecuharlty of ‘broadcasters that they almost all
claim at some ‘time or other to have made a record—
even though it be a record of futility. We all know

the soprano who claims ‘to have been the first to take.

‘the high notes. without ‘“wobbling ” and the comedian
who is proud to have made the firgt tour of the stations,
thereby cracking the same ‘set of -jokes on ‘so many
consecutive mghts '

These people—goodness knows why !—-will discourse for
hours on the fascinating topic of how they did it, -and they
thus give themselves away.- The makers of real records,
the men who deserve to go down on the scroll of broad-
casting history, lxeep qulet about their achievements,

lebert Frankau is such a man. His is a unique feat.
Years ago he sat in a little room at the top of a block of
officés and shouted a short story into a tin trumpet ;
so history was made.

The Very First Ether Drama.

He was the first moder exponent of the public story-
telling beloved by the ancients, the first author to broad-
cast his own work, and the forerunner of A.'J. Alan'and a
host of others. Tt might be. said, indeed, that he was.the
first person to send an artificial drama pulsating through the
ether—the legitimate predecessor of the radio playwright.

That is not the only reason why. he is remarkable.
That first broadcast .of his might have been due to sheer
luck; but it takes a brainy man to remain a “ best seller ’

throughout 'a troublous - and changeful decade- as has
Frankau, and then to carry on into the next. His latest

novel,  Martin. Make Believe,” is still selling a steady
300 copies a day some six months after the date of initial
publication. Not' every author could deserve such a
success. '

The man’s vitality is amazing. H. G. Wells is slothful
in comparison. The day I interviewed Gilbert Frankau
was for him the first day of complete conseiousness after
a major operation. He was still in bed and in great

20

‘1 anticipated the obvious answer.
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BEST -
OOKS AT

pain—yet receiving interviewers and arranging his business
affairs ! )

And managing withal to be exceedingly original. I
expected him to hand out the usual dope about the
listening public—those poor people who are beginning to
supplant the proud position formerly held by English
policemen. I was bitterly mistaken,

Compliments Fly—Away

“ What do you think of listeners 2 ” My first question.
I should have known
better. _ )

“ Most listeners must be half-wits ! ”

Consternation.

“] HAVE NO EAR. FOR

“l abhor the pecuhar sounds made by musical instruments.
ever reached the standing it has. I cannot

“ Half-wits ! ” he continued. ¢ With all the means of
recreation and entertainment offered by the democratic
gports and arts of a modern civilisation, I cannot
understand sensible people resorting to wireless.

““ For education, perhaps. -~ For pleasure, no. It seems
to me to amount to a self-admitted inability to entertain
oneself.

‘ On the other hand, T may be prejudiced. I have no
ear for music. An orchestra once played ‘ Ruls,
Britannia ! * and I stood up thinking that it was * God Save
the King." T abhor the peculiar sounds made by musical
instruments. I cannot understand why they were
invented, or why music ever reached thé standing it has.

I cannot eat in a restaurant that boasts an orchestra.
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‘ 9% MR, GILBERT
FRANKAU IN
AN INTERVIEW
WITH HAROLD A.

[HEBBC

I have listened on what my friends tell me are the most
up-to-date sets. They stand by and usually appear to be
entranced, but I hear only a racket which does not seem
to bear any resemblance to life.”

“ And not only music. Take the announcer’s voice.
If anything, worse than the broadcast music. When I
hear 1t, 1 want to scream. Oxford accent ? The Box-
ford accent! No one .ever spoke like that in the spired
city. But I have heard those tones in Borstal. All the
Borstal boys use them. Terrible! And listeners ”

I hurriedly changed the subject.

“The BB.C. 2~

“All wrong. Too aesthetic. Rather snobbish. I
deplore their attempts to excuse the programmes by

MUSIC,” SAYS GILBERT FRANKAU

7 cannot understand why they were invented, or why music
eat’ in.a restaurant that boasts an orchestra.”

saying that they educate the masses. I deplore the way
in which they treat the individual broadecaster. Very
courteously, but that is not everything. The absurd
fees ! :

Even the Fees are Wrong!

“ They ask me to broadcast for thirty minutes, but this
means that I have to write the MS., submit it for approval,
and pass a microphone test. Practically a day’s work,
yet for this I am paid perhaps ten guineas. It is not
worth it. In a day I could make far more than that.
And, to top all, they are even frightened to mention my
books because such an act would be a form of publicity. I
believe they would have complete anonymity if they codld.

ALBERT, HASSOME
AMUSING ~ THINGS
TO SAY ABOUT
BROADCASTING.

“ Again, they call broadeasting an art, and have
evolved a broadcast drama. I have never been able to
follow a word of it. People shouting and a lot of queer
noises !

q

Shocks for the Interviewer
“ Take the rural aspect. Town-stuff making the country

people dissatisfied. No, broadcast entertainment is not
justified in the least.”

CURRENT EVENTS

‘* I want to hear the actual things as they happen,’’ says Gilbert
Frankau. And this photo -shows the scene during an auction
sale’ that was broadcast some months ago.

Another shock! Frankau should make Shaw blush.
G. B. 8. on a sick-bed would probably give a wan smile,
and perhaps declare that there is no such thing as illness.
Frankau, almost the first day after an operation, sheots

= 3 B
don’t want to hear somebody say that it is very misty.etc., etc.”’

i
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“One Station Should Transmit Continual Dance Music”

out brand new ideas with a suddenness that almost-appals
one.

“ The proper function of broadcasting is the dissemina-
tion of news and publicity, and that is something the
B.B.C. do not give. . Oh, yes, I know you get the news

A FAVOURITE *FOREIGNER"”

A wonderful view of the Leipzig broadcasting station and the

surrounding country. At the top, right, you can see the famous

memorial erected in honour of those who took part in the ¢ Battle

of Nations”’ (1813). Leipzig uses 23 kw. of power on a 253-
metre wave-length.

bulletins, information of events in potted form. But
that is not enough.

“T want to hear the news at any time I like, and I
want to hear any news item I wish. I don’t want to hear
some gentleman saying that it is very misty, but he can
see that the horses are now coming down the straight. T
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want to hear the things that are worth hearing, that are
essentially hearable,

“ The proceedings in Parliamént, the Budget Speech,
a company meeting—the actual things as they happen.
We were told years ago that wireless would mean hearing
anything at any time. That is precisely what it has not
meant.

# % % %

“ We have been compelled to take what we have been
given, although we have not been given the right things,
and we have not been given enough. For instance,
people surely do not ask to hear a thin imitation of
chamber music. Folk who love that kind of stuff suffi-
ciently well to listen to it should patronise the concert
halls. Real lovers do!

Why Not Free Broadcasting ?

“Dance music? Yes, I suppose people want that.
Some keep radio sets simply for the dance music. And
save for a brief excerpt after tea, they have to wait for
that until nearly ten o’clock. No good! One station
should transmit continual dance music, another continual
news.

#* #* *

‘ Broadeasting in England in its present fashion cannot
last. We cannot have a monopoly, least of all a State
monopoly. I am in favour of free broadcasting, not neces-
sarily from the point of view of the licence holder, but
from that of the broadcaster.

““ Anybody should be able to command the air, and at
any time they choose. Parliament, Messrs. Harridges,
and the Imperial Theatre should be allowed to have their
own transmitters. The obvious answer to this is that the
ether would be overcrowded—but what about America ?
Chicago has about 200 broadcasting stations, and your
set should be sufficiently selective to pick out any one of
them without interference. True, you are occasionally
told about somebody’s soap, but why mind that ?

I read the newspaper advertisements sometimes. So
do most people. And as long as I can hear the things 1
want to hear, I do not mind being foreibly given informa-
tion about some commodity which might at some time or
other prove useful to me.”

* * ®

Mr. Frankau stopped short. Perhaps he wondered
whether he had said too much. At any rate, he changed
his tactics.

““The Average Listener Cannot Grumble ”’

“ And now let’s hand out a few bouquets. Under
present conditions, the B.B.C., doing what they are, are
doing it in the best way possible. The Government will
riot allow advertising, the newspapers will not permit
continual news. I suppose the average listener cannot
grumble. The B.B.C. know the listening public, and give
that public . what it wants ”—and so on, all the usual
compliments.

But Gilbert Frankau had already delivered his deadly
ammunition. -And if these words of his do not cause
interest in the camps of listeners, broadcasters, and civil
servants (let alone newspaper men) I’ll eat my hat !

Souds 3177 FINEIURGY
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HERE are tens of thousands of
inselective portable sets in

use. That is a statement of
fact, not one of mere personal opinion !
No doubt it will surprise many
amateurs with little or no practical
experience of such instruments, and
that is natural enough, for it appears
to be one of the most deep-rooted
of all traditions that if a portable is
nothing else it is at least very selec-
tive.

The First Essential

Unfortunately it is not one of those
fallacies that can lightly be dismissed.
The whole cause of the trouble is to
be found in our changed conditions.
Our standards of selectivity have
had to be revised since the opening
of the Brookmans Park transmitters.

The most inselective portable set
of to-day would show up very well
against the average open-aerial type
of set of five or six years ago, but then
at that time the ether was clearer,
and it did not take much of a set to
separate the comparatively few broad-
casting stations in operation.

At the present time the first
essential in a radio set, especially in
the case of one used in London, is a
fairly high degree of selectivity.

And soon the North, West, and
Scottish Regional transmitters will be
working, and tens of thousands more
iisteners will discover to their dis-
comfort that their sets are giving
them two simultaneous programmes
instead of alternatives!

Hard Hit!

I have long been exercised in mind
concerning portable sets and their
station-separation qualities, but only
recently have I been able to carry
out the innumerable experiments I
planned. Even so, I am afraid I can
offer no guaranteed cure for all cases
with a small device readily adaptable
and costing only a few pence to make.
That I must make very clear at the
outset. )

The main difficulty lies in the

J

day conditions.
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DRTABLES SELECTIVE

:Gy DOWDING. Associate LEE.

"~ For the first time this really pressing radio problem hus

been thoroughly tackled. There are tens of thousands of
portables in use that are not sufficiently selective for present-
If you know anyone who has such a receiver,
tell him about this article, for it will probably enable s
easily to separate those overlapping stations and turn an

otherwise practically useless set to good account.

diversity of design found in various
makes of portables in use. They are
indeed an a,ma,zmoly varied lot.
However, I have a series of sugges-
tions to ma.ke, and I think that among
them a large number of portable set
users will find complete cures.

The portables being sold to- day are,
on the whole, quite good. It isin the
1929 and earlier vintages that you

LOUD-VOICED TWINS!

An unusual view through the base of one of

the Brookmans masts. The dual transmis-
sions are not always easily separated even
by a portable.
23

find the worst inselectivity. The
Brookmans Park transmitters hit
them hard, for the reason that no
advantage can be taken 'of the
directional qualities of the frame
aerials.

When you get two mixed-up stations
located at difierent, points of the
compass, you can vary the position
of the frame aerial so that the recep-
tion of the one is good and of the other

‘poor; but the two Brookmans Park

transmitters come along from’ exactly
the same point.

Interference in Line

Very much the same sort of thing
applies to 5 X X and one or other of
the long-wave continentals, according
to your location. In London you find
yourself almost on the bee-line trom
Radio-Paris to 5 X X, and as a frame
aerial receives equally well from
exactly opposite directions, the posi-
tion is much the same as with the
two Brookmans.

Where there is only a slight angle
in the line of direction of two inter-
fering stations, you may be abledto
take advantage of the directional
qualities of the frame aerial in the
set to some extent, but remember
that the position of maximum power
of reception is not so sharply defined
as that of the minimum.

A Tuning Tip

Therefore, do not aim at shifting
the set around, striving to obtain the
strongest reception from the one
station, but arrange the set so that
you get the minimum volume from
the inlerfering station. Quite a
different business. And while you
are doing this, do not worry about the
other programme, but, having settled
the interference, then by using
reaction tune up the station you
want.

In a similar sort ot way, it is often
possible to overcome a slight amount
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of overlapping due to two programmes
coming in from the same compass
bearing, such as the London Regional
and National, or from two stations at
opposite directions.

Tune the one station in at its
loudest, and then turn the set slowly
around until you find a position where
it comes in worst of ali. There may
be a point where it actually vanishes

entirely, and the finest tuning and the,

most robust reaction will not bring
it in.

Introducing a Trap

Creep back a little from this
minimum point until, by conjuring
with the controls, you can get
sufficient volume for your purpose.
If there is still overlap, then you will
have to try somethmg more drastic.
But it is surprising what can be done
by carefully placing and tuning the
set.

As 1 write 1 have before me a
portable bought only some six months
ago and bearing an extremely well-
known name, which at ten miles
from Brookmans Park will not
provide sufficient separation between
the National and the Regional in
unskilled hands:

I am able to get either programme
quite clear of the other, but I have
another set made at about the same
time and bearing an almost equally
well-known name which would not
respond to this treatment,

‘and -

Wave-trap in _it.

Like many other portables, it is a
five-valver resistance-capacity coupled
throughout, with only the one tuned
circuit—the frame aerial is tuned by
a variable condenser.

This set is of the suit-case variety,
the aerial being wound around the
lid ; the lid also accommodates a loud

speaker
Four flexible
leads pass from

the main body of
the set to the
frame aerial, and I
decided to break
one of these leads.
‘insert an

“M.W.” Standard

(Not the “Kendall”
Rejector, for this
would introduce a ¢}
series capacity
that might break a
grid return )

Now, those four
leads might have
comprised two.
pairs of connections
going to two separ-
ate frame aenals,
one for short and one for long: waves,
but that was very unlikely in this
particular case for several reasons.

Of course, I could easily have found
out exactly how the connections ran,
but as I had in mind the preparation

of an article on the subject for listeners -

A Novel Type of Portable

A little portable outfit that employs an improvised extended aerial.

Greater selectxvxty
‘is possible with a frame, although all frame-aerial sets are not necessarily” sufficiently
selectlve for modern condmons, as many set- owners_have found |
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not, too well up in set design and con-
struction, I thought it best to face it
from their angle.

For Accessible Leads
Anyway, I considered it probable
that the two outer leads went to the.
ends of the frame winding. I there-
fore broke one of these wires and

THE ORIGINAL “M.W.” WAVE-TRAP

One ot the standard designs produced by the ‘“ M.W.’’ Research
Department, and described in the November 1927 issue of “ M.W.”

joined the one end to the aerial ter-
minal on the Standard Wave-trap and
the other end to its “set” terminal.

1 had hit the right lead, -and the
wave-trap was quite effective. The
tuning of the set was altered slightly,
but that was only to be expected in
view .of the introduction .of a-little
extra inductance in the form of the
wave-trap wirnding.

“Therefore, if -you-have a- portable
set in which the leads to the.frame
aerial are really accessible, it will be

‘well worth your while to try a similar

scheme ; but there is one important
thing to note about it. It does not
matter which of the wires you break
—you can break them all in turn,
trying the wave-trap in each—but
make ‘sure that you join them up
again properly, and do not forget that
the- re]mnm«r may " shorten the leads,

and in this case you can join the barad
- ends with a tiny piece of new wire.

A well-twistedjoint will be quite 0.K.,

‘and it can be covered with a httIe
- miedical’ 4dheS1ve plaster.

Dtsconnect First
“If the loud spea.ker is in the lid, that,

“t6o, may have flexible leads going to

it, and a wave-trap inserted in one of
these would do little good.

Just one more point. Make sure
that all the batteries are removed
completely while you are breaking or
mending a lead.
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How to Deal with Very Stubborn Cases

Mind you, I am not very keen on
this haphazard breaking of leads,
although there are some who may be
so badly jammed by interference that
they are prepared to try almost any-
thing to remedy it.

The A. and E. Terminals

In many cases the aerial of a port-
able will be built in, and. none of it be
readily accessible. Especially will
this be so with the upright cabinet
types. I have one of those, too, and
it is just ‘about-as inselective as it
could be.” However much you play
about with its positioning and tuning,
it is impossible to disentangle the two
Brookmans programmes, and this,
too, in a set that is not a year old.

I tried several stunts with the
“M.W.” Standard Wave-trap, and
met with varying success. (By the
way, this efficient device is obtainable
at a cost of a few shillings from either
Lewcos or Burne-Jones.)

Well, on this particular set there are
two terminals provided for external
aerial and earth connections. I rigged
up a very short indoor aerial and con-
nected this via the wave-trap to the
portable. A careful adjustment of
the wave-trap resulted in a certain
amount of trapping, but not sufficient.

The addition of an earth connection
in the shape of a wire joined to a large
fire-grate improved matters consider-
ably. There was then sufficient trap-
ping to enable a complete separation
between the Brookmans stations to be
effected.

Screening and Tuning

But it occurred to me that there
would be many portables in which
such easy aerial and earth connections
would be impossible. I then applied
the idea of inserting the wave-trap in
an earth lead joined to the L.T.— of
the portable. I screwed a bit of wire
under the negative terminal of the
accumulator and joined this lead to
one terminal of the wave-trap; the
other terminal of the wave-trap went
to a lead on a water-pipe.

There was a little trapping, but
nothing much. I then joined a short
aerial comprising a 15-ft. length of
wire, loosely hitched behind pictures
on the wall, direct to the grid leg of
the first valve in the set. The effec-
tiveness of the trapping was im-
proved. '

That concluded the Standard Wave-
trap experiments, although I must add
that the addition of the earth and
external aerial in all cases vastly in-

creased the range of reception of the set.

_Subsequently I experimented with
the “ pick-up ”* of the set. I placed
the set near large metal objects in
order to reduce the efficiency of its
receptive powers. I stood large metal
teatrays against it. But it is sur-
prising how much such treatment a
portable will stand before you seri-
ously decrease its working capacity.

Reducing Pick-Up

I had four metal trays going before
I concluded this test! T found it
better to place the set close to large
metal objects such as big firegrates,
gas stoves, etc. The shielding reduced
the pick-up of the set, and with one or
two types ‘of portables the applica-
tion of the methods I mentioned
earlier in this article, turning the out-
fit round to the minimum position,

fine tuning and close reaction, resulted
in all the separation desired.

An Absorption ’Trap

My next step was to make up a
large absorption wave-trap.  This
comprised a frame aerial roughly of
the average dimensions of the port-
ables. In the case of one definite make
it could, of course, be exactly the
overall' dimensions of the set.

That is, if you have a portable
measuring, over its largest side, 18 in.
by 18'in., get a piece of wood of this
size and wind on it fourteen turns of
wire in the form of a spiral, the turns
being separated by about an eighth
of an inch. The outside turn should be
close to the edge of the wood.

You can hold the turns of wire in
position with pins. The ends of the
windings should be connected to a
small compression condenser of 0005
maximum capacity. The whole thing

(Continued on page 102.)
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with each other on inselective sets.
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The M.W.

An extremely powerful set using 2 S.G.’s, with panel wave-
changing, very keen selectivity and first-class quality.

type which regards an exhibition as  justified us in producing five-valve
an opportunity for cheap humour, but  designs, and we saw no more of him.
on the contrary really seemed to have The writer was left with a lurking
something on his mind. suspicion that he had not been

He was accordingly told that we  without hopes of scoring off us, but
‘believed there was extraordinarily his question was taken seriously for
little the matter with our coil, very all that, because it was in such
much less, in fact, than any other we  striking agreement with a conclusion
knew. And, further, wouldn’t he - at which we ourselves had already
please explain why he asked his - arrived.

amazing question ¢ That is, simply, the five-valve com-
bination is tending to become obso-
Ample Power lete. Improvements in valves and

wireless technique generally have
undoubtedly reached a point at
which it can be argued that the
“five”” is growing unnecessarily
powerful for use on an average out-
door aerial.

For small aerials, frames, and the
indoor type, no doubt it will remain
for some time to come the best de
luxe outfit, but its position as the
ideal general-purpose high-power re-
ceiver 1s now seriously challenged.

Then it came out. He had seen

on the stand a five-valve set with two

The first H.F. stage gives extremely great screened-grid H.F. stages using the -

amplification. new coil, and it appeared that he

thought this must surely mean that

HEN the writer -of this article - our coil was a pretty poor effort !

was acting as “ technical His belief was that if -two 8.G.

expert in attendance” on  stages were working properly they

the “M.W.” stand at the last should not need the assistance of two

Olympia Exhibition, he was asked a  L.F. stages to give adequate loud-

question which really staggered him.  speaking from any transmission worth
It came quite without warning, from  hearing.

a perfectly harmless-looking in- Of course, the flaw in his argument g

dividual, in. these words: ‘ What's  was the assumption that a reasonably Many Stations

the matter with this new dual-range = good outdoor aerial would be used. Anyone familiar with the results
coil of yours?” He seemed to realise when reminded, which can be obtained from two

The inquirer obviously wasn’t of that the existence of countless modern screened-grid valves in one
the fortunately rare but not unknown readers limited to very small aerials  of the latest circuits must agree that

THE PARTS YOU WANT FOR THIS MAGNIFICENT SET

PANEL . . (Ready Radio, or Bulgin, Parex, Magnum, makes, e.g. Telsen, Varley, Dubilier,
21 _x 7 in. (Goltone, or Lissen, Red Scal, Wearite, etc.). K Lotus, R.I.,, Ready Radio, Lissen, Magnum,
Becol, Paxolin, ete.). 1o0f 2]%,0[0() c;hms (Spaghetti type) (Magnum, Jgranic, Wearite, Parex, Watmnel, etc.).
or Bulgin).
CABINET . 1 of 15,000 ohms (as above). L.F. TRANSFORMER
Panel space as above, baseboard 10 in. deep 1 2-megohm grid leak and holder (Dubltier, Low ratio (Lissen, or Telsen, Ferranti,
Pickett. C Osb! X, f B
(Pickett, or Camco, Osborn, Lock, ete.). g; uLieasen,t ?‘errantl, Ediswan, Igranie, {gmulc, BVarley, tL;Jtus, R.1.,, Mullard,
VARIABLE CONDENSERS ullard, etc.). ewcos, Brown, etc.).
3 .'10%05‘11}12‘1' (lI;i.‘l;sen,oor D('ilbﬂieeta I%{agic, ! g?(;ﬁengg{\{l:: St%‘;’j 1021‘ 051'0 l?orOhGIEl\?(’)ltfeorg COILS
.B., Lotus, Polar, Ormond, Rea adio, i H s
Borton. Formo, ete). y u gge)arite, or igramc, Gecophone, Lissen, 8 “ M.W.” dual range (Ready Radlo, or R.T.,
1 -0005-mfd. solid dielectric type (Ready & Wearite, Parex, Goltone, Magnum, Key-
001 Boos er oa015-mid. aie SWITCHES i
1 -0001., - 13-, or -00015-mfd. erential . S
reaction (Lotus, or Igranic, Polar, Formo 1 L.T. (Bulgin, or Goltone, Benjamin, Lotlgi A
Roadv Radio, J.B' Lissen  Burton, Igranic, Ready Radio, Keystone, R . 3
s 1;11 D u o Diamond, Magnum, Lissen, Wearite, 3 vernier type, if condensers are not slow
ilier, Magnum, Wearite, Parex, ete,). Burton, ete.). motion (Igranic, or J.B., Lissen, Ormond,
FIXED CONDENSERS 8 3-spring on-off type wave-change (Bulgin, Formo, Ready Radio, Brownie, Lotus,
2 .Olimsd'j[ (T.C.C., or Lissen, Dubilier, or Ready Radio, Wearite, Magnum, etc.). etc.).
Mullar granic, etc.).
3 -002-mfd. (Lissen, or Telsen, etc.). VALVE HOLDERS 1 . MISC‘PLLAN?OUS
2 .](imgnf% %iss?rn la“d M&ni"d’ or Ediswan, 2 ﬁlglr;;zgn%;reglog&tl)n‘(glq (geumtl,‘hor gg,%, 2 (PM,W.’ stan%ar% screign(si, 10 1&( 6 in.
ea adio, Telsen, ete.). in, , etc.) (Note : These decide arex, O eady adio, agnum,
1 vOOOSYmId. (Dubiller, or Ferranti, Telsen, éhed helglht o)f the holes in the screens for the 1O\t’!/'earit;'e,1 I%E‘yitone, ftc')' Belli
Lissen, T.C.C., Ready Radio, Ediswa -G. valves). erminals (Eelex, or Igranic, Belling & Lee,
Tgrani¢, Formo, Watmzl, Mullard, Go]ton%: 2 ordinary sprung type (W.B. or Lotus, Clix, etc.).
Atlas, ete.). Telsen, Igranic, Lissen, Benjamin, Clix, 2 terminal strips, one 7 X 2 in. and one
2 1-mfd. (T.C.C., or Dubilier, I:ranic, Lissen, Bulgin, Dario, Formo, Magnum, W’enrite, 5 X 2in., or one strip 21 X 2in.
Formo, Hydra, Mullard, etc:). ete.). Sheet of copper foil, 21 X 10 in. (Parex, etc.).
pESErAke T ] 2 GtB) plugs (Belling & Lee, or Clix, i&‘e’lex,
1.F. etc.).
2 of 600 or 500 ohms, with holders #f required 2 (Lewcos and Keystone, or other good Wire, screws, flex, etc.
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Four

MoDERN WIREL:S:

AN _UP-TO-THE-MINUTE

LONG-DISTANCE
LOUD-SPEAKER SET

Designed and Described by
The “M.W.” Research and Construction Department.

two low-frequency stages are no
longer needed for general work. So
long as a ‘‘ fair to moderate ” aerial
is available a single L.F. stage should
suffice to ensure adequate volume on
the loud speaker from any station
worth hearing.

More exactly expressed, any station
whose signal 15 sufficiently above the
general noise level to be of any prac-
tical value can be brought up to
satisfactory speaker strength with a
four-valve combination consisting of
two screened-grid H.F. stages, de-
tector (with reaction for the benefit
of the weaker transmissions), and one
low-frequency.

Efficient L.F. Side

1t is assumed in this statement
that an outdoor aerial of not too low
efficiency is used, and ‘that' the L.F.
stage gives its full share of magnifica-
tion. This last, of course, just means
that a really good L.F. transformer of
oneof theleading makes shouldbe used.

When a “ five ”’ is used under these
conditions it is generally found that

the volume control is in almost con-
tinuous use to avoid overloading the
output valve. The operator is apt
to feel in consequence that the
receiver is wastefully over-powered.
The * background,” too, is not so
quiet as in the case of the * four.”

Many Advantages

In short, the 2 H.F., detector, and
L.F. circuit in its modern form bids
fair to become the normal general-
purpose receiver in the high-perform-
ance -class for outdoor aerial use. It
will naturally  take some time to dis-
place the five-valver from the position
it has held so long, but there can be
little doubt of its ultimate victory.

The four-valver of this type has
several quite noteworthy advantages
over the five, besides the two we
have already noted (quieter back-
ground and a degree of power. better
matched to the work it has to do).

There is the obvious one of reduced
cost, both initial and running, and
such points as easier construction,
smaller size, and so on, of a practical

A “HOT” COMBINATION OF FOUR FINE FEATURES

The

second H.F. stage multiplies the

amptification many times.

nature, before we come to its elec-
trical characteristics at all.

Fascinating to Handle

Probably these latter are the more
important, for they have a greater
bearing upon the impression the set
‘makes on the operator. TFirst and
foremost is unquestionably the in-
teresting peculiarity of the circuit
whereby it brings ir a very large
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In this “100 per cent’ four-valver you have a scientific ensemble of the ‘‘ M.W.”’ dual-range coils, the ¢ M\W.”" ‘‘ Star-Turn >’

and ‘‘ Interwave ’’ principles, and differential reaction, together with several other novel and most modern features.
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proportion of the available stations
at just about the same strength.
That strength is normally ample for
ordinary domestic purposes, and it
i8 generally forthcoming from each
station tuned in, subject, perhaps, to
a trifle of reaction on the weakest ones.
Of course, a single L.F. stage will
not deliver the enormous volume
demanded by some moving - coil
enthusiasts, but with this one reserva-

tion it will give ample volume for
normal purposes.

Uniformity of Output

A particularly pleasing consequence
of this comparative uniformity of
output on all the stronger stations is
that the volume-control problem is
not nearly so difficult. If you in-
advertently tune in the local without
careful setting of the volume control

January, 193k

there is not the tremendous blast of
mangled sound which would result in
the case of a five-valver.

Considerably greater low-frequency
stability is another specially satisfac-
tory characteristic of the four-valve
circuit. Since there is only one L.F.
stage the inherent stability of the
arrangement is far greater, and so
there is no need for any elaborate
de-coupling devices.
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Inexpensive to Build and Easy

to Operate

As a natural consequence, it is very
much easier to operate receivers of
this type from mains units, even when
the units are not too well de-coupled.
Sets are much less liable to suffer
from hum under these conditions, too,
and in every way they are less critical
in their requirements.

Just the few considerations we have
mentioned will suffice to show that the
“2H.F., detector and L.F.” circuit is
one deserving a great deal of attention.

resembles the equivalent section of
the five-valve instrument to which
reference was made at the beginning
of this article. Its remarkably high
standard of performance here is based
upon two special “ M.W.” features.

Two Valuable Factors

The first is naturally the use of our
new high - efficiency dual-range coil
unit. This alone is sufficient to ensure
a level of sensitivity and selectivity of

PLEASE DON'T JUMP TO
CONCLUSIONS!

Th= set is NOT a difficult one to handle, and you will have no difficulty in tuning in as
maay stations as you want on the three dials, There is a very simple scheme for tuning as
is mentioned in the article.

That attention it will receive in
“M.W.’s ” set design programme, and
we are presenting this month our
first example of the type in a fully
modernised form. _
As becomes the first of a series, the
design you see illustrated on these
poges is for a rather simple receiver.
The tuning system is on perfectly
straightforward lines, with separate
tuning condensers for each ecircuit,
without any attempt at ganged con-
trols, in the interests of economy,
simplicity, and ease of construction,

- Cost Kept Down

No ‘‘ cheese-paring ”’ methods have
been employed in designing the
instrument, but a very close watch
indecd has been kept upon the cost
factor. All the really valuable refine-
ments have been included, but a
strict embargo has been laid upon all
mere “ {rills.”

As a result the instrument is a very
fine example of real simplicity, with
all its obvious practical advantages,
combined with faultless performance
and just those refinements which
really assist the operator to get the
best out of it and make it truly
pleasing to handle.

The H.F. side of the receiver closely

an exceptionally high order, with
marked simplicity of assembly and
wiring.

The second factor is the employ-
ment of that other important ““ M.W.”
production, the *“ Interwave ”’ system
of aerial and intervalve coupling on
long waves.

Not merely does this device ensure
an excellent level of general efficiency
on long waves, but 1t also wipes out
completely that old nuisance of
interference on the long-wave band
due. to the local * breaking through.”

These various points in the arrange-
ment of the H.F. side of the receiver
you will be able to follow out quite
easily from the circuit diagram, and
we do not think we need go over it in
any detail. There is one thing we
should like to explain a little, however,
and that is the volume-control system.

Although this is of less importance
than in a set with two L.F. stages, it
is yet necessary that the control
should be correctly arranged if satis-
factory quality is to be obtained {rom
the local, without overloading at any
point in the circuit. Considerable
changes are taking place in our ideas
on the whole question of late.

Controlling Volume

The development of higher magni-
fication H.F. amplifying circuits has
compelled much greater attention to
be directed to the problem. Up to a
point it is satisfactory to provide
control which will drop the amplifica
tion of the H.F. stages, or of one of
them, but we appear to be reaching
the limits of this method.

Increases both in the strength of
local transmissions and the amplifica-
tion of our H.F. stages are combining
to render the scheme inadequate.
The point is that it now has often to
be carried so far in the case of a really
powerful receiver that undesirable
effects are produced in the H.F. stage.

Input Adjustments

It seems that a further control of
actual input from the aerial is becom-
ing desirable in such sets. If a means
is provided whereby the input can be
cut right down at the point of entry
to the set, definitely better results are
obtained.

A SCREENING PROBLEM SUCCESSFULLY TACKLED

complicated screening boxes and yet achieve perfect stability.

By careful des.gn it has
becn possible te dispense with
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The older type of control acting on
the “mag.” of the H.F. side can
then be used for the smaller variations
to suit the requirements of different
items. So long as it is used
for this purpose alone and
not carried to extremes it
is' satisfactory and leads to
none of the distortion and
“ cross-talk ” troubles which
are otherwise prone to result.

In our present four-valver,
therefore, we have provided
a dual system of volume
control. There is first an
input control in the form of
a variable condenser of the
inexpensive “ solid dielectric’”
type in series in the aerial
circuit.

Input Control

This is conveniently placed
oni the panel, and is normally
used to adjust the selectivity
of -the set to the needs of
the particular circumstances
in which it is used. A suit-
able setting for it iz found
from this point of view, and
at this it is kept, except
when receiving the local.

For this latter work it can
be pressed into service as
our desired control of aerial
input. The energy admitted
to the set. can:be cut down
by reducing the -series con-.

and you will understand how it is
intended to be used if you have
followed the explanations we have
just given.

THERE IS PLENTY OF POWER HERE!

The sin‘gle E.F. stage gives all the L.F. magnificatién needed
for first-rate loud-speaker results from dozens of stations.

January, 193

screws along its edges, and is later
secured more firmly by the mount-
ing of the various components. The
fixing screws of these latter pass
through the copper and down
into the wooden baseboard
beneath,

There are two points to
note in connection with this
sheét of copper foil. First,
be careful’ to- see that
all the various components
mounted upon it have no
projecting “live ” points
underneath  which might
touch the metal and cause
a short. 1If any of them look
dangerous play for safety
and mount them on little
pieces of plywood.

The Upright Screens

Secondly, note that the
vertical metal partition
screens which complete the
separation of the various
circuits must. make proper
contact with the {foil. If,
therefore, the latter has a
lacquered finish rub it over
with glasspaper along the
part where the lower edges
of the vertical screens will
rest upon it.

When you come to mount-
ing the three coils, note that
they are raised up on little
blocks of wood.. "These

‘
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The panel layout is particularly attractive, the dials and knobs being symmetrically disposed.

denser to a very low ecapacity. For
example, in many cases it will suffice
to put the condenser back to its
nominal *‘zero” position, and trust
to its minimum capacity to let through
a sufficient amount of the energy of
the local transmission.

The volume control proper takes
‘the form of a filament rheostat con-
trolling the first screened-grid ‘valve,

PANEL LayouTr
eliminates cross-modulation.

Now let us take a look at the set
as a constructional job. First, we will
draw your attention to the way the
neeessary screening is carried out.

Concerning the Baseboard
There is a large sheet of copper foil
covering the whole of the upper
surface of the baseboard. This is
at first held in place with a few small
30

The pre-detector volume control

should be £ or 1 in. thick, and must
not be omitted in this design.

The only other constructional point
we need mention concerns the wiring
of the wave-change switches. It is
advisable to leave the fitting of the
variable condensers to the panel
until the switches have been wired
up, to make the process as easy as
possible. All ‘the rest of the work



January, 193}

MobperN WIRELESS

| The Construction Has~ Beén S_cz;entifically Simplified

is quite straightfoward. Now to give
you brief operating data for the
finished instrument and then we can
leave you to get on with the work.
The handling of the volume and
selectivity controls we have already
covered, the reaction control functions
just as usual (turn to the right to
increase), and so do the wave-
change switches—push them inwards
for long waves, pull outwards for
medium.

The Valves to Use

Operating the three dials to the
best advantage does not call for
much skill, and the knack is soon
acquired. Once you have got them
in step on any one station it is not
difficult to run them together while
searching. A little practice will teach
you the trick of it.

In the way of valves you want two
8.G.’s, one of the H.F. or “ special
detector ”’ type for V,, and a power
or preferably super-power for V,.
Working voltages will be somewhat
as follows: 70 to 80 voltson H.T. 4- 1,
120 volts on H.T. 4 2, and 120 to
150 volts on H.T. 4 3, according to

Compare it
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the rating of your output valve and
the amount of “ juice ” available.

Grid-Bias Values

Grid bias on the output valve will
depend on the type used and the H.T.
voltage, and on the 8.G.’s it should
be derived from separate single dry
cells, one for each valve. The 1}-volt
type will serve if you have the full
120 volts H.T., but the special 9-volt
type is somewhat to be preferred.

A final hint: The main G.B.
battery is intended to be fitted to the
inside of the cabinet.
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{INTERESTINGITEMS:

4 Mounting condensers—Labelling ":
acid bottles—Using old files— ¢
b ete., efe, o
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HEN making a hole to mount

@ & the spindle of a condenser of
the one-hole mounting type,

do not make it so small that the con-

denser can be screwed in, for this
often results in a strained condenser.
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with any other Four-Valve

If you have trouble in labelling
bottles containing accumulator acid
because the label is attacked by the
acid, melt ordinary wax from a
candle in a spoon and paint this over
the label.
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Do not throw away an old file, as
the tang of this can often be sharpened
with a carborundum stone to a very
keen edge, and will come in very
handy as a reamer.
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Do not put up with a badly fitting
ebonite panel, as it is very easy to
remove some of the surplus with a
file or rasp.
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Both the acid itself and the lead
of an accumulator are poisonous, and
either may cause trouble to a cut
finger unless properly protected.
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1f when you are talking your neigh«
bours can hear it on their set, and you
can hear them talking when their set
is on, the trouble is that your aerials
are too close together.

Receiver

A little more compactness might have been possible, but only at the expense of sensitivity and stability, or both. We confidently

claim that this receiver achieves a higher all-round performance than any other similar set ; it has none of those snags so

