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The wonderful Mullar
P.M. Filament

A filament with gigantic emission—
steady, enduring and powerful,
bringing positively improved recep-
tion to any radio receiver.

A filament of astonishing-strength—
tough, shockproof and so ductile
that it can be tied in a knot long
after 1000 hours’ use.

A MASTER filament consumingonly
0.075 amp. filament current and
giving rich, full, clear volume filled
with life. A British fillament found
ONLYin Mullard P.M. Radio Valves.

lanuary 1928
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THE -MASTER -VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO. LTD. MULLARD HOUSE, DENMARK STREET,.LONDON. W.0.2.
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HE Marconiphone Cone Speakers
stand out even among the list of
triumphs achieved by the vast

Marconiphone organisation. Never
before has such vivid reproduction
been combiined with so beautiful
an appearance. 1hese new Marconi-
phone Speakers have triumphed over
the slight inferiority of reproduction
associated with cone speakers, and
present a sensitivity as acute as any ,
horn type. There are two models.
The Cone Speaker Model 75, which
costs 75/-, and the Cabinet Cone
Model 105, with sound emission from
both sides, price 105/-. The Marconi-
phone Cone Speaker folder will give
you full particulars.

Model 105
THE MARCONIPHONE COMPANY, LIMITED,

210-212, Tottenham Court Road, W.1.
Model 75

CONE SPEAKERS
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ON YOUR COSSOR
“MELODY MAKER"

January,

ADIOFONICA Ttaliana! Radio Paris qui |‘mrl(-'! London

calling! Round the dial we go—elimnating distance by
: the turn of a wrist. The wonderful Cossor *Melody
Maker” is the key to the music of six counltries. A gay dance
tune from ltaly—a haunting tango from Spain—a song from
flolland—a German opera . . . all and more brought to your
home by a Set you can build yourself.

You need know nothing at all about Radio to be able to build

the “ Melody Maker.” Thousands who know less than you do
have afveady built it.  The fnll-size plan is as easy to follow
as A.B.C.  Soldeving is eliminated. Just follow the

. instructions and, in an evening, you'll build u Set that gives

better peformance than many factory-built Sets costing twice
the price. Take the first step now. Ask’ your Dealer for the
full-size plan * How to build the Cossor ‘Melody Maker’” or
send a P.C.10 A.C. Cossor, Lid.; Highbury Grove, London, N. 5.

Bached by the worid-wide
reputation of

1928
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The New Solodyne—** Pressing the Button "—Progress with the Regional Scheme.

The New Solodyne
N this issue of MopERN WIRELESS we are publishing
full constructional details of the 1928 Solodyne.
As many of our older readers remember, the Solodyne,,
when first described in this journal, created widespread
interest, and thousands of amateurs—many in distant
parts of the world—have since testified to the remarkable
efficiency of the Solodyne circuit.

Since the publication of the full details of the original
Solodyne there have been devised many new circuits, and
the improvements and developments in radio apparatus
have also been numerous.

But fundamentally, the Solodyne still rémains a multi-
valve-circuit receiver of outstanding superiority ; its
merit, indeed, needs no laudation here; every amateur
has heard of the Solodyne even if he has not built one,
and has heard of it in the terms of highest praise.

Some months ago we made arrangements with
Mr. John Scott-Taggart—arrangements which have
resulted, with his permission, in the construction
of a modern and thordughly up-to-date version of
this famous set.

The amateur who constructed the original Solodyne
will, on reading the details published elsewhere in this
issue, note with interest the improvements which
have been made—improvements which are naturally
consistent with the development of radio technique. For
example, the 1928 Solodyne employs screened-grid
valves—and this alone may truthfully be said to have led
to an up-to-date Solodyne design which gives extra-
ordinarily fine results as well as providing a welcome
economic feature.

We present the 1928 Solodyne to our readers after
many months of laborious experiment and after the most
rigid tests, and we feel confident that the many thousands
of amateurs who will undoubtedly build this magnificent
receiver will be more than satisfied with the results they
will obtain, and more than repaid for the time spent on
the construction of the set. . '

* Pressing the Button ”

ENUINE pure democracy has been made possible
by the advance of science. A large part of
Europe can listen to my eloquence and the elo-

quence of others.. In future it is possible that people will

be able to listen-in and record their vote ¢ Yes’ or ‘ No’
by pressing a button.”
Thus Mr. George Bernard Shaw, at a recent meeting,

(13

envisaging an era (yet to dawn, thank goodness) when
wireless plebiscites will play a .part .in determining the
trend of political power.

Like all very clever men, Mr. Shaw cannot resist the
temptation to peer into the future and, on insufficient
data, assume that scientific development will eventually
make almost anything possible.

As regards voting by wireless, he was probably indulging
in an exaggerated example for the purpose of his argu
ment on democracy; but even supposing the day does
dawn when every householder has his own wireless trans-
mitting set, and supposing one can record one’s political
vote by wireless, merely by  pressing a button,” is that
likely to enhance the value or prestige of “ genuine pure
democracy ? 7 We doubt it. '

Note, also, how Mr. Shaw makes use of that fascinating
phrase ““ pressing a button.”

Surely we are all familiar with that phrase in forecasts
of the future and in pseudo-scientific fiction . . .
the beetle-browed Professor who, by merely “ press-
ing a button,” releases death and destruction, o1
closes bidden doors—or- releases atomic energy. . . .
“ Pressing a button!” I¥f democracy has to rely on
“ pressing a button” in the future it will die of sheer
boredom !

Progress with the Regional Scheme

As we go to press with this issue we learn that the

Regional Scheme is still in the experimental stage

although *‘ continuous progress is being made.”
We understand that the final plan will depend a good
deal upon the results of 5 G B’s experimente—which, by the
way, are likely to continue until next August—and then,
when a definite scheme has been drawn up, the approval
of the P.M.G. will have to be obtained.

The plan at present under review is based on the con-
struction of a high-power station near London to serve
London and the South-East of England—another station
in the West Country to serve that district and South-
Western England and Wales—a station in the North of
England to serve the industrial North, a station in Scot-
land, and a fifth in' Northern Ireland. As well as these
high-power stations there may be relay stations in densely
populated areas.

The above scheme is but a broad outline of the plans
upon which the B.B.C. is sb present working, and it is
considered possible that work on the scheme will com
mence about the end of 1928.
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!“ STOPDERS

Some practical notes on the best resistance values to use.

By W. JAMES.

HEN resistance L.F. amplifica-
tion is used, a stopping resist-
ance of 100,000 ohms to

250,000 ohms is often recommended
for the purpose of reducing the H.F.
passing through the detector, and thus
getting to the grid of the first L.F.
stage. There are three ways of connect-
ing these stopping resistances (grid
eaks), asshown in Fig. 1. In scheme
A, an extra grid leak R is connected
hetween the grid of the first L.F. valve
and the junction of the coupling con-
depser and the grid leak C and GL.

Avoiding L.F. Losses

In scheme B, resistance R is joined be-
iween the anode and the coupling
vondenser, while in scheme C, R is
vonnected between the coupling con-
denser and grid leak. In each of these
methods there is a loss in low-
frequency amplification. The loss
will depend on the value of R com-
pared with the other values.

In the circuit of Fig. 1C, for in-
stance, it is quite easy to see that if re-
sistance R had the same value as the
grid leak, half the low-frequency volt-
age would be lost. Inscheme A welose
an amount depending on the imped-
ance of the grid circuit of the first L.F.
valve, while in scheme B we lose an
asmount similar to that lost with
«cheme C.

A Useful Tip

In each case the reason for the

vircuit arrangement is this. We put
2820 Z+HT/ H. 7%
Cl A
364 ,
‘ -L.7;
Fr6 =
/A : e

in the path of the high-frequency
currents a fairly large resistance, a
resistance which is, in fact, high com-
pared with the other circuit im-
pedances at the high frequency. If
we consider the grid circuit only, and
draw in the self-capacity of the grid
circuit, as in Fig. 2, we can easily see
that the effect of the resistance R
depends on the value of this stray
capacity, for the high-frequency
currents which flow’ through the re-
sistance and stray capacity set up a
voltage across the condenser-which is,
proportional to its impedance as
compared to that offered by the resist-
ance R.

Z8z2i Z*-Hr/

:

/6.
/8.

Obviously the amount of high-
frequency voltage available between
the grid and filament terminals could
be reduced by adding to this capacity.
This is a useful thing to remember in
practice, for it is often found that the
addition of a tiny condenser such as
000005 mfd. will have the effect
of very materially increasing the
effectiveness of the resistance R in
absorbing the high-frequency cur-
rents.

Stray Capacities

In practice the stray capacity
represented by .condenser C 1nay
amount to as much as 50 micro-micro-
farads, which at 750 kilocycles has an
impedance of about 4,000 ohms. If
the impedance in series with it amount
to, say, 100,000 ohms (R), then only

4
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quite a small proportion of the H.F.
voltage is applied to the grid.

As a matter of fact, there are other
stray capacities associated with the
circuit which should be taken into
account. For instance, there is the
capacity of a detector valve between
anode and filament. This capacity is
not very large, but still it serves as a
shunt path for a small amount of high-
frequency current. We could add to
it if we cared, by putting a condenser
between the anode and filament. This
would further assist in limiting the
amount of high-frequency reaching

2822

+H.7,

the L.F. stage, and if it is of only small
value, such as 0-0001 mfd., it would
have no material effect on the
quality.

A Detector Improvement

A condenser connected between the
anode and filament is really very neces-
sary from the point of view of the
effectiveness of the rectifier. Practical
experience which agrees with theoreti-
cal considerations indicates that
0-0003 mfd. is about the mipimum
value which should be used in the
anode circuit on the lower broadcast
wave-lengths. Failure to connect this
condenser will often result in weak
signals, particularly when anode-bend
detection is used, and as by suitably
proportioning the low-frequency part
of the anode circuit we can make ity
effect on the low-frequency currents
quite negligible, a condenser of this
value at least should usually be
empleyed.

2823

+H.T,
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2 SOLODYNE

By special arrangement with Mr. John Scott-Taggart, A.M.1.E.E., F.Inst.P., we give below full and

exclusive details of the 1928 Solodyne.

Embodying all the latest improvements, this magnificent single-

control set represents the highest standard of efficiency obtainable with modern components.
A wonderful quality of reproduction and excellent distance-getting properties make it extremely unlikely

that this set will be superseded for a very long time to come.
Designed and built in the ** M.W.” Research Laboratories.

X last month’s article deseribing the
! preliminary experimental work
" donein producing the modernised
version of the Solodyne, I described
the investigations carried out on the

semi-astatic type of coil chosen for use
in this set, and it will be remembered
that it was found that coupling effects
to the aerial were extremely similar
in the case of this coil and the more

As can be seen from this photograph, there is nothing
difficult in the layout of the receiver, the positions of the
components and screens being logical and easily followed out.

details of the -set, and, consequently, of its results, therefore is not a difficult matter.

5

familiar cylindrical type. The general
problems arising from the use of these
coils have necessarily been investi-
gated somewhat fully, and there are
certain other points which remain ‘to

Duplication of the constructional
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be discussed Lefore we proceed to deal
with the details of the final 1928
Solodyne itself.

It was obvious that a really modern
version of this receiver should employ

Y5 SECONOARY. JAPPED SR/MAAV
: e

iRl

umm

20 /5 \/0 \/S=/

the new shielded valves, and this
immediately raised the question of
the type of inter-valve coupling to
employ. It was, of course, evident
that further questions concerning the
special coils were likely to arise when
this decision had been made. The
convertional method of employing.
these valves is, it will be remembered,
the tuned-anode circuit, and this is no
doubt one of the most logical arrange-
ments when it is intended to obtain
the maximum possible amplification
from each stage. Where two of these
valves are employed, however, it is
arguable that the full amplification
which could be obtained under the
most favourable conditions is greater
than would ever be required for nor-
mal purposes, and after consideration
it was decided that it would be
permissible to sacrifice a certain
amount of magnification in order to

: achieve certain other desirable

OETAILS OF THE ALRIAL COMK. {features.
0000508000000 00800800000000600000000 0060‘000000006606000000000 060865600000 005000060
020000000000000000000000090000000090 0000000003300 400000000040 0000000000000 0000 0
i :
*"
3 COMPONENTS REQUIRED
£ L4
$2  Panel, 26 in. x 7in. X } in, (original ‘0005 mfd. if a different make of
oe . .
34 is Resiston, but, of course, any good L.F. transformer is chosen). These
24 branded material can be used, such are all mica condensers, and those

as Becol, Ebonart, Trolite, ete.).

Cabinet to fit, with baseboard 12 in.
deep and 3} in. thick ; 1 in. thick
also suitable (original is by Peto-
Scott). (Arteraft, Cameco, Caxton,
Makerimport, Pickett, Raymond,
ete.) Note : Panel brackets are
not used since the panel carries
littleweight,

1 Special 3-gang condenser, ‘0005 each
section, with set of special screens
(original is by Jackson Bros., but
see text).

1 Drum drive for gang condenser, if
not provided with the condenser
(original is the vernier-type Silver
Marshall, obtainable from Messrs.

L3

oo Rothermel).
4 1 ‘0001-mfd. miniature variable con-
Le denser (Cyldon * Bébé *°). (Igranic, _
(S Ormond, Peto-Scott, etc.)
3 1 Panel-mounting fllament rheostat,
& about 10 ohms (G.E.C. plunger-type,
K4 12 ohms). (Burndept, Igranic,
$44 Lissen, Peerless, etc.)
T 1 On-ofl switch (L, & P.). (Benjamin,
$2 Lissen, Lotus, etc.) -
34 1 Standard wave-trap (Burne-jones).
e (Any standard make, or see ** M.W.”
& for July, 1927, for home construc-
B tion details.)
b o4 3 Special coils (Burne-Jones secn in
&8 photos. . Any good make to the
& specification given elsewhere).
8% 4 Coil bases (*‘Special Five ** type).
S (See above.)
3 2 Shielded-grid valve holders (Parex
52 in the original set. Other good
3 makes, such as the Colvern, can be
& chosen, with suitable slight modifica-
& tion in the method of mounting,
2% position of holes in screens, ete.).
<54 Fixed condensers as follows : One-
2 *0002 mfd., two '001 mid., one ‘0003
o mfd., two ‘0005 mfd. (only one
.0
0
;E:::::::::::Q0000000:00000000 1 6666060666064
000008000000 006046 00000000000

9000006
12222222224

in the actual set are a mixture of
the following makes : Clarke, Dubi-
lier, ‘‘ Goltone,” Lissen, Mullard.
Any other good make, such as
Igranic, T.C.C., etc., may, of course,
be chosen.

Mansbridge-type condensers as follows:
Four of -2 mfd. and two of 2 mfd.
(Lissen in the actual set. Any good
make, such as Dubilier, Ferranti,
G.E.C., Hydra, Mullard, T.C.C., etc.).

3 plugs and 2 sockets (Clix, Eelex, ete.).

2 Grid leaks of 1 meg. (see text), and
1 of 2 meg. (Dubilier, Lissen, and
Mullard in set. Any other good
make, such as Igranie, ete.).

3 Grid-leak holders (Lissen ‘¢ Com-
binators,”” Dubilier ‘¢ Dumetohm
holders,”” ete.).

1 Fuse holder, if desired (Burne-Jones,
Eelex, etc.). (See text.)

2 Baseboard rheostats, about 7 ohms,
or to suit valves (Lissen in set. Any
good make : Bowyer-Lowe, Burne-
Jones, Igranie, McMichael, etc.).
Alternatively fixed or semi-variable
resistors to suit valves (Burndept,
Cyldon, Ormond, Peto-Scott, etc.).

3 Sprung valve holders (Ashley,
Benjamin, Bowyer-Lowe, B.T.H.,
Burndept, Burne-Jones, Igranic,

Lotus, W.B., ete.).

1 H.F. choke (Burne-Jones). (Any
good make : Bowyer-Lowe, Climax,
Colvern, Igranic, Lissen, Marconi-
phone, Ormond, R.I. & Varley, ete.)

1 Resistance-capacity coupling unit,
with anode-resistance value of about
250,000 ohms (Mullard in the set).
(Any good make with the correct
anode resistance can be used, e.g.
Dubilier, Lissen, Marconiphone, R.I.
& Varley, ete. See text on this point.)

1 L.F. transformer of fairly low ratio
(R.I. & Varley ‘ Straight-line ** in

0450060000000 000
0060400000600 00
6

*
*%%0

1 L.F. choke of about 20 henries

1 Terminal strip, 16 in. X 2in. X }in.,

nor is it desired to indicate a preference.

January, 1928

For example, to obtain a suitable
degree of selectivity with a plain
tuned-anode circuit it is required that-
the inductances employed shall be of
very low high-frequency resistance,
and although this also means that a
high degree of amplification will be
obtained it may be found in some

ZEE AERIAL WINDING

/70

0s

This diagram gives the scheme of connec-
tions for the coil shown opposite.

20 53

cases that the receiver may be brought
dangerously near to the oscillation
point under certain conditions.

With extremely low-loss circuits
only a very small amount of feed-back
would berequired to produceoscillation.

99 300006500000 000008000000800020080000000
144 '000000000000000000000000000000000000:
L4

the set). (Any good make : Fer-
ranti, Marconiphone, etc., etc. Note :
If another make is chosen, omit the
fixed condenser of -0005 mfd. across
the primary.)

900 CH00620502000800

induetance, capable of carrying the
anode current of a super-power
valve without risk of saturation, and
of low D.C. resistance (R.I. & Varley
output-filter type in the set). (Any
good make which conforms to these
requirements.)

o
3000090043060 4000200004

00800464000 0000
2006490040 00

with terminals arranged as per biie o
print. b4
1 ditto, 4 in. x 2in. x }in. o
15 Terminals, engraved or marked as bed
per blue print (Eelex). (Belling & &
Lee, Igranic, ete.) 0%
1 Ebonite strip, 2} in. X 1in. X }in., %
to carry the two sockets for the $2
alternative connections for the o
rectifier valve. e
2 Small dry cells (Siemens type ““T *° %
in the photos). 4
1 Sheet of copper or aluminium, $54
26 in. x 12in. x & in. (This will 22
be supplied with the cabinet in some =
cases). 9%
4 False baseboards, all 1 in. thick ; 3 to 5
be 44} in. wide (to fit easily into %Y
compartments nominally 5 in. wide), 8
1 to be 6 in. wide and 1 only 3% in. 352!
All 12 in. long. &
Quantity of No. 18 tinned copper wire, 053
or Junit, and supply of Systoflex &
‘(see text regarding other materials). «
Small quantity of flexible wire. 53
NOTE.—In many instances inm the bo4
above list the actual make of com- s
ponent used in the set is quoted 8
immediately, after the item. Immedi- 32
ately following this will be found a few &
alternative makes in alphabetical 33
order. It is not, of course, possible &3
to give all the possible alternatives, %

006000000

0000
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It, would, therefore, seem desirable
in a set in which it was desired to
gecure a very high margin of safety to
arrange to obtain the desired selec-
tivity by weakening the coupling
between the valves in some suitable
manner, although in so doing there
may be some loss of amplification.

Screening Requirements

As an alternative to the simple
tuned anode it would be possible to
employ a tapped-anode circuit, but
this _method of coupling does not
fulfil one of the other requirements of
the ideal which we were ‘seeking,
namely, that all the tuned circuits
should be at earth potential, or rather
at filament potential, to simplify the
screening arrangements in the con-
struction of the set. This was desir-
able, of course, in order that the

REACTION
W/A/O//V?
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fower ends of all the tuned circuits
might simply be connected to the
nearest point on the screening system.

A system of coupling which satisfies
this last requirement is the parallel-
feed circuit, but it was considered
probable that in this particular
receiver the desired results might be
more easily obtained by means of
transformer coupling. such trans-
formers to be arranged with fairly
tight coupling between primary and
secondary in order to provide the
necessary high impedance in the
output circuit of the valve.

Primary Size
A reduction in the size of the
primary will naturally enable one to
increase selectivity without producing
instability, while the high-frequency
resistance of the coils concerned can

be chosen of some suitable value to

obtain the desired conditions as
regards even amplification of side-

bands in the particular receiver under
consideration.

A reduction in primary size will
naturally vary both selectivity and
amplification, and, therefore, some
experiments were undertaken with a
view to ascerfaining the exact effect
of primary size upon these two factors
in the case of the particular coil
chosen. These coils, it will be
remembered, are of the semi-astatic
type with a secondary winding con-
sisting of two single-layer coils side
by side upon the same tube, but
wound in opposite directions. A
primary winding to couple with this
secondary may also evidently be
divided into two sections, wound in
opposite directions and superimposed
upon the appropriate secfions of the
other winding.

A number of these transformers
were made up and measurements

SR

WHAT “THIS YEAR'S

SOLODYNE HAS DONE.

1. On a poor outdoor aerial 12 ft.
high at one end and 15 ft. at the other,
it has logged 47 stations on the
loud-speaker (not all on the same
evening). All on the lower band of
wave-lengths, and without Intensive
use of reaction. i

2. Brought in 17 distant stationS
on the loud-speaker on an indoor aerial
in 9 minutes (after dark).

ﬁl"|l|||||||||||||||||||||||||||||||||l||||m|l||l|||||||||||I|||||l||=':

were made by means of a valve
voltmeter of the degree of amplifica-
tion obtainable with various sizes of
primary, and comparisons were made
between these figures and
those which were to be got
with an ordinary tuned-
anode circuit of a similar
high-frequency resistance.
It was found that a very
considerable reduction could
be made in the size of

The author of this article
arranging the positions of the
components, a task. which
has to be very carefully under-
taken in order that maximum §
efficiency be ensured.

MoperN WIRELESs

the. primary winding without be-
ginning to lose amplification to -an
extent which was considered unjusti-
fiable in the case of a receiver employ-
ing two of these high-magnification
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The connections to the H.F. transformers
shown in the diagram in the first column
stages (not more than, say, 20 per
cent loss). When the point was
approached at which the amplification
fell below the level necessary to give
the performance which we were
seeking, a considerable improvement
in selectivity had been obtained, even
with coils of a very moderate *“ low-
loss ” standard.

Selectivity
Resonance curves were plotted
when using this method of coupling,
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and these showed a very considerable
sharpening in favour of a transformer
on these general lines. This argument,
of course, must be understood as
applying to this particular receiver
and not to screened valve sets in
general, since it must be realised that
it was the intention to confer certain
special characteristics on this set, in
particular as regards its suitability
for gang control, which obviously
demands, among other things, the
greatest possible similarity in all the
tuned circuits.

‘“ Safety ”

This brings us to the end of the
main features investigated in pre-
liminary experiments, and we can
turn now to the general aspects of the
set as a whole. First, a word or two
as to the kind of receiver which we
have tried to produce. Now, we have
most definitely not endeavoured to
create a super-selective, super-sensi-

conditions, and without the use of
reaction. Further, in order to please
the DX enthusiast, it must bring in
an adequate number of * the others,”

January, 1928

detector stage, but this is only in-
tended for use in quite exceptional
circumstances. It will normally be
placed either at zero or at a very small
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PANEL LAVYOUT.

i.e. the stations which are interesting
to pick up and log, but whose quality
for one reason or another renders
them unfit for consumption as enter-
tainment.

To carry out faithfully the “ one
dial ”’ idea it is required that all this
be done in the simplest possible
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tive set capable of bringing in hosts
of far-distant stations regardless of
quality of reproduction, ease of
handling, and ‘ safety.” By this
latter expression I mean that quality
of a design which renders it more or
less sensitive to small changes of lay-
out, partly run down batteries, and
g0 on, and it is a most important
feature in any set capable of so high
a degree of magnification.

High Standard

On the contrary, the aim has heen
to produce a receiver capable of u
performance carefully adjusted to
what seems to us a desirable standard
as regards the number of stations
which can be brought in. This
standard was arrived at as follows :
The set must bring in with a.high
degree of purity all those distant
stations which are normally worth
listening ‘o, even under quite adverse

manner, without critical adjustments
anywhere, and therefore the receiver
has been arranged to give enough
amplification to perform practically
all 1ts work without reaction. True,
a reaction control is provided at the

covered by another sheet of copper.
this are the smaller sectional baseboards.

setting, and not touched at all during
operation.- The banishment of re-
action, of course, is very desirable
from the point of view of quality of
reproduction, and this is one of the
features which enables the 1928
Solodyne to bring in numbers of
distant stations at a standard quite
comparable with that of a local
station.

Selectivity

Then ag regards selectivity it was
considered that to provide an ex-
tremely high standard was contrary
to the main aim of the design, since a
somewhat reduced degree of selec-
tivity is found desirable from the point
of view of quality ; and also there is
the very important fact that if the
tuning of each circuit is not too sharp
the adjustment of the gang condenser
is much easier and less critical, and,
further, the effect is much less serious
if the circuits do not quite keep step
over the whole of the tuning range.
The degree of selectivity provided,

. therefore, is such as has been found

quite adequate for separating distant
stations ; while to remove troubles
in eliminating a powerful local station
there is a built-in wave-trap of the

Four vertical
copper screens are employed,
while the main baseboard is
Upon
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standard © M.W.” type. Altogether,
the selectivity is of a standard -quite
sufficient for normal purposes, with-
out sharpening up the tuning by
means of the reaction control. All
that has been done is to resist the
temptation to provide tuning of the
razor-edge variety so beloved of some
long-range enthusiasts.© When, in
special circumstances (e.g. where ship-
ping is troublesome), it is necessary
to increase selectivity, it can be done
in ways which we shall be considering
at a later date in dealing with oper-
ating details.

Precautions
Turning now to the question of
“ safety,” here. are one or two points
which the reader should understand

An early stage in construction.

5 . With the gang condenser and a few of the com-
ponents mounted. Arranglng preliminary layout details with experimental screens. The

tension -batteries in" good condition,.
simply to guard against possibilities
of trouble which might arise when the

ToperN WIRELESS

Testing the distances of components and serews in the

first experimental model.

wiring is perhaps not very skilfully
done and when high-tension batteries

‘are employed which are nearing the

various sections of condenser are not coupled together.

before proceeding farther. Tt must
be understood that with any receiver
employing two H.F. stages giving a
very high degree of magnification
somewhat elaborate precautions must

be taken to ensure perfect stability, .,
a considerable

and, further, that
margin must be allowed to guard
against the possibility that if slight
modifications are made in the set, in
the way of small changes of layout.
incorrect spacing of wiring, and many
other points, it might become un-
stable. This is one of the points which
comes under the heading of safety in
designing a set of this nature, which
it is desired to render a proposition
which can be made wup with the
greatest possible assurance of success

by anyone who cares to make a reason- ¢

ably exact copy.

Reserve of Safety
Considerable pains have been taken

end of their life and consequently
possess a high internal resistance.
It would probably be of little in-
terest to the majority of readers to
go fartherinto the various precautions

to render the set as safe as possible, §§ =

and actually a greater reserve of
safety, so to speak, has been provided
than will in the majority of cases be
necessary. For example, the.amount
of screening used is greater than is
necessary in the original receiver, I

where all wiring is carefully spaced A « cose. up "’

and which is normally run from high-

9

of the wave-trap and the drum drive for the gang condenser.
of the bottom copper sheet can be seen protruding beyond the dummy baseboard.

which have been. taken in the
design to render it as safe as possible
to copy, and the point is only men-
tioned here lest the reader should be
puzzled by certain - features- which
may not seem to have a very obvious
use.

The Circuit

With so much for preamble, it*
will now probably be of interest to
run briefly through the circuit dia
gram and note the various features
Starting at the aerial, it will be
observed that two alternative ter-
minals are provided, one of which
brings into use the integral wave-tray
for the purpose of eliminating the
focal station when receiving other:
on nearby wave-lengths. The other
terminal cuts out the trap when it is not
required. Tracing the aerial circuit
a step farther, there is a fixed con
denser of -0002 capacity which can be

]

The end
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brought into use in series when
required to increase selectivity by
means of an arrangement of plugs
and sockets. A combination of the
same arrangement of plugs and

leak are provided for applying a small
negative bias to the grid of the valve
in a convenient manner which enables
the lower end of the circuit to be
earthed to any adjacent point on

Nearing the completion of the ‘‘ mounting

process.

in position.

sockets also serves to provide a mmeans
of varying the number of turns
mcluded in the aerial circuit of the
coupling winding of the first coil
unit.

- H.F. Grid Bias
The secondary of the first coil unit,
together with one section of the gang
condenser forms the tuned - grid

the screens. This arrangement is
provided in the grid circuit of each
valve, and the question of the value
of the grid leaks is one which we shall
be considering later since this will
normally be either 1 or 2 meg-
ohmms according to certain require-
ments of selectivity, etc.

The shielding electrodes of the
H.F. valves are taken out to a special

Fixing the L.F. transformer

January, 1928

marking of the particular make of
valve socket employed in the set).
Each of these leads is by-passed to
the nearest convenient point on the
screens through a Mansbridge type
condenser of -2 mfd. In the anode
circuit of each valve is the primary
winding of the H.F. transformer and
from the H.T. lead to each of these
there is again a -2-mfd. condenser
direct to a convenient point on the
screens.

The Rectifier

The grid circuit of each valve is,
of course, similar to all the others,
with a slight difference in the case of
the detector valve, where provision
is made for either grid-condenser
rectification or anode-bend. The
lower end of the detector valve grid
leak is taken out to a short flexible
lead bearing upon its end a small

plug which can be inserted in either

of two sockets mounted in a small
strip of ebonite. One of these sockets
is wired directly to filament positive
and the other to a grid-bias terminal
along the back of the set to enable
anode-bend rectification to be ob-
tained when desired.

Reaction
In the anode circuit of the detector
valve there is a high-frequency choke,
and from this a lead goes off to a
‘0005 fixed safety condenser, from

circuit of the first H.F. valve. We  terminal along the back of the set, which a lead goes on fo a small
note here that a grid condenser and marked G, (to conform with the  variable condenser mounted upon the
\/ | ~062)
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A slightly simplified theoretical diagram of ** This Year's Solodyne,’’ showing the circuit principles.
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panel for reaction control. Reinartz
reaction of the usual type is provided
by means of a small winding upon the
same tube as the secondary of the
H.F. transformer.

L.F. Coupling

Coupling the detector valve to the
first low-frequency valve is a self-
contained resistance-capacity unit
which can be of any good make pro-
vided that the anode resistance is of
about 250,000 ohms. Thbhe actual
‘component used in the set is the new
Mullard unit, and it should be noted
that this incorporates a device for
preventing high-frequency currents
from passing on into the low-fre-
quency circuits. If some other make
is chosen it will be necessary to break
the lead shown to the grid of the
next valve and insert in series here a
fixed resistance of the grid-leak type,
of about -1 or -25 megohms, that is
in the grid lead of the valve V,.

SRR
THIS YEAR’S SOLODYNE

6. Will work with very small aerials.
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represents a great advance in E
design, and has the following =
special advantages :— =
1. No neutralising. =
2. Ganging less critical and more =
accurate. =

3. Higher sensitivity. =
4. Better quality of reproduction. =
5. Simple: and efficient volume =
control. =

I—.

TR

The first L.F. valve is coupled to
the last by means of a transformer,
which can, of course, be of any well-
known make which the constructor
may prefer. In the interests of
satisfactory reproduction and the
protection of the loud speaker an
output filter-circuit is used consisting
of an L.F. choke of about 20 henrles
and a 2-mfd. condenser.

Volur_ne Control

One final point before leaving the
circuit. It will be observed that a
common rheostat R; is provided
to control the filaments of the two
H.F. valves, and this is placed on the
panel immediately beneath the re-
action condenser. This resistance is
intended chiefly as a volume control,
in which capacity it will be found
extremely useful in bringing all the
stronger stations down to manage-
able proportions.

As a matter of fact, you will prob-
ably find that you do not often need
to turn the .valves full on.  The
detector valve and the first L.F.

valve are provided with separate

rheostats, while the last_valve has
no rheostat since practically every
valve suitablé for this position will
run satisfactorily straight from a

MoperN WIRELESS

battery of correct voltage for the
particular type.

The actual construction of the
1928 Solodyne looks rather- involved

£

.[ry. :

-i“i’

Together with the blue prmt given away with this issue the abo've illustration L*.. 5
will enable the wiring to .be carned -out thhout .any difficulty. &

11
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in the photos, but you will find that
g0 much of the constructional work
is completed for you by the con-

TI
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denser manufacturer and the cabinet-
maker that it is really no more
difficult to build than any receiver of

1e low-frequency end of “This Year’sSolodyne’’showing the reaction-condenser connection
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its size, and certainly not i
comparison is made on a ba
results,
., the screening arrangements :
the whole baseboard of the set
is a sheet of %-in. copper, se
down on the board.

bled in one complete unit wit

gang condenser, and this is s
dropped into place and screwed

often with the holes for the
valves ready cut.

partments form part of the
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POINT-TO-POINT CONNECTIONS OF THE ‘‘ SOLODYNE”
¢ Qut ’* sogket on the flve-socket base for. variable d (last d of gang).

All the following component3 are joined
to the copper screening, either by soldering
Or Screws .

Oné fllament socket of each ordinary
valve holder o the copper screening system.

One fillament socket of each of the H.F.
valve holders (screened valves) to the
nearest points on the copper screening par-
titions.

Earth terminal to the nearest copper
screen.

Moving vanes of each variable condenser
of gang (NOT reaction condenser) to each
nearest copper partition.

L.T.— terminal to one tag of each of tha
-2-mfd. Mansbridge condensersin the third
sereened compartment (near the H.T. fuse)
to one side of the H.T. fase (if used), and
to the adjacent copper partition.

¢ 1.8."* sockets on the coil-holder bases to
the nearest copper screens.

Tag of one of the 2-mfd. Mansbridge con-
densers (in the L.F. compartment) to.the
end L.S. terminal and to.the copper sheet on
baseboard.

One tag of each of the -2-mfd. Manshridge

d rs in the d screened part-
ment (near centre condemser of gang)
joined together and to the copper screen.

Flexible leads for positive elements (brass
terminals) on the li-volt ‘T »’ type cells
in the H.F. compartments to the nearest
copper screens.

Remaining side-of the HLT. fuse to H.T, —
terminal.

The remaining filament sockets of the
H.F. valve holders (screened valves) are
joined together and taken to one side of the
variable rheostai” R; (on panel) through
holes in the baseboard. The leads are run in
grooves cut in the bottom of the baseboard,
and are insulated with Systoflex.

Other side of R; is joined to one side of
the L.T. switch, to one side of each of the
rheostats Rz and Rg3, and to the remaining
filament socket of the valve holder V;.

Remaining sides of the rheostats R; and Ry

are joined to the remaining fllament sockets.

of the valve holders V3 and V; respectively.
Other side of the L,T. switch to the L.T.+
terminal,
*¢ Aerial 1°° terminal to a plug via a
flexible lead. The plug engages with either

the aerial combination arrangamenty.

¢ In ?* socket on same base to the remain-

ing side of the -0002 fixed condenser.

_Sockets marked 10, 15 and 20 on the five-
socket base to the corresponding sockets on
the aerial-coil-holder base in the same com-
partment.

0.S. socket on aerial-coil-holder base to
one side of the ‘001 fixed condenser and to
the fixed vanes of the aerial condenser
(first section of gang).

Remaining side of the -001 fixed condenser
to the grid of V; and to one side of the 2-meg.
grid-leak holder.

Other side of grid-leak holder to the lead
for negative element (lead from zinc) of the
firat 1i-volt ¢ T ** type cell.

¢ A*? (anode) comnection of V; to tha
0.P. socket on the first H.F. transformer base.

¢ G *? connection of V; to the remaining
side of the -2.mfd. Mansbridge condenser
nearest the variable condenser (in centre
screened compartment), to the Ga terminal
on terminal strip, to the G. connection of
V3 and to the remaining side of the -2-mid.

ansbridge condenser nearest to the copper
partition in the third screened compartment
(near the H.T. fuse).

Grid of Vo to one side of its 001 fixel
condenser and to one side of the 2-meg. grid-
leak holder.

Other side of the -001 to the O.S. socket
on the first H.F. transformer base and to the
fixed vanes of the d variable d
(centre condenser of gang).

Remaining side of the 2-meg. grid-leak
holder to the lead for negative element (lead
m;lx.n zinc) on the second 13-volt ¢ T >’ type
cel

LP. socket on the first HLF. transformer
base to the remaining side of the remaining
-2-mi l. Mansbridge condenser in the second
screened compartment, to the H.T.+1 ter-
minal, to the IP. socket of the second H.F.
transformer base and to the remaining side
of the remaining ‘2-mfd. Mansbridge con-
denser in the third screened compartment.

¢ A * (anode) of Vs to the O.P. socket on
the second H.F. transformer base.

‘““R? terminal on same base to ths
moving vanes of the ‘0001 variable reagtion
condenser. The lead passes through a hole

Remaining side of the -0003 fixed grid
condenser to the grid ot V3 and to one side
of its 2-meg. grid-leak holder.

Other side of grid-leak holder to a plug
via a short flexible lead.

Connections to the two-socket base
for grid biasing of the detector.

¢ Grid Rectification ”’ socket to the dla-
ment socket (+) of the detector valve
holder joined to Ro.

‘¢ Anode-bend ’ socket to the G.B.—1
terminal on terminal strip. The plag con-
nected to the grid-leak holder engages with
one of the sockets according to the method
of rectification required.

Plate of Vy to one side of the -0005 fixed
condenser and to one side of the HLF. choke
(the lead to the latter passes through a hole
in the last copper partition).

Other side of the -0005 fixed condenser to
the fixed vanes of the -0001 variable reaction
condenser.

Remaining side of the H.F. choke to the
¢ P terminal on the R.C.C. unit.

“ B4 » terminal on same unit to the
H.T.+2 terminal.

$4C— " terminal on R.C.C. unit to the
G.B.—2 terminal on the terminal strip.

¢ G’ terminal on unit to the grid of V..

Plate of V; to the No. 3 terminal (primary)
on the L.F. transformer and to one side of a
second -0005 fixed condenser (this condenser
will be omitted with other makes of trans-
formers).

.Terminals 1 and 2 on transformer are
joined together by a short-circuiting bar.

Remaining side of the second ‘0005 fixed
condenser to the No. 6 terminal on trans-
former (primary), to the remaining tag of the
2-mfd. Mansbridge condenser (whi-h has its
other connection taken to the L.S. terminal
and copper), to the ‘“ H.T.+ »’ terminal on
the L.F, choke, and to the H.T.+3 terminal.

No. 5 terminal on the L.F. transformer to
the G.B.—3 terminal on the terminal strip.

No. 4 terminal on transformer to the grid

of V;.

¢ Anode *’ terminal on the L.F. choke to
the plate of V5 and to one tag of the second
2-mfd. Mansbridge condenser.

Remaining tag of the condemser to the
remaining L.S, terminal,

1928
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sis of

First of all, with regard to

Over
there
rewed

The rest of the screening is assem-

h the

imply
down

with small brass screws through the
copper sheet and down into the
baseboard. The gang condenser, with
the set of screens, will normally be
supplied complete by the makers,

HrF.

The Screening System
The vertical screens (of. s in.
copper) which divide the set into com-

gang

condenser assembly, and when this
is screwed down upon the sheet of
copper which covers the baseboard,
the whole screening system is thus
:: bonded together and can be regarded
s.as ““ earth,” so that it may be used
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as a common connection for quite a
number of circuits.

Thug, in the original set it was
‘found convenient to connect the
moving plates of each section of the
gang condenser straight to the nearest

In practically every case it will be
found that the screens supplied are
provided with the necessary holes
through which -the H.F. valves will
be mounted, but it may be as well
to give the necessary dimensions for

A general view of the inside of the Solodyne showing how all the components
and valves are arranged.

.point on the screens, and to connect
the appropriate points on each coil
base also to the screens.

By the way, on some gang con-
densers. produced for this set you
may find that the construction is
such that all the moving plates are
conneoted to the frame and so to the
screens, so that one of the connections
mentioned above, and shown on the
blue print, is unnecessary.

Assembly

On the top of the copper sheet
which covers the main baseboard, five
dummy baseboards of wood, about
1 in. thick, are placed, for convenience
and safety in mounting the various
components. Each of these can be
secured in place with a couple of
screws passing down through holes
drilled in the copper under-shield into
the main baseboard, but it is not
advisable to put these in until the
set is nearly finished.

In certain instances, it should be
observed, the condenser maker will
be found to supply not merely the
set of screens but also the various
dummy baseboards, and in one
special model which I have just
seen (the Peto-Scott) matters are
made still simpler for the eonstructor,
for the whole assembly of condenser,
screens, main baseboard and under-
shield are made up as a complete
unit ready screwed together and even
fitted to the panel if desired, with the
drum drive in place. (In addition to
Messrs. Jackson Bros. and Peto-Scott,
several other firms are understood to
be producing a suitable condenser.)

locating and drilling these. They are
1§ m. in diameter, and that for the
first H.F. valve is located 6% in. from
the rear of the set, that for the second
being only 1§ in. from-the rear edge.

One final point before we leave the
assembly side of the constructional
work and turn to matters of wiring :
Certain gang condensers will be found
to be provided.with their own drum
drive, instructions for mounting which
will no doubt be supplied by the
makers. Others may be fitted with the
Silver-Marshall vernier drum drive

MobperN WIRELESS

(R. A. Rothermel, Ltd.), and this,
again, is accompanied by fitting
ingtructions. In most cases it will be
found easiest to screw the bracket
which carries this drive to the back
of the panel, as was done in the
original set.

Wiring

Wiring up is naturally a fairly big
job in a set of this size, and it should
be tackled in a methodical manner
with the aid of the point-to-point
connections list, which is really in-
valuable in this receiver, since it
makes plain a number of points

"which it is impossible to render

unmistakably clear on a blue print,
which, of course, shows everything in
one plane.

The material to be used in wiring is
rather a matter of taste. The original
receiver is wired with No. 18 tinned
copper wire covered with Systoflex,
and-this is a good method. One of the
specially . prepared easy-soldering
materials, such as Junit, could, of
course, be used if desired.

If one of the covered wires, such as
Glazite, is used it is wise to_ slip
pieces of Systoflex sleeving over it
where it passes through holes in the
screens. These holes, by the by,
should be drilled before you start to
wire up, and they will be found quite
easy to manage with the aid of
a small hand drill, which can be held
at an angle to reach the right spots.

(Continued on page 112.)

The complete receiver, showing the positions of the wave-trap, and the three tuning coils.
The tuning control is on the left of the panel and consists of one knob which rotates
a drum behind the panel.
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T seems only a few months back
] (although in reality it must be
about two years) when the
ordinary broadeast listener regarded
the short-wave *“ fan ”’ as something
of a crank, and regarded his tales of
DX reception as mere fabrications.
Now, however, I should imagine that
about 20 per cent of broadcast
listeners are placed in such a manner
that they take some sort of interest
in this branch of radio, whether they
“go down there” on their ordinary
receiver, have a special short-wave
set, or merely share the pleasures of a
friend in this direction.

‘  Wonderful DX Results

I propose in this short article to deal
with the principal items of interest
on the shorter waves at present, and
it will be followed up with some
hints and notes of readers’ experiences,
ete., together with notes of general
interest to short-wave enthusiasts,

One only needs to use a short-wave
sct for a few weeks to find that one’s
entire conception of radio reception
is changed. If on, say, 400 metres
onc were to hear a station just nicely
filling the headphones with two
valves in use, and, waiting for the
announcement, to hear ‘ this is
station KD KA . . . ,” the whole
thing would strike one as wildly
improbable, not to say impossible.

Reliz{ble Stations

That is precisely how it strikes you
when you first taste such real DX
reception on the shorter waves, but
after 2 while your thoughts on picking
up the transmission will probably be
“He's only about RT7 to-night. 1
‘wonder what’s the matter 2’ With
such a widely different range of
stations to listen to, and such a
complete upsetting of one’s idea of

distance, on returning to the broad-
cast band one is apt to find things

. a trifle boring.

At present the main inducements
to the average man to take up short-
wave reception are undoubtedly the
four or five high-powered American
stations and the Australians, for there
is no doubt that the reception of
Augtralia is a ““ thrill ” that compares
with no other wireless achievement.
2 F C, Sydney, on about 28.5 metres,
and 3 L O, Melbourne, on 32 metres,
are Australia’s representatives at
present.

An experimental short-wave transmitter
which works on a wave-length of about
three metres.

The principal American stations are
K DK A, in the region of 60 metres,
2X AF (Schenectady) on 3279
metres, and 2 X A D (Schenectady) on
21'5 metres. The two latter stations
belong to the G.E.C. of America, and
the former to the Westinghouse
Corporation. These three stations are
all easy to receive, and form a good
“ starting-off place.”

Having started in the distance, we
will now
powerful French station calling him-
selfl “Radio LL” has recently
started transmit{ing on about 63
metres, incidentally making rather a
nuisance ‘of himself where KDK A
was concerned at first, but the two
stations are now a few degrees apart,
and quite clear of each other. The
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French station, about which I have no
definite information at the time of
writing, is always received at good
loud-speaker strength on two valves.
He 1s, in fact, on occasions rather
stronger than 2 L O at a distance of
6 miles.

The Nauen Group

A little lower down, at all times
of day or night for abont a week I
could be certain of finding some
enormously strong telephony, but as
yet I have heard nothing more than
“ Achtung! Achtung! Hier der
Sender A G J,” repeated ad infinitum.
A GJ used to work on about 33
metres, and is, of course, one of the
Nauen stations, but he is now on about
57 metres, and there is yet another
branch of the Nauen tree on about
130 metres, sending A GK.

All the foregoing has dealt with
short-wave broadcasting, but we
must not forget that long before the-
broadcast stations commenced work
on such short wave-lengths, these
comparatively unexplored regions
were thickly populated by the amateur
transmitters or, as they -prefer it,
“ hams.”

"Thousands of *“ Hams”

Strangely enough, most of the old
familiar stations, the real pioneers,
have now vanished from the ether,
but there is no lack of others to
carry on the tradition, and practically
every country in the world now
boasts its amateur experimenters. In
the United States, 1 believe, they
number about 36,000.

In this country, as represented by
the T. and R. Section of the R.S.G.B,,
with a membership of some 1,100,
there are probably 2,000 or more
(some of whom, of course, are not
yet allowed to radiate signals, but
are allowed to experiment with
transmitting apparatus and a** dummy
aerial ).

Learn the Morse Code

However, it is well worth while
learning the Morse code and listening
round occasionally between 20 and
50 metres; there are not many
countries in the world that you will
not hear during the twenty-four hours
over this band of wave-lengths, and
the amateur {raternity is a real
“ friendly society,” which probably
will do more to establish friendship
between countries than any amount
of mere correspondence could possibly
do. W. LS.
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\ Some interesting items about the famous
. T Central FEuropean broadcasting station.

From a Special Correspondent.

*

mm y

cater adequately for a community which is considerably
varied in nature. Commencing daily at 11 a.m., the
station transmits at intervals a programme of the usual
type, closing down generally at 10.30 p.m. each night.

o et 3

Special Musical Appeal
Given a reasonably efficient set, therefore, there is no
reason why this European station should not be heard, at
least on occasions, by listeners in this country. The
wave-length of the station is 348.9 metres, which, ex-
pressed in the newly-adopted notation, is equivalent to
OR some reason or other long-distance radio en- a frequency of 859 kilocycles.

F thusiasts seldom go to many pains to pick up the The Prague station sends out the usual talks, news
programmes which are sent out nightly from the  bulletins, and items of local interest which are, of course,

5-kw. station at-Prague, and on account of this fact we  to be inevitably associated with every active broadcasting

in England know little or nothing concerning this very in-  centre. Apart from these, however, Prague specialises
teresting centre of broadcasting and its manifold activities. in its musical programmes. To this end, the station

Situated 'in the heart of Czecho-Slovakia, the Prague maintains a normal orchestra of twenty-ﬁve trained
broadcasting station—a station which is certainly no musicians, an orchestra which is frequently augmented

dwarf amid the radio centres of Europe—endeavours to by other instrumentalists for the performance of special

A view from behind the large Prague transmitter which has a power of five kilowatts.
15
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works. The station possesses its own string quartet which
performis daily, generally in the afternoons.

From a purely technical point of view, the 5-kw. station
at Prague is quite a normally equipped and constituted
one. Ho“ever for the interest of amateurs who have
managed to pxck up the station, a few descriptive notes
concerning it will not be amiss.

Two studios are available at Prague, a small one for
the broadcasting of talks, solo items, and small instru-
mental combinations, and a large one for the transmission
of orchestral works. The studios are situated parallel to
each other, and between the two is placed a small control
room, containing amongst other things a panel which is
equipped with all the studio control and switching arrange-

January, 1928

majority of the apparatus is of Western Electric design
and construction, although some of the refinements con-
nected with its working are of local manufacture. The
main 5-kw. transmitter contains six separate panels which
embody the valve oscillating, modulating, and amplifying
units, the aerial tuning condensers and inductances, con-
trols from the studios, etc., and a meter panel.

Early ‘“On the Air”

The station has its own power-house from which the
required H.T. and L.T. current is derived, but it can also
take a portion of its current from the local mains. A small
emergency generating set of the petrol motor type is also
maintained in the station power-house.

The large studio at Prague, with the station orchestra of twenty-five performers.

ments, auxiliary controls to the main transmitter, and
also a relay and simultaneous broadcasting board, by
means of which the station is connected up to the asso-
ciated Czecho-Slovakian stations at Bruenn, Bratislava,
and elsewhere. Situated in the studio control room, also,
is a control receiver by means of which the programmes
which are sent out are picked up on a small aerial.

The Transmitter
Thus a strict control on the quality of the transmissions
is exerted. This control receiving set is wired up to loud
speakers in the station’s reception room in order that artistes
and visitors to the station may be suitably entertained.
Concerning the transmitting apparatus proper, there is
little. of any special interest to be said about it. The

16

Coming now to the aerial of the station, this is sibuated
high above the outskirts of the town, and is connected by
land-line with the studios and transmitting room. The
aerial system takes the form of two 200-ft. steel masts
of the tubular type, separated from each other at a
distance of 190 ft., the ““active” portion of the aerial
consisting of three 150-ft. strands of wire in parallel.

Such, in brief outline, is the constitution and equip-
ment of one of the most interesting of the European
broadcasting stations, of one of the oldest of the Euro-
pean stations in fact, for the Prague station was ““on
the air” as early as the year 1922. Since that time,
of course, it  has been completely redesigned and
re-erected in accordance with the most .up-to-date
ideas.



Janqary, 1928 MoberN WIRELESs

thoughtful survey of recent achievements.
By J..C. JEVONS.

LTHOUGH problems relating to reception are naturally

“of more interest to the ordinary listener than

those relating to transmission, it is necessary to

take both these aspects into account when dealing with
the progress made by radio science as a whole.

Improved methods of transmission bring in their train
corresponding advantages to the listener, either in the
way of securing a higher standard of reproduction, or a
greater freedom from undesirable interference, or else of
developing new possibilities in long-range working.

For instance, one outstanding achievement during the
last few months has been the completion of the Empire
scheme of Beam wireless. The results secured by the use
of the'ingenious Franklin aerial and reflector in confining
short-wave signalling energy into a comparatively narrow.
path over very long distances points to the possible
application of similar methods to the broadcast service.

1 THE YEARS e
'PROGRESS =

Fading and Empire Broadcasting

In the first place, it would be. possible by Beam trans-
mission to distribute different programmes along selectéd
zones of territory with the minimum of overlap. In the The reason why short waves, of comparatively low
second place, the same system offers a practical solution -power, are able to traverse enormous distances, is due
to the problem of relaying foreign or Colonial programmes - _to the fact that they travel through space, whereas
over long distances through the ether with a minimum of = long-wave energy is more or less conducted from point to
atmospheric disturbances, where a connecting wire or point along the earth’s surface. Such waves are dissipated

trunk line is not available. or attenuated by resistance losses caused by the earth’s
It has been argued that the time is not yet ripe for conductivity, whilst the shorter space waves travel free

Empire broadcasting, because of the difficulty in maintain-  from this particular source of loss.

ing a reliable standard of transmission and reception on the

ghort wave-lengths that it is necessary to use for such Plane-Polarised Radiation

long-distance work. The chief difficulty here is due to On the other hand * space waves  encounter difficulties

fading, and it may be of interest to mention some of the .which are peculiarly their own. They cannot travel
investigations that are being carried out with the object . indefinitely through space, in a straight line, because they

of overcoming this defect. would then be lost so far as terrestrial reception is con-

Where long gistances are in- = cerned. At the Heaviside layer they are reflected back

. volved, considerations of cost make  towards the earth’s surface, and during this process of
it essential to depend upon short- reflection it is known that absorption losses are caused

wave radiation. Although the longer owing to the conductive nature of the ionized atmosphere.

waves are comparatively free from To minimise such reflection losses Alexanderson and

fading, the cost of erecting and  Pickard have suggested the use of horizontally polarised
maintaining a long-wave telephony waves in which the electric component of the wave is
service, say to Australia, would be  orientated in a direction parallel to the earth’s surface
prohibitive. instead of being vertical to it as usual. The aerial used by

t ‘3!5

— e —— — — S e ——————

A demonstration of the revolving wireless aerial at the South Foreland Lxghthou<e
7
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Alexanderson for this type of radiation comprises a large
loop suspended by masts so that its plane is parallel to the
ground. It is found that signals sent in this way can be
received free from fading fluctuations at distances of over
1,000 miles from the point of transmission.

The German Telefunken Co. have also suggested.the
employment of circularly polarised waves for the same
purpose. They use two short-wave Hertzian oscillators
mounted horizontally above the ground and fed separately
from the power house with oscillations which are relatively
ninety degrees out of phase. Under these circumstances
the radiated wave has a rotary electric field, instead of
vibrating either in -the vertical or horizontal plane.

Stereophcnic and Echo Effects

Tt is then found that whatever reflection losses do occur
at the Heaviside layer are uniform and not irregular in
character, so that the strength of the signals received does
not fluctuate in the irritative fashion so characteristic of
ordingry fading. As regards the technique of broadecast
transmission, experiments are still being made with the
object of imparting the so-called stereophonic effect to
the radiated signals. However, the practical difficulty
remaing that such transmission requires two separate
carrier waves for each programme instead of one. In
the present state of ether congestion it is therefore hardly
likely that stereophonic broadecasting will come into
extensive use:

Considerable interest has also been aroused by the
new scheme devised by Captain Round for improving the
acoustic properties of the transmitting studio by means
of artificial echo effects. With this object in view the
microphone in the studio is connected to an auxiliary
loud speaker located in a separate room designed to have
_special resonating properties.

The American transmitting aerial for Transatlantic telephony.
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A second microphone is arranged to pick up the repro-

duction from the auxiliary loud speaker, together with a ~

certain mixture of “ echo > or resonance effect due to the
acoustics of the special room. The resulting * mixed ”

e ]

| i

A ‘‘ Beveridge ’’ aerial used by the B.B.C at Keston, Kent.

current is then fed to the modulator in parallel with the
primary current from the original studio microphone. The
resulting quality of the signal is improved by the added
resonance effects and a better tone balance or timbre is
produced at the receiving end.

Interference due to atmospherics and to overlapping
programmes is an admitted bugbear of modern broadcast-
mg. To some extent a remedy may be found by improving
the selectivity of the receiving circuits, but it is doubtful
whether this alone will ever solve the problem completely.
Recently attempts have been made to tackle the question
from the transmitting end.

Suppose, for examp]e, that a programme is broadcast
on two different wave-lengths instead of one, and that
two correspondingly tuned circuits are used at the
receiving end. It can easily be arranged that any tuned
interference, such as an overlapping programme, can
be made to affect one of the receiving “circuits either
exclusively or to a far greater extent than the other.

Eliminating Interference

After detection, therefore, one of the receiving circuits
will contain the pure signal, whilst the other will contain
a mixture of the signal and interference. By opposing
these two components, the interference component can be
isolated, whilst by adding the two components, one can
obtain a double-strength of pure signal mixed with inter-
ference, Finally, by balancing the results of the first
and second operation one is left with a double-strength

of the desired signal free from any trace of interference.
The use of two carrier frequencies is an admitted
drawback, but this could be met by a.reduction in the
number of stations at present in operation. The same
system of Balanced reception is also applicable to the
elimination of atmospheric disturbance, as well as to the
minimising of Morse interference. Although the method
may appear somewhat complicated in theory, it can be

carried into effect by a simple receiving installation,

(Continued on page 108.)
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N ’“A PRACTICAL
\ . \_/[CHARGINGE;

=
An easily constructed ™
accessory  that  will
prove invaluable to
owners of valve
receiters.

ENERALLY speaking, there are
three types of batteries used in
connection with radio sets, one

of them being the L.T. battery, and
in thig article we will deal with that
source of current alone.

Every set in general use to-day
employing valves for the reception
of radio programmes uses an L.T.
supply, u-ually in the form of a
battery, to light the filaments of the
valves. This is its one and only
function, but if it does not perform

z.527
FUSE AMMETER
R :
N DPOTSwi N
i Y £ g F -
THEORET/ICAL
Cc/IRCUIT.

this properly the action of the entire
set is spoiled. As is well known, in
order to make a valve operate—that

i3, the type of valve that is in general

“use—it 13 necessary that a very thin
wire, sealed within fhe valve, be
heated to incandescence, and this i
accomplished by passing a current of
electricity through it. The L.T.
battery furnishes this current and so
enables the valve to operate.

Storage Batteries

When electricity is fed into an L.T.
battery (somectimes called the * accu-
mulator ” or storage battery) a
cheinical change takes place within
it. This chemical change is of such a
nature that when the two terminals
of the battery are connected to an

% UNIT

By . R. WHEATLEY.

external circuit through which cur-
rent can flow, a reverse chemical
action takes place and a current of
electricity is generated.

It is quite essential that a storage
battery be chosen which is designed
for the type of the work which is en-
countered in radio reception; or, in
other words, the battery selected
should be one that gives good service
when used at a slow discharge rate.

At the present time the writer is
using a standard type of accumulator
which has been employed for oper-
ating various radio sets for a period
of almost four years; the battery is
still giving excellent service, and, in
fact, does not show any -sign of
deterioration. This sort of service
can only be obtained by proper care
of the battery.

The Home-Charger

From the mention made of the
chemical action taking place within a
storage battery it is quite obvious
that some sort of arrangement must
be used for introducing current into
the battery so that “the chemical
change will take place, and so that
the battery can -later, after it is
charged, be used for operating a
wireless set. Furthermore, there is
one point that must be stressed here,
and that is that ‘the current intro-
duced into a storage battery when
charging it must be of the same
general type as the current to be
delivered from the battery ; in other
words, direct current must be used.

The particular unit about to be

described enables an accumulator to
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be kept in proper condition. By
means of a very simple arrangement
it allows accumulators to be charged
from the direct-current lighting or
power mains without the addition of
any complicated apparatus.

The panel to be used is made from
an ordinary blue roof slate. When
obtaining this slate from a local
builder examine it carefully and
choose one which is comparatively

The charging board fixed up ready for
switching on, showing the connections
to the accumulator



MobeRN WIRELESS

free from the various minerals usually
found in slate. Choose the smoothest
section, and mark out a piece 8 in. by
12 in. with a sharp-pointed instrument
such as a scriber. With the aid of a
hacksaw it is possible to cut the slate
without any fear of cracking or split-
ting. Do not forget, however, to keep
the panel quite flat. Smooth up the
edges with the aid of a rough file, and
the slate is ready for polishing (the
reason will now be seen why a smooth
slate should be chosen).

Polishing the Slate
Procure one of the softer types of
bricks which are used for facing
buildings and carefully rub the surface
of the slate; the addition of water
assists in this operation. When the
slate appears to be fairly smooth,

obtain some pumice stone and finish
off the surface. The panel should
now be thoroughly washed and care-
fully dried. When the exact positions
of the various components have been
decided upon, the holes to be drilled
should be centre-punched and drilled
through by means of an ordinary
twist drill.

The mounting of the small Eelex
sockets should be carried out first.
By moving the centre plug so as to
connect up the left-hand socket
the ammeter is placed in circuit, and
measures the current flowing. When,
however, it is placed in the right-hand
socket the ammeter is shorted. The

actual charging rates possible with this’

board vary between a fraction of an
ampere and approximately three am-
peres, so that an ordinary ammeter
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(this need not be of the expensive
type) reading up to three amperes
will be quite O.K.

After mounting the ammeter,
mount the small oblong “ cut-outs.”
These carry the fuses, and more about
their actual size will be said later. An
ordinary D.P.D.T. switch of the type
usually employed for earthing the
aerial is used to connect the mains to
the charging board. The three lamp-
holders are of the standard ‘ batten ”
type, and should not be placed too
close together, or it will be found im-
possible to place all three lamps on the
board at once.

Completing Construction -

The accumulator terminals need
only be of ordinary W.0. type,
although the board looks far more
businesslike if large insulated ter-
minals such as those manufactured by
Belling & Lee are used. The actual
wiring of the set is simplicity itself,
and is best carried out with stiff
ingulated wire. such as Glazite. All
connectionsshould besoldered, except,
of course, where they are joined to the
lamp sockets, etc. When installing
our charging board the panel must be
mounted in a position so that it is
quite close to the mains socket, but
well away from any place where the
presence of an accumulator ‘ gassing
might cause damage.

-000“00000‘0 1 0060066000660 000000000d
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LIST OF COMPONENTS.

1 slate panel, 8in. X 12in.
3 hatten holders.
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Lad
[ 24
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o
1 D.P.D.T. switch. 834
*0
L od
(L4
*4
4
*¢
4

020220000000:
L 24

2 oblong eut-suts,

3 Eelex sockets.
¢ 2 Eelex plugs. .
b3 1 3-amp. ammeter: b33
2 insulated terminals. 3
Glazite, ‘ b¢]
<e Total cost approx. £1 1s. 0d. 33
0000500046000 D060 090600005000 ¢ ‘:
4 03000000000 0000 034002006 0090

Two flexible leads are brought from

. the mains and connected through the

back of the panel to the centre contacts
of the D.P.D.T. switch. Two small
strips of wood screwed to the back of
the panel (see photographs) keep the
wiring away from the -wall. Obtain
four small flat plates as used for
mounting cupboards to walls, ete.,
and screw to the edges of the two
strips of wood.

Our panel is now ready for con-
necting to the mains. Place an
electric bulb of the same voltage as
the mains in one of the lamp sockets
and join a 5-amp. fuse in each of the
“ cut-outs.” (H-amp. fuse wire is
obtainable from any electrician’s
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"CARBON LAMPS.

METAL LAMPS.

Mains 100~ 200- 100- | 200-
Voltage| 20°V- | 50-V- | 190-y. | 230-v. || 2 | 50V | 100y, | 230v.
25 amp.| — [T 8cp. | I6c.p. — | 15-w. | 25-w. | 50-w.

(28-w.) | (66-w.) : 3
-5 amp. — | 8ep. | 16cp. | 32 ¢cp. — | 25-w. | 50-w. (100-w.
(28-w.) | (56-w.) |(112-w.)
1-0amp.{ 6e.p.| 16c.p. | 32¢.p. | 60c.p. || 25-w. | 60-w. | 100-w. | 200-w.
(21-w.)| (66-w.) | (112-w.)|(224-w.) '

Note.—The -ﬁgures_ in brackets (i.e.—36 w.) indicate the equivalent wattage of the

lamp as against the candle-power given.

shop.) Now short the two accumu-
lator terminals with a piece of wire.
Connect the remaining ends of the
flexible lead to a switable adapter and
join to the mains.

If the switch is closed on the panel
the lamp should light, showing that

the panel is connected correctly to ,

the mains. Switch off the mains by
placing the D.P.D.T. switch in the
opposite direction, and remove the
shorting wire across the accumulator
terminals. Two pieces of copper wire
are then joined to the accumulator
terminals and the ends of these wires
placed about one inch apart in a glass
of salt water.

L R0 000000000 00000000600060¢
0v‘vvv% V0000000 ¢0090006¢40000 20000 :
4 WIRING CONNECTIONS. :
Two leads from mains to centre contacts 3§
of D.P.D.T. switch, £
Leit-hand bottom coniact of switch to 3
one side of F;. Remaining side of Fy to one <
side of ammeter and left-band top socket oo
on panel., . b4
Other side of ammeter to right-hand ee
accumulator terminal and bottom centre $3
socket. *o
Left-hand_accumulator terminal to one $3
side of Rs, R) and R. P
Remaining sides of R;, Rz and R; to one $9
ide of Fo. 8B
$$  Other side of Fy to top leit-hand contact $$
$$ of D.P.D.T. switeh. &

[ o4 [ 34
1L 3 32 00000606000000660000800000064
CPNCO000 0000000000000 000000000 90050000

*
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00000000 V04 0000
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If the switch is now placed in the
“on” position the lamp will light
and bubbles will be seen to come from
the ends of the wires in the glass. One,
however, will bubble more than the
other ; this is the negative main. The
terminal on the panel to which this
lead is connected should be clearly
marked negative. (A further test may
be made by sticking the two ends
into a freshly cut potato; the
positive main will then leave a
greenish stain.) The adapter and
socket making the mains’ eonnection
should be marked so that these will
always be connected in the same
way when connecting up the charging
board.

This board will enable a 2-volt or u

100-volt accumulator to be charged I

from a fraction of an ampere up to
thrce amperes. By inserting a swit-

able lamp or lamps in the socket
or sockets provided on the panel a
variety of charging rates is made
possible. The table above gives suit-
able lamps for charging accumulators
from two to twelve volts.

We will assume that a 2-volt 30-amp.-

e
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hour aceumulator is to be charged,
and our mains are 200 volts. = After
examining the makers’ instructions we
will probably find that a normal
charging rate of 2-5 amps. is given.
On looking at the table we find that
a 200 v., 60 c.p. carbon lamp gives a
charging rate of 1 amp. If, therefore,
we place two of these lamps in the
holders the charging rate is 2 amps.

Further Details

By shorting the accumulator ter-
minals and closing the switch on the
panel the ammeter will verify this.
The addition of a third lamp, 200 v.,
32 c.p. carbon, placed in the third
holder allows a further -5 amp to flow,
and our charging rate rises to 25
amps.

The accumulator should now be

connected to the terminals on the
(Continued on page 107.)

<A

The under-panel wiring is carried out with insulated wire as shown in this photograph.
The flex lead is connected to the switch, as will be seen in the wiring diagram.
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Rectification Problem
S. E. (Cheltenham).—*“ In view of
the fact that the majority of long-
distance receivers employ leaky-grid-
condenser rectifiers, I am interested
in a statement made by a well-known

writer, ‘. . . that in the case of a
leaky-grid detector, we have to be
very careful that we do not materially
lower the amplification and spoil the
selectivity.’

“Js it true to assume, then, that an
anode-rectifier may give greater sen-
sitivity than that obtained from the
use of the more popular grid-leak-and-
condenser method 2  Since I have
always understood that the latter was
superior for long-distance reception 2’

The answer to this depends almost
entirely upon the design of the H.F.
circuits. If no reaction is employed
and the tuned circuit preceding the
detector valve is designed to have
very low damping, as might be the
case if highly efficient Litz-wire coils
were used, then it is quite possible
that the effect of a grid-leak con-
denser rectifier would decrease both
amplification and selectivity. The
HF. magnification and selectivity
are, of course, a function of the circuit
damping, and from this point of view it
naturally pays to keep this factor low.

Damping

Although a leaky-grid-condenser
rectifier normally tends to give greater
sensitiveness, its effect on a tuned
circuit, assuming the grid leak to be
taken to positive filament, might be
such as to increase the circuit damping
very considerably, thereby lowering

the overall amplification to several

degrees below that obtained from a
similar circuit followed by an anode
rectifier, 4
This low damping, has its disad-
vantages, since quality may suffer.
The use of, say, three very low-
resistance tuned circuits, as would be
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the case with a long-distance receiver,
frequently has a detrimental result,
upon the reproduction of the higher
musical frequencies, and the signals
may become woolly and muffled,
especially if the low-frequency stages
exhibit the same tendencies. This
tends to offset the advantages of an
anode rectifier from the quality point
of view.

For this reason, set designers often
prefer to use H.F. circuits of moder-
ately low-resistance in conjunction
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THE TECHNICAL QUERIES
DEPARTMENT.

Are you in trouble with your set P
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Have you any knotty little radio Problems
requiring solution ?
The MODERN WIRELESS Technical Queries
Department has been thoroughly reorgan
ised and is now In a position to give an un-
rivalled service. The aim of the department
is to furnish really helpful advice in connec-
tion with any radlo problem, theoretical or

ractical.

ull details, Including the revised and, In
cases, considerably reduced scale of charges
can be obtalned direct from the Technical
Querles Department, MODERN WIRELESS,
Iﬁ‘}lc(g}eaway House, Farringdon Street, London,

A postcard 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 what-
evef. Every reader of MODERN WIRELESS
should have these details by him. An appli-
cation 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 re-
quire to have before us in order completely
to solve your problems. d

ST

RIBU IR B TR TG T H TR IR TR THIHTHI HTB ITHOTRTHITT ]

with a grid-leak rectifier and reaction,
the reaction compensating for the
increase in damping due to the method
of rectification employed. In this
way good quality can be maintained
from the nearer . stations, whilst’
reaction can be used to boost up
the more distant ones, and to improve’
the tuning.

You will understand that the design
of long-distance sets with a limited
number of valves is more or less a
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matter of compromise, and it is not
yet possible to produce a receiver
with two or three tuned circuits to give
perfect quality and really high ampli-
fication. coupled with maximum selec-
tivity. Such a set would be far too
expensive for the average listener to
build. The design of a receiver purely
for the local station is, of course, a
very different matter. The * Super
Screen ” Four is a good example
of a set designed to give good
quality and reasonable long-distance
results.

C.F.C.s Circuit

J. R. (Glasgow).—Asks whether in
the circuit shown on page 4562 of the
November issue the loud speaker
ghould not have been connected
across the secondary winding of the
output transformer.

Yes, the loud speaker should be
joined across -the output terminals
of the transformer in the -anode
circuit of the last valve. The two
terminals marked L.S. were to enable
a milliammeter to be placed in series
with the last valve for the purpose of
checking quality, and the condenser
shown across these terminals is merely
a by-pass capacity across the milliam-
meter. The letters L.S. should there-
fore read M/A.

Adding H.F. to Super-Het.

L. A. (Norwich).—-“I wish to
increase the sensitivity and selectivity
of my super-heterodyne receiver. Is
it possible to add an H.F. stage in
front of the first detector ? ”

You could add a screened H.F.
stage fairly easily. By employing
one of the new-type cube screens you
would be able to place a standard
split-primary transformer together
with the H.F. valve and neutralising
condenser inside the metal box. It
would be a good plan to erect a static
screen between the H.F. and frame
tuning condenser, but if you cared
to experiment a little you could
“gang” these two condensers to-
gether, thus retaining only two
tuning controls. A screened H.F.
stage is essential, otherwise it would
be impossible to stabilise the receiver.
Every adjustment of the frame would -
tend to upset the neutralising if an
unshielded H.F. transformer was
used.

The increase in sensitivity re-
sulting from the use of an H.F.
valve - working at the fundamental
frequency is very marked and it has
the advanfage that it assists in the
elimination of ‘‘second channel”
interference.
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An article explaining how the different effects and studios are faded-in and out, so that the broadcast

“pictures " are. pleasingly presented in one continuous programme.,

(' OMPARISONS are decidedly not
odious. It i3 essential that one
should compare one thing with
another thing of the same kind be-
fore it 18 pussivie w form a true
judgment of the mierits of either.
" There miay be some people who prefer
the * familiar ” methods of American
announcers to the more formal
speeches of British announcers. (Per-
sonally; 1'd soon get tired of “ Howdy,
folks ! You're sure goin’ to like this
little toon, played by —— *’.) Going
a stage farther, it is possible to com-
pare the straight ** concert’ broad-
casting programmes of one country
with another and form an opinion.
But when we get to plays and what
might be termed ‘* presentation *’
programmes, there can be no com-
parison. Largely owing to a technical
development the British stations
have the field to themselves in this
department.

. Early Methods
In the carly days of broadcasting
it was customary for the announcer

to make the microphone ““live ” by |}

closing a switch on the mierophone
stand. This made a terrific ** clunk
—rather like the sound of a gas-

cooker oven being closed—and it |

was quickly realised that this was
not very *‘artistic.” The. control
potentiometers on the amplifiers were

altered so that they would give a3

complete ““fade out” when turned

By BAYNHAM HONRI

fully anti-clockwise. A natural de-
velopment of this was the * dis-
solve,” the broadcasting equivalent of
the *lap-dissolve ” of the cinema
film. '

As one studio was faded out,

another (or an outside broadcast)

would be faded in, the outputs of the
controlling amplifiers being in parallel
during the actual dissolve. Later, a
“semi-automatic device was developed
(see Fig. 1), in which one knob con-
trolled the simultaneous fading in
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This arge studio in Broad Street, Birmingham, has an .Yea of 2,000 square ft.

and fading out of two studios on one
amplifier. This enabled the whole
operation of dissolving or super-
imposing to be done by one control
engineer instead of three, as had
previously been necessary. Special
“ shows ” involving the use of three
or more studios were (and are) taken
through a special control board.

This may seem to have little to do
with “ presentation ” programmes or
plays. Cinema-goers have gradually
become accustomed to the technique
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of the film—the “ close-up,” “long
shots,” “ superimposed - titles,”
“ double exposures,” etc., though
they may not recognise the technical
names. The excellence of the average
modern film is largely dependent on
this technique, because writers of film
stories and scenarios have come to
realise its dramatic possibilities.

The Personal Touch

The same thing has been happening
in broadcasting—in this country, at
any rate. The broadcast play lacks
the personal touch, the scenery, and
other accessories of the theatre, and
it has to make up. for this by the
intelligent use of broadcasting tech-
njque for the creation of suitable

“ atmosphere.”

The stage play usually consists of

three or four acts, each act (or scene)
being a separate “slice” of the
story, without any breaks or interrup-
tion to denote the passing of time.
The cinema play requires entirely
different methods. The number of
gcenes is no longer limited to three
or four, by technical tricks it is
possible to concentrate attention on
situations, persons or objects, and
the passing of time is conveyed by
“fade-outs.” The film must be de-
pendent more on action than words ;
indeed, lack of sub-titles is considered
to be a virtue. Suitable accompany-
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results could be obtained by artificial
methods. It was exceedingly difficult
to get the correct balance of voices
and effects, especially as certain of
the “ noise machines ” had no * soft
pedals.” And so it came about that
the Effects Dept. at 2L O set up
in a studio of their own so that their
efforts could be “superimposed ”’ on the
transmission from any other studio.

Artificial Echo
For some time, experiments had
been going on for the production of
controllable artificial echo. It was
desirable that there should be a certain

ing music adds enormously to the amount of echo on orchestral items.
“ atmosphere.” The mere taking down of the studio
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The first broadcast plays consisted
of “ straight ” dramatic sketches and
plays spoken into the microphone,
agsisted, in some cases, by suitable
“effects.” The eflects” were in the
same studio as the speakers, and had
to be very carefully rehearsed and
carried out in order not to be ludicrous.
In practice it was a case of “ when
they were good, they were very, very
good, but when they were bad they
were horrid.” It was discovered that
real sea waves sounded very ‘‘ imita-
tion ” on certain loud speakers and
headphones, while quite convincing

practically unintelligible.

draperies did not produce the right
kind of echo; the music became
“ mushy ” and unnatural, and speech
or singing .in undraped studios was
Readers
will probably be aware of the method
now in use for producing “ artificial ”
(and controllable) echo, of which
Fig. 3 is a diagram.

There are two microphones in each
studio; one, the * direct” micro-
phone, going in the usual way through
microphone amplifiérs to the Control
Room. The second microphone is
connected with amplifiers and a loud
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speaker in the Echo Room. A third
microphone in the Echo Room (which
is really an undraped studio), feeds
on to a microphone amplifier and up
to a point in the Control Room. The
“direct ” and “ echo ” impulses of a
studio are combined on the *“ mixer,”
which is adjusted to give the correct
amount of echo to the transmission.

For announcements, for instance,
echo is entirely cut out; but just
before a musical item commences,
three or four * stops” .of echo are
introduced. ' The chief difficulty of
the system is the introducing of just
the right amount of echo. Room
echo is by no means constant for all
audio-frequencies, both with natural
or artificial echo, and it usually
favours the band of frequencies
between 1,000 and 2,000 cycles.

This, unfortunately, is the frequency
band which is most emphasised by the
poorer loud speakers and L.F. trans-
formers and nearly all headphones.
The amount of echo, natural or
artificial, which is just right for the
best sets and loud speakers is too
heavy for the poorer ones. That is
one of the reasons that the first broad-
casting studios were so much padded
and draped.

Without any echo, piano trans-
mission (particularly at the bass end)
is very “ peaky,” and blasts the trans-
mitting apparatus and receivers if not
well controlled. And even if “ dead ”’
piano transmission does not blast the

. transmitter it will almost certainly

blast those receivers not capable of
dealing with heavy bass amplitudes
through having insufficient H.T. or
through other causes. The position is,
in fact, rather complicated.

The Control Panel

However, controllable “ artificial

echo is now an actual fact, and is of
great use to the radio dramatist. He
can take advantage of the facility of
*“ variable acoustics.” The mere turn-
ing of a-knob apparently takes the
actors (who are in a dead 5 studjo)
from the “open air” to a “small room,’
a “Court of Justice,” “swimming
bath,” or a “ cathedral Y—and all
done by the introduction of varying
amounts of artificial echo.

Let us consider now what effects
it is possible to obtain with the latest
“ Dramatic Control Board,” installed
at the B.B.C. (Fig. 2). On this board
are eleven knobs, the middle knob
of which will fade the left group of
five over to the right group. The
producer can adjust the exact relative
strengths of speech, echo (on the
speech) and effects on, say, the first
three knobs of the left-hand group.
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At the end of the act of a play, he
will probably desire to “ dissolve ”
over to music from an orchestra in.
yet another studio, with the correct
amount of echo on that orchestra.

The first two knobs of the right-hand
group will be connected through to
the studio and its echo rooms, the
precise amount of echo having been
determined at the rehearsal.
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The centre knob is turned {rom
left to right, thus dissolving the
speech (with echo-and effects) over to
orchestra (with echo). During the
rehearsal the producer is able to
speak to the artists or orchestra via
a microphone on his desk and loud
speakers in the studios concerned.
During transmission his directions are
received in the studios on a pair of
headphones—it would not do for his
promptings to be heard on the ether!
A high-quality loud speaker is used
for “ checking ”’ rehearsals and trans- Jj
mission.

Wonderful Effects

The operation of an eleven-knob
control board is by no means easy. |}
The adjustment of the right amount of
“noises” on to speech is _very
critical, and certain of the ¢ noises ”
(" gunfire,” ““ bombs,” ete.) have to ||
be made loudly and controlled ppp
to obtain the right effect. Some
wonderful results have been obtained,
however, and there is no doubt that
in the near future the critical public
will appreciate the efforts of a good
*“ balancer ” as they probably do a
good piece of photography in a film
play. Yes; I think we have pro-
gressed since that historic broadcast
of “Cyrano de Bergerac” from
Writtle !

Five years of steady research, in-
vestigation and development have
left their marks upon our broadcast
service—who knows what the next jis
five yvears will bting forth ?

particles of negative electricity), there
is a voltage drop between the filament

“legs which has a certain influence on

the life of the valve. Referring to
the simple diagram of Fig. 1, the valve
filament is showi connected directly
across the L.T. battery terminals,
and assuming that the resistance of
the battery connecting leads and the
wires to the filament legs is very small
(a fact in actual vractice), then
between A and B we have the full
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battery voltage. Taking A as our
datum point, then, with a 6-volt
L.T. battery, B is six volts positive
with reference to A. It is well known
that the application of a positive
voltage to the plate completes the
circuit and the electrons flow from
the filament to the plate, thence
through the H.T. battery and any
associated apparatus, back to A.

There 13 thus flowing into the fila-
ment at A more current than is
flowing out at B, and, furthermore,
the attracting voltage between C and
A is, in our case, six volts more than
that between C and B. Under normal
working conditions, therefore, the
filament end connected to L.T. minus
is slightly more overworked than the
end connected to L.T. plus:

To counteract the effect, it is some-
times not a bad plan to reverse the
filament connections periodically, and
thus tend to even out the work under-
taken at each filament end.

Fig/

e 0 NGt et

A sound-proof contro! box and microphone in one of the London studios.
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French Sets

-7 the recent Radio Exhibition in
Paris, amongst many interest-
ing things which were exhibited
were various so-called * frequency-
changing " sets which are becoming
increasingly popular in France. The
two main principles are the super-
heterodyne and the double-grid sys-
tem, the latter having been notably
apphed in the Ducretet Radiomodu-
lators and various other types of
receiver. Four-electrode valves or,
as they are more commonly called on
the Continent, four-grid valves, are

being more and more widely used.

A new kind of frequency-changing
set was shown by M. Lucien Levy,
the well-known French inventor. This
employs a. special valve which is
claimed to give results equal to those
of the four-electrode type.

Four Electrodes

In this new valve there is no cylin-
drical element, the four electrodes
being flat, and the plate being dupli-
cated instead - of the grid. The
second or auxiliary plate is placed
behind the filament, so that instead of
the usual four-electrode arrangement
of plate, grid, auxiliary grid a,nd fila-
ment, we have plate, grid, filament
and auxﬂmry plate.

Considerable interest has been
aroused in this new valve, in view of
its claims to do what has previously
been so extensively accomplished
by means of the conventional four-
electrode valve.

Mystery Valves

Another interesting feature, which
has been described in the French
Journal “ I’Antenne,” is a four-valve
set in which the valves are concealed
in a block of moulded insulating ma-
terial. This was described as a valve-
less set, and enormous claims were
made for it, in addition to which it
was for some time surrounded in
mystery.

French H.T. System

At a recent meeting of the Academie
des Sciences, a discussion took place
upon a new kind of gas-discharge
valve which has been invented by
Monsieur Rislio. It was shown to

be possible to obtain equilibrium of
the gas pressure of these valves by
means of a discharge of vapour on
the passage of the electric current.

This system of automatic regula-
tion should make it possible to supply
the H.T. to a set by means of a fila-
mentless supply valve, the gas pressure
in the latter being, of course, main-
tained constant. Apart from certain
other important advantages, the fact
that the supply valve has no filament
gives it a much longer life and renders
1t more robust and fool-proof.

Radio In Asia
Now that radio has attained to
such a prominent and permanent
position in the civilised hfe of the
Western countries, its benefits and
advantages are being realised in the
East. It is not more than a year or

German radio-set designers are concen-

trating on simplicity of control in the

same way as the experts of other countries.

Above is shown a Lorenz valve set” for
local station reception.

50 ago that there was scarcely a broad-
cast station on the mainland of Asia,
but now almost every few days brings
the announcement of some installa-
tion, often of considerable power.
Until a very short time ago even

- radio reception was taboo in China,

where, however, there are now several
broadcasters. Transmitters of high-
power have been installed in India,
and the Soviets are entering upon a

most ambitious programme not only -

in European Russia but also in the
vast area of Northern and Central
Asia.

The Mohammedan countries, pro-
verbially lethargic, are moving in the
matter of radio, and Turkey has taken
the lead in the development of Govern-
ment broadcasting, whilst other sur-
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rounding countries are actively con-
sidering or dealing with the radio
question.

German Novelty

A curious radio novelty from Ger-
many is a postcard receiving set
which has just Jately made its appear-
ance. This unusual receiver resembles
an average illustrated postcard of the
size of about 5 in. by 3 in. It is, of
course, rather thicker and heavier
than the ordinary postcard. One side
of the card is decorated with a picture,
and on the front a line divides the
card into two sections.

Space is left for the stamp and
address, whilst on the left side of
the line are the tuning controls and
four points for electrical contact. The
postcard receiving set incorporates
a crystal receiver circuit. The tuning
inductance of the set is a spider-web
coil, the detector is of the adjustable
galena type, and the tuning control is
a slider which makes contact with
the various turns of wire on the coil.
The coil is 2} in. in diameter and
wound with No. 28 enamelled wire.

‘““American Antenna”

An interesting new aerial which
has just appeared on the United
States market is known: as the
‘“ American All-Direction Antenna,”
and consists of a ring, 14 in.
in diameter and about 4 in. deep,
like a horizontal slice from a vertical
tube, this being mounted by means
of a four-legged spider support upon
a small cylindrical tube designed to
fit upon the top of a mast. It is
made of pure copper and is claimed
to receive equally from all directions.
A typical Ameri¢an announcement of
the new device urges you to ‘ take
down that old aerial, don’t wait until
it blows down,” and then presumably

~ to erect the all-direction antenna

in its place !

An Electric ‘“ Organ”

Everyone knows the effects of hand-
capacity—how a set will squeal some-
times on the approach of the hand
to the coils or condensers, and how
the squeal changes in pitch with the
movement of the hand.

This effect, usually regarded as an
abomination, has been turned to
useful effect in a new instrument
designed by Professor Leo Therernin,
of the Physico-Technical Institute of
Leningrad, who recently gave a
demonstration before a group of
musicians, scientists, and others in
Berlin.

So far, only a single instrument has
been demonstrated, but the inventor

(Continued on page 110.)
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A really practical and helpful article that may save you from having to buy a new

EARLY every radio amateur of
any standing has a junk heap,
and it is fairly safe to assume

that seventy per cent of these will

ACCUM(/LA 7O0R /‘76‘/.
2759
house an accumulator that has
“ konked ’ out. Often a little care

and manipulative ability will place
these worn-out batteries in a different
sphere, and possibly the amateur
may obtain as much as from six
months to a year’s further service.

Necessary Precautions

Bearing in mind that often only a
small repair may be needed, the
writer sat down and penned this
article with a view to assisting the
amateur in overhauling his battery.
While it is quite possible for an
interested operator to make a satis-
factory job, it must be pointed out
that in the overhaul and repair of
accumulators the pitfalls that are
likely to be met with are many.
Another point to be emphasised is
the question of clothing. Sulphuric
acid creates an uncanny feeling on
the skin, and the beginner is tempted
to wipe his hands upon his clothing in
order to allay the irritation. Clothing
and acid never did agree together,
and the clothing loses badly. Be
prepared and don the oldest cloth-

Low-Tension Battery.
By C. W. PEARSON.

ing possible. Always keep a vessel
near, so that the hands may be
dipped into a medium-strength soda
solution. This neutralises the acid
and allays the irritation. The soda
solution will also be useful in quench-
ing any acid that is spilt upon the
clothes, and by its free application
preventing large holes appearing after
a lapse of a day or two.

Remember that the main consti-
tuent of the battery is lead and its
compounds. In all forms this is a
potent poison, so that a few pre-
cautions are necessary. These are
tabulated under :

Do not smoke while at work on the
battery, as lead can be easily intro-
duced into the system through the
cigarette or pipe. Also keep the
hands away from the mouth, paying
due regard to finger-nails.

Cut the finger-nails as short as
possible before starting on the task.
Be very careful to scrupulously clean
the hands before eating anything.

Cover the clothing with some form
of apron or overall, and try not to
enter the dwelling part of the house
in the clothes used during the task.

A cap will prevent dusty lead from
getting into the hair.

An old pair of gloves will ade-

~ quately protect the hands.

An old pair of goggles or glasses
keeps acid away from the eyes.

Be careful not to spill acid upon
the boots. Sulphuric acid quickly
rots hoots.

Regarding the eyes—if you should
spill or splash any acid so that the
spray gets into your eyes, immediately
bathe the affected member in warm
water, preferably by means of an eye-
bath, in order that the lids may be
opened and closed, thereby swilling
the acid out. Olive oil should then
be dropped into the eye by means of a
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match-stick, but if no oil is at hand,
use clean thin lubricating oil, raw
linseed oil, or vaselie.. If all these
“don’ts” have not deterred the
reader, he is ready to commence.

Preliminary Examination

First, an examination of the bat-
tery, if carefully carried out, will
often show the cause of the trouble,
but if nothing can be seen by looking
into the inside of the cells, it does not
necessarily follow that the battery is
0.K., as there are a large number of
invisible faults possible. If the bat-
tery is. the multi-cell variety, i.e.
4 volts or 6 volts, a close examination
should be made of the top con-
necting straps, making certain that
the joint is firm to the centre post.
A weak joint is often the cause of no
current flowing. If such is the case,
the remedy is obvious, i.e. remove
the strap by cutting away with a hack-
saw, being careful not to damage the
post which is fastened on to the plate

Cut through the celluloid wit a sharp
penknife, as showa.
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strap. If the strap is broken beyond
repair, a new one may be cast in a
plaster-of-Paris mould, or failing
that, a sheet metal one can be easily
sut from an old piece of lead water
pipe. Gas piping is useless, as it is
not pure lead. If a piece of old lead
water pipe is vertically sawn through
with the hack-saw, it will be found
on flattening the two, pieces out that
useful flats of lead are obtained. (The
method of fastening these straps is
treated later.)

-Should the outward examination
show no reason of breakdown, it will
be necessary to open the cell and
remove-the plates.

Cutting the Straps

In these days valve users select
sither 2-, 4-, or 6-volt batteries. Some-
times they, are.built up out -of the
popular 2-volt glass cells now being
sold, and then, again, for the sake of
neatness, may be of the multiple cell
type, joined together in the con-
struction of the container. Which-
ever type is used, the fact remains that
they must be disconnected down to
the individual cell stage before the
groups of plates may be withdrawn.
It is fatal to the battery to try and
withdraw the plates altogether, as the
lead is usually crystalline, and the
pressure necessary will cause damage
to the plates. Again, the groups will
not pull evenly when they are drawn
together.

The cutting of the straps calls for
some care. It should be remembered
that, however carefully they are cut,
it will be alimost impossible to make
a good job of joining them when re-
assembling. There is one method
that is slightly less doubtful than
other ways, and this will be dealt
with under assembling; but if the

straps are cut anywhere else but the

centre between the partition wall,
it will not be_ practical to resort to
this method. If the reader has no
facilities to make new straps, and the
old ones are required to do service
again, cut the strap as shown in Fig.
1. When the battery is four volts
or two cells, only one strap is present,
and in the six-volt or three-cell type
there are two.

Further Dismantling

Assuming that the reader has cut
his straps, the next step is to open
the tops of the cells. Once again,
great care is necessary, as the lids
of the accumulator are firmly attached
_ to the walls, The cement used is of
such a nature that the lid becomes
one with the wall, not as in the case
of glue and wood, but for all appear-

ance a right-angle bend of sheet
celluloid. Thin narrow strips of
celluloid are cemented inside the
container on the underside of the
lid, to form a rest, and similar strips
are placed over the lid and again
cemented to the wall. i

In the cheaper class of batteries,
this latter refinement is usually left
out, but we will treat it as though
it were present. A sharp knife
will be found to be the most useful

tool to remove the strips. First cut -

the strip with as little damage to the
wall of the cell as possible so that the
thin edge of the knife blade may be
inserted and used to prise the strips
away. Once a start has been ob-
tained the remainder will be simple.
The photograph, Fig. 2, shows the
procedure quite plainly.

i

- Fig. 3. If it is necessary to hold the con-
. tainer in a vice care must be taken that

the celluloid does mot - colldpse.

. After the strips are all away from

_the top, the next step is to remove

the lids: Carefully insert the knife
blade, taking care  that the -rest-
strips beneath the lid are not damaged,

..and ‘again prise the edge of the lid

from the wall of its container. After
all four sides have been gently forced
away the lid will be free and loose,
ready to be lifted out with the plates
as a complete unit. Before remov-
ing from the cell, it would be as well
to make some mark on the fid and
cell wall, in order that the lid will
assume the same position on assembly,

To remove the plates, the reader
will have to devise some method of
holding the container so that the
group can be pulled away. Some
force is often required for this, and
if the aid of a pair of strong hands
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can be obtained, so much the better.

Failing this, the container must be
held in a vice, exercising due ecare
so that the celluloid does not collapse.
Little and often is better than a
broken cell, so apply the pressure at
the extreme bottom of the cell away
from the plates, a little at a time,
endeavouring at each extra pressure
to pull the plates away. Obviously
the pressure does not influence the
removal of the plate, it merely serv-
ing to hold the container firmly.
When the plates come away, the
complete assembly should be placed
in a pail of water. The method of
holding the cell is shown in Fig. 3.

Storing the Plates

When the plates have been re-
moved from the cell, they should be
placed in a vessel and covered with
water. The reason for this lies in
the fact that the spongy lead in the
negative plate is very active and
attracts the oxygen from the air.
The conversion of the finely divided
lead into lead oxide is attendant by
great heat, and ultimately results in
o hard, almost solid, mass. The heat
of combination also causes the sul-
phuric acid in the paste to attack the
spongy lead, thereby completely
changing the physical and chemical
characteristics of the plate. An in-
.explicable phenomenon in connection
with plates is that the positives
buckle when exposed to light, the
side facing the source of light becom-
ing concave. To be on the safe side,
therefore, keep the group covered in
water and in a'dark cupboard.

Group Separation

Should examination of the plates
indicate that complete separation of
each group is necessary, i.e. the posi-
tive group from the negative, it will
be necessary to treat the post in such
a way that the lid will slide over the
top. The bridges must be cut as close
to the posts as possible, without
damaging the latter, as it must be
pointed out that to fit a new post,
lead burning must be resorted to,
and the amateur will experience great
difficulty, with remote chances of
success, at this highly skilled opera-
tion. I have seen various attempts
at amateur lead burning, and nearly
always the damage has been in-
creaged instead of -reduced  After
cutting the connecting bars, small
projections of lead will probably re-
main on the posts which will prevent
the passage of the lid, and to remove
these a boot repairer’s rasp will be
It a fine file is used,
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clogging will quickly retard the cut-
ting progress. Clean the posts so
that they are as perfectly cylindrical
as possible. ‘A hollow rubber cork
forms the bush in the lid through
which the post passes, and on the top
of the rubber bush a disc of coloured
celluloid is fastened. This disc is
merely a finish, added to the cell for
appearance sake, and coloured either
red or black as an indication of
polarity. Using the blade of the knife
again, it will prise away quite easily.
Before the lid can be removed, it is
recessary to turn the rubber bush by
means of the fingers, thereby soften-
ing the rubber and preventing damage.
The rubber is inclmed to get hard
and perish in the presence of the acid,
and also through the variations in
temperature that are present in eharg-
ing. When the bush is loose on the
jrost and lid, the post should be wetted
with water and gently pulled through
the bush, the water serving as a lubri-
cant.

Cleaning the Container

We now have the batch of plates
«nd separators held together as a unit.
By gently sliding the plates apart
the separators will fall away. The
appearance of the accumulator should
now be something like Fig. 4, but will
differ according to the number of
cells that the battery contains. The
components should be carefully
washed, exercising due care that no
damage takes place through un-
necessary force. All sediment at the
bottom of the container must ke re-
moved. Sometimes this assumes a
concrete-like structure that agitation
and swilling with water will not affect,
and in this case use a piece of wood,
gently scraping the top and gradually
working down to the lower parts,
keeping the deposit covered in water
the whole time. No force must be
used, or it will be found that a leaky
container will result.

The Separators
There are two varieties of separa-

tors in use in cells which do not use’

the ribs of a glass container as separ-
ators. These are either corrugated
ebonite or celluloid, or almost pure
cellulose which looks like wood. To
eifectively cleanse these the writer
uses an old tooth-brush and water,
removing any hard deposit by means
of a piece of wood. Here, again, exer-
cise due care so that the separators
do not get broken. The softer de-
posit will come away quite readily by
flowing water from a tap or agitating
the separator in a pail. The wooden
or cellulose separator is very much

more delicate than the celluloid
variety, so that greater delicacy of
handling is necessary.

After cleansing, the separators
should be placed in an upright posi-
tion to drain and dry. If examination
shows any signs of cracking or frac-
ture, it is better to scrap the separa-
tor and replace it with a new one.
It is not generally understood that
the condition of the separator greatly
influences the internal resistance of
a battery, and as this affects the
general functioning of the output,

‘the importance of perfect separation

cannot be stressed too greatly. (All
forms of accumulator separators are
manufactured by Messrs. Fredk. J.
Gordon, Ltd., 92, Charlotte Street,
London, W., so the amateur will
experience no difficulty in obtaining
supplies.) It is necessary to mention
that the same form of separator
originally used must be replaced, as
the manufacturers of the battery
have spaced the plates to allow for a
definite type. In seeking replace-
ments it would probably be as well
to forward one of the worn separators
as a sample.

The container must be tested for
leaking seams, etc., and in the case
of the multiple-cell battery this is
very important. To merely place
water in the cell and watch for exuda-
tions of moisture is almost futile.
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The wall of the cell in all cases is
made from an insulating material,
either glass, celluloid, or ebonite.
Consequently, if perfectly tight, it
will effectively prevent any passage
of current. - By filling the cells with
a conductor of current, i.e. water
and acid, and connecting some form
of current to each of the cells in turn,

- using the separation wall of each cell

to keep each conductor of the ingoing
current apart, minute leakages quickly
indicate their presence.

Tracing Leaks

A minute crack or leak, that would
barely show a hair-like exudation of
moisture, forms an effective passage
for a relatively heavy current. The
lighting mains are the best means of
testing current, but failing this either a

12-volt or 6-volt battery will suffice.

Clearly, an hour or so should elapse
after filling the cells with water
before the test is made, thus permit-
ting the filling up of the leaking aper-
ture with water. Some form of in-
dicator is required to point out the
passing of the current, and reference
to Fig. 5 will indicate the assembly,
and also the fact that a lamp is used
to prove the passage of current. This
test is very reliable, and it may be
added is a trade method of detecting
leaky containers.

Fig. 4. The separate parts of a typical accumulator are shown in this photograph. There
are, of course, slight differences with different makes.

The effects of leakage may be so far

reaching as to cause an easy path for

the passage of current between cells,

and 1t is against this that a special

method of examination is adopted.
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Should the celluloid cell be founci
to be leaking, it must be repaired
before reassembling. In the event
of the inter-cell leakage being small,
it is possible that some difficulty
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may be found in finding the leak. One
of the best methods is to gradnally
lower the level of the water in the
affected cell by about a quarter of an
inch at a time, when a point will be
reached when the light goes out.
Naturally, it is necessary to dry the
wall above the liquid each time that
an extraction is made, otherwise it
is possible for the -current to travel
through a column of adherent
moisture. By carrying out this test
carefully, a point will be found where
the leakage is present, thus reducing
the area to a band of a quarter of an
inch, or such dimension-as the level
of the liqguid in the cell has been
reduced each time.

If the exact location of the leak

cannot now be _found, the best

method is to stick a small piece of
celluloid sheet completely round
the area in doubt, ‘using angle
celluloid for the corners. The
cement and celluloid sheet can be
obtained from any dealer in motor-
car accessories, and if not in stock
they will quickly get it. A word of
caution is necessary in using celluloid
cement. The surface to which it is
applied must be perfectly dry and
scrupulously clean. It should ‘be
scraped with a knife so as to present
a roughened surface.

Renovating the Cases

On the bottom of the container
will be found some form of rest upon
which the plates stand. For some
unaccountable reason these very often
work loose, so that they should be
closely examined, therehy making
sure that they are fast. If this is
neglected, there is a great possibility
that a broken plate will result, as the
weight of the group is then upon the
straps.  Should the examination
show any defect, the rest must be
sccured by the application of cement.

Celluloid containers get opaque as
they age. If it is desired, they may
be cleared by the use of either white
vinegar or dilute acetic acid, it being
necessary to merely wash the celluloid
with a piece of rag. Old celluloid can
never be given the glass-like clanty
of the new product, owing to the
surface having become covered with
minute pits, these being responsible
for the matt-like surface, and effec-
tively retarding the passage of light
necessary for transparent materials.
The pits are produced by the action
of the sulphuric acid upon the camphor
used in the manufacture of the cellu-
loid. Incidentally, this is responsible
for the annoying frothing apparent
during accumulator charging.

In the event of the accumulator
being of the ebonite variety, a leaky
case will necessitate a replacement.
It is possible to repair the leaky case
hy vulcanisation, but the process is
one which is not within the possibilities
of the amateur. The cost of the repair
compared with the cost of the replace-
ment indicates that the latter method
is the better of the two.

A leaky glass container is almost out
of the question, so that it would be
unnecessary to give it any mention.

Treatment of the Plates

An examination of the plate
assembly will show any apparent
faults, the most likely to be en-
countered being : Sulphation, distort-
ing of plate, loss of paste, fractures,
bulging of the active material in the
plate, and granulation of the nega-
tives. Each will be treated in turn.
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Sulphation. Many people speak
of a sulphated battery as though the
lead sulphate is something which has
crept into the cell from an iexplicable
source, in much the same manner as
the cuckoo’s eggs get into another
bird’s nest. Sulphate is formed and
is necessary in the working of every
battery, and it is only when in excess
that its presence is an evil. When a
correctly charged cell is used, lead
sulphate is formed as a product of
discharge, and on recharging resolves
itself into its components. Theoreti-
cally, therefore, the reader will reason
that conditionally that the cell is only
charged and discharged to a perfection
point, no sulphate should form. This

is only correct to a certain degree,

but owing to other conditions present
the sulphate is always growing. The
treatment that the battery receives
considerably assists or retards the
progress of formation. Thus the
battery whose discharge is habitually
carried in excess, will always present
a greater amount of sulphate than.
the charging process can deal with,
30
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and the greater neglect on discharge
that the battery receives the greater
is the rate of excessive deposition,
with the possibility of an.early break-
down always present.

Removing Sulphate

The best method of sulphate re-
moval is that known as a correction
charge. It may be pointed out that
the sulphate formed during the
legitimate functioning of the cell is
of a different structure to that of
long standing. As time goes on, the
aged sulphate assumes a hard erystal-
line structure, which is highly resistant
to all known methods of removal,
and, moreover, is'a good insulator:
By passing a low current into the
battery sulphate can be gradually
eliminated, but at all times it is a
long and tedious process. The rate
for the entering current is determined
by dividing the actual (this is im-
portant) capacity of the battery in
ampere hours by thirty. Assuming
that the battery is one of fifty actual
ampere hours, the correction charge
rate should be fifty divided by thirty,
which is-1-66 amps. Obviously, tie
charging method of sulphate removal
can only take place in a completely
assembled battery, ie. positive and
negative plates in position with
separation.

From time to time writers in the
technical Press advise a scraping of
the plates to remove sulphate. In
the writer’s opinion this is a useless
remedy, as, apart from the unneces-
sary removal of active material from
the grid, the structure of the plate
still remains dense, whereas by the
slow correction charge - the original
porosity of the plate is restored, and
no undue shedding of pasteis apparent.

A Second Method

Another very good method of
sulphate elimination is to steep the
plates in an aqueous solution of
chloride of lime. To prepare the
solution, take from four to six ounces
of good chloride of lime and agitate
it in a quart of cold water. Allow the
milky solution to settle, and decant
or pour off the clear portion, covering
the plates with this. After about
twenty-four hours have elapsed, there
will be a marked diminution of the
sulphate, but a rule to adopt is to
give the pickling process forty per
cent over the time to remove all
visible traces. During the steeping.
the colour of the plates change to an
alarming degree, but this is quite
harmless, as on charge they resume
their normal colour. When satisfied
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that the process has been carried to
completion, wash the plates carefully
in clear cold water. The writer has
resorted to this method frequently
with great success.
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Distorted Plates and Bulging of
Active Material

When the plates are removed from
the cell, and show signs of twisting
or deviation from the perpen-
dicular, they must be carefully
pressed back into their true position.
Before separatin® the complete group,
and while the separators remain in
position, the distance between positive
plates should be accurately measured.
Pieces of hard wood arc then made
so that the dimensions are slightly
in cxcess of the plate excluding the
lugs attached to the bridge. The
packing pieces required will be of a
sufficient number to allow for one
on the two outsides of the group,
and one for each space in between
the plates. Thus, in a four-plate
group, five packing pieces would be
wanted, as therc are threc spaces in
between the plates, and one piece on
each outside surface of the plates.
The whole assembly is now firmly
clamped in the jaws of a vice and
left for about two hours, thereby
pressing the paste back into the plate,
and at the same time correcting
distortion. Fig. 6 shows clearly the
operation.

Loss of Pase

If the plates have been treated
badly, or, on the other hand, have
lived the allotted span, the paste
will fall out to the bottom of the cell,
forming a “ mad.” The amateur can
do little to remedy- such a defect,
the best way out being to forward
the group to the makers and ask
for a replacement. Tt is nearly always
the positive group that falls to pieces,
owing to the delicate nature of the
paste. This is lead peroxide, and
unless a certain amount of sulphate
is present, it is always in a soft state.
The presence of a little sulphate in
the positive plate is advantageous,

serving - to prevent oxidation.

as it tends to cement the fine grains
of lead peroxide together, thus giving
it a firmer structure. Pasting at all
times is a messy and difficult opera-
tion which ealls for a special know-
ledge, besides being dangerous to the
careless worker. Again, the amateur
would liave to remove the plate from
the bridge to apply the new paste,
and as this calls for lead burning, it
will be cheaper in the long run to
get a new group.

Fractures

Vibrating and variations in tem-
perature equally contribute to the
formation of fractures. When the
break appears in the active part of
the plate, the only remedy is to com-
pletely remove the plate from the
strap at the top and replace it with a
new one. Assuming that the replace-
ment is on hand, the procedure to
adopt is to prepare the work and take
the complete group to a good oxy-
acetylene welder and have the new
plate burned into position. Any
good welder will do this for a few
coppers if the work is prepared for
him in such a way that he only has
to apply his flame and complete the
job. If the preparation of the work
is left to him, his time becomes
chargeable in addition to the welding,
with a relatively formidable bill in
the end.

The part of the strap from which
the old plate has been cut should be
filed clean with a rasp, removing no
more metal than is absolutely neces-
sary. The surface exposed is now
scraped with a sharp knife, and
immediately smeared with a piece of
good tallow. This leaves a clean
surface of lead exposed to the action
of the burning flame, the tallow
The
lug of the new plate is now cut to
correspond in length to its fellows
in the group, the top cut “ on the
skew ”” as in Fig. 7. The lug should
be filed and scraped and smeared with
tallow as before.

By utilising the clamping method
described under the heading “ Dis-
torted Plates,” but substituting a
screw clamp for the vice, the assembly
is ready for the welder.

After burning the plate into position
the surplus metal should be carefully
removed by a file, so that a clean
appearance is given-to the group.
Granular Negative

Plates

The cause of granulation is un-
avoidable, as its formation is of the
natural fuugtioning of the battery.
The impression that the battery
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repairers receive from granular nega-
tives is that the treatment of the
accumulator during its useful life has
been good, as it is really an ageing of
the spongy lead.

The remedy is to take the complete
group of negatives and place them in
a bath of dilute sulphuric acid having
a specific gravity of 1200. Thin
sheets of lead between 4 and } in. in
thickness are also placed into the
bath, endeavouring to arrange so that
a sheet of lead is between two
negatives, the arrangement being
shown in Fig. 8. A charging curreat
is now passed through this concocted
battery, the positive lead connceted
to the original negative plates, amd
the negative to the lead sheets. Thix
converts the hard granulated lead into
lead monoxide, which then turns to
lead peroxide. A fair period should
be given for this conversion at about
half the charging rate advocated by
the makers, and the period of passing
the current should be doubled. As-
suming that the charging rate is four
amperes for twelve hours, the con-
nection charge should be two amperes
for twenty-four hours.

Ready for Reassembly
The old electrolyte should now be
poured away, and new added as

previously described. The leads of
the charging current are now re-
versed, so that the negative lead is
attached to the negative plates and
the positive to the lead plates, the

Fig.6 To press the paste into the plates, the
assembly is clamped in the jaws of a
vice for a couple of hours.

charging current is again passed, when
the lead peroxide from the previous
charge is changed into the original
spongy lead present in the negative
plate. If the above directions are
carefully carried out, a marked im
provement in the capacity of the cell
will result. (This method of treating
granular negatives is  generally
adopted throughout the trade.)
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The components have now been
cleaned and any faults that were
existent have been remedied, so that
they should be ready for reassembling,
but before this can be done a
supply of celluloid cement must be
obtained. This can either be pur-
chased or home-made quite easily,
the components being merely clear
celluloid cuttings dissolved in acetone
or amyl acetate. Either will do, and
the celluloid should be added until the
solution is of a consistency of glycerine.

The Celluloid Cement

About one fluid ounce will serve to
reassemble a medium 6-volt battery.
The surface to which the cement is to
be applied must be very clean and
well scraped with a knife, after which
the cement is applied with a small
paint brush of the artist camel-hair
variety. If properly executed a
strong joint will always result.

Take a group of positive and
negative plates, with the requisite
separators, and interleave them in
position. The negative plate is grey,
while the positive is chocolate red, or
the positive group may be distin-
guished from the negative one if it is
remembered that there is an extra
negative plate per cell. Should the
outer negative plates be slightly
distorted so that they do not present
a compact shape, it will be found that
they will easily press into a dimension
that permits: insertion in the cell by
means of hand pressure, but failing
this, the vice must be resorted to. If
this can be avoided so much the
better, as when the batch of plates
are assembled with separators, they
are relatively delicate.
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When placing the plates into the
cell it is not advisable to use any other
pressure but the hands. They nearly
always go down into position if a firm
but gentle pressure is used. See that
the bottoms of all the plates are level
with the rest piece on the bottom of
the container. The rubber bushing
pieces should now be placed into the

cdorrect positions in the lid. If they
show signs of being perished and
badly cracked, new ones should be
procured from the makers, otherwise
creeping of the acid will take place,
thereby causing corrosion of terminals,
and a dirty wet top. Before pushing
the lid over the posts, it is advisable

‘to wet the lead so that no undue

préssure is exerted. It is as well to
see that the strips of celluloid upon
which the lid rests are securely
cemented into position before the lid
is pressed home. On some batteries
it 18 possible to spring the sides out so
that the plates may be withdrawn,
but if the sheet celluloid is of a stout
gauge, it will spring very little, this
necessitating the complete removal of
the strips. Should this have happened
they should be placed into position
immediately after the insertion of the
plates.

Re-connecting
Smear the underside of the lid with

-cement, and apply a little to the

strips on the side of the container,
and gently push the lid into position.
The cell should now be left for a

couple of hours to enable the cement .

to thoroughly dry. After this, the lid
must be secured, either by sticking
small strips of celluloid on the upper
side and the wall of the container, or
by binding with cement. This is
simply painting a layer of cement in
the cracks at the edges and leaving
it to dry, giving about three applica-
tions.

The multiple-cell battery will now
be ready to have the connecting
straps fastened into position. The
operation calls for a small amount of
skill and care, but given a little atten-
tion, it is fairly -simple. Where the
strap was cut in-the centre it should
be cleaned and cut to a V, as Fig. 9.
Clean both edges of the V, so that the
new metal o be added will be able
to firmly attach itself to the existent
strap. Cleanliness is very important.
Lightly smear the bright metal with
Fluxite, and tin each side of the V
with solder, being careful that none
falls on to the celluloid. As a pre-
cautionary measure, place two or
three thicknesses of newspaper under
the strap so that any molten solder
that falls will not burn the celluloid.

Providing New Straps

After tinning, fill the V liberally with
ordinary solder, leaving sufficient
surplus so that it may be filed aw ay
to leave a workmanlike surface. After
clearing it away ‘meatly, paint the
strap with anti-sulphuric-acid paint,
as a means of protectiom.
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If the old strap was destroyed, new
ones must be made. The easiest
method is to cut them from stout lead
sheet, drilling a hole at each end for
the post to go through. Clean the old
paint off the post and tin with solder
as previously described. Tin the eyes
of the connecting straps and clean
away any surplus metal until the post
just enters the eye of the strap.
Liberally solder the post to the strap.
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clean away the surplus metal, and
paint with anti-sulphuric paint.

The methods described above are
exactly as resorted to by trade-
repairers, so that the amateur may
rest assured that, providing due care
is exercised, his succes will be certuin.
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Some Readers’ Results
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Sir,—I have constructed the
¢ Straight ”’ Two-Valver as from your
paper of October issue.

The results I have obtained are
truly wonderful. I have a poor
aerial and earth system. The aerial
is only 25 ft. long, a twin, and 15 ft.
high at one end, and 35 ft. at the
other, and earth is 10 ft. long. 1
can get most continental stations,
including Madrid and Barcelona,
nightly. .

Using a neutralising condenser in
series with aerial, I now get KDK A
nightly at good strength (about as
Ioud as logal reception on a crystal
get), 62-5 m.

On short-waves, however, capacity
effects ‘are troublesome.

The set is the more remarkable
because 1 have built many multi-
valve sets as far back as 1922—
without getting as good results.

I have not made one soldered con-
nection.

Assuring you of my staunch sup-
port of your interesting and.instruc-
tive journal.

I remain,
Yours faithfully,
AK

PHEOTBS
SoReRRom ¢

London, S.E.23
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Te the number of squeals between

d the hours of 6 and 8 p.m. on

a Sunday evening is any indica-

tion, I should imagine that a set

‘in my locality without reaction must

be something of a curiosity !

Seriously speakmg though, although

there are people—fortunately few—

~ FIG.1 @

Y359

who abuse its use, a one or two-valve
‘set without reaction is of little use, and
is almost comparable to the pro-
verbial donkey tied to a post;
can get so far and no farther.
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YOUR SHOPPING LIST. D34
1 Ebonite panel, 7 in. x 12 in. X es
¢ }in. (Radion). o
¢ 1 Cabinet for above, and baseboard $$
S 7in. deep. 34
$s 1 S.L.F. slow-motion variable con- $$
o5 . denser, ‘0005 (Jackson). bo4
1 Ordinary square-law variable con- $$
denser, -0003 (Jackson). b2
1 Three-pole change-over  switch $$
(Utility). s
1 Two-way push-pull switech (Lissen). $¢
1 H.F. choke (R.I. & Varley). e
1 Anti-mierophonic valve holder (Mag- $3
num). o
1 Fixed condenser, ‘0003, with clips $&
for grid leak (T.C.C.). 864
¢ 1 Grid leak, 2 megohms (Dubilier). ¢
1 Fixed econdenser, -002 (T.C.C.). 553
1 Baseboard-mounting filament resist- $$
ance to suit valve (Igranic). &S
2 Single-coil mounts (Lotus). 554
1 Terminal strip carrying 6 terminals. ::

1 Terminal strip carrying 2 terminals. $
$$ 2 CGlix plugs and two sockets, Glazite, § ..
0

s flex, screws, ete.
0000008008000 0300000600005 000600‘00 0
00'0900000000000000000000000000 60000400

On the other hand, given a good
single-valve set with fine reaction
control, it is really surprising the
number of stations that can be
heard at fair strength on the tele-
phones.  Obviously, reception con-
ditions have a lot to do with it,
but there is almost bound to be one
or two of the more powerful stations
coming over at sufficient strength
to provide an alternative progromme.

Smooth Reaction

To be able to search for distant
stations success{ully the set must be
reasonably efficient, and, above all,
the reaction must be ﬁnely controlled
and smooth.

Probably most readers will be
familiar with the type of set which

Two forms of capacity-controlled reaction
are incorporated in this novel receiver.

By G. T. KELSEY.

changes into an oscillating condition
with a noise very much akin to-that
of a door banging, and such a set is
useless when 1t comes to receiving
distant stations.

Since so much depends upon the
use of reaction in small sets, and
finely controlled reaction at that,
there is much to be said in favour
of a capacitative form of reaction
control.

Perhaps the most familiar con-
denser-control arrangement is the
Reinartz, a form of which is shown

The simple nature of the receiver enables it to be constructed in a very short time.
33
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in Fig. 1. This arrangement, although .

probably the most popular, is not
the only circuit in which a condenser
is used for reaction purposes, and.
an interesting variation is. shown
in Fig. 2.

These are both well-tried and
reliable arrangements, and in view
of the interest in comparing two
circuits, the set about which a

COMPLETE

v C/ﬁfl}/‘;‘m’j
description is shortly to follow has
been designed with a switch enabling

either of the two circuits to be tried
at will.

Variable Aerial Coupling

The “ Flexible” One-Valver cer-
tainly lives up to itsname. In addition
to the fact that it is really two circuits
in one set, there are several other
small points in which it differs from
the conventional single-valve arrange-
ment. For instance, there are three
tappings to which the aerial can be

connected ; thus the ratio between

signal strength and selectivity is
variable. In this respect, and before
proceeding, it would be as well to
explain what is meant exactly by this

term * ratio.”” The attainment of a

high degree of selectivity with almost
any  single-valve. detector circuit is
of necessity accompanied by a slight
loss.in signal strength. Now, by

Though one could be used, a slow-
motion condenser is not necessary for the

reaction control, the ordinary type being quite suitable.

being -able to vary the degree of
selectivity the set can be adjusted
to suit individual requirements.

A second point in connection with
the flexibility of the set is that
provision is made for reversing the

‘Lhe aerial system employed gives selectivity in tuning without unduly sacrificing
signal strength.
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leads to the reaction coil without
having to grope behind the panel
with a screwdriver. In an ordinary
single-valve set this refinement is
not necessary, but since in the
present set a movement of the switch-

.....

arm completely changes the circuit
it is. possible that the reaction-coil
leads will require reversal.

The set, even from the beginner’s
point of view, is not difficult to
construct, and the only point re-
quiring a certain amount of care is
in the wiring of the switch. For this
particular component soldering is
almost indispensable, but it should
not be difficult, since all the tags are
ready-tinned.

Commencing Construction

Tabulated elsewhere in the article
is a complete list of the components
required, and although certain makes
are mentioned, it should be clearly
understood that these are by no means
the only suitable types. The intending
constructor would do well to go
throngh the advertisements in this
issue, choosing components that are
most suitable both to fancy and
pocket.

With the components to hand, the
constructional work can be com-
menced, and, following the usual line,
the panel is the first item to receive
consideration. This should be marked
out in accordance with the layout
diagram, and -then drilled. To
preserve a good front-of-panel ap-
pearance all markings should be made
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on the reverse side of the ebonite.
The following may seem a somewhat
obvious warning, nevertheless, it is

easier to read a sentence than it is’

to fill unwanted holes with heel-ball.

Clix plugs, as will be apparent from
the front panel photographs.

"The “ X " coil intended for use in
the set is provided with two tappings,
both of which give a fairly high degree

P % £
% /ﬁ I"
¥

REACTION
CONDENSER

Y3eo

PANEL LAYOUT.

When marking the panel on the
reverse side, be careful to copy the lay-
out diagram also in a reverse order.

There is no heavy weight to be
supported on the pane!, and for this
reason panel brackets were omitted.
It was found that ample sapport
was obtained by the use of reasonably
long wood-screws..

To add to the set’s appearance,
the hole in the panel through which
the reaction leads pass can, if desired,
be fitted on each side with a coloured
bush such as is obtained from a
Clix socket.

Now follows the mounting of the
panel to the baseboard, and this
should not be a very difficult iob.
Before finally securing the various
baseboard components, it is best
to sccure the two terminal strips
to the back edge. There are only
seven components on the baseboard,
and the exact positions of these are
given in the back-of-panel drawing,
which is to scale.

Easily Wired Up

The wiring of the set is simple, and
all the guidance needed can be
obtained from the wiring diagram and
the list of point-to-point connections.

Let me here reiterate the previous
warning about the wiring to the
switch. It is certainly not difficult,
but at the same time failure to wire
it up exactly as shown may result in
an untimely end to the valye when
the set is first tested,

With regard to the flex leads from
the reaction coil holder, these ter-
minate at the front of the pamel in

of sclectivity, that is, as far as one-
valvers go. In some cases this degree
of selectivity may be unnecessarily
high, and since the attainment of
selectivity is' to some extent at the
expense of signal strength it was
thought advisable to make provision
for increasing the signal strength by
the introduction of an additional
aerial coupling winding. This takes
the form of a coil wound to approxi-
mately the same diameter as the
“ X coll, and consisting of fifteen
turns of No. 22 or 24 D.C.C. wire.
When finished, this coil should be

Mopern WIRELESS
tied to the “ X ’’ coil, but not in a
permanent manner, since the correct
direction for the additional coil will
have to be determined by experiment
when the set is tested.

Regarding the two ends of this
winding, one should be connected to
the highest tapping point on the
“ X coil, while the remaining end
should be joined to the flexible lead
from the aerial terminal.

Suitable Valves

To my way of thinking, the most
intcresting part of the procedure is
undoubtedly that of testing the set,
and it is to.this operation that we
now turn.

Insert in L, the “ X coil, to which
the extra winding has been  tied.
The correct size for the “ X * coil
will probably be found to be a Np. 60
or 75. For L, the reaction coil, a
No. 35 or 50 ordinary coil will meet
the case.

The set is suitable for use with
2-, 4-, or 6-volt valves as desired, and
the choice is left to the reader. With
regard to the types of valve most
suitable, in the 2-volt series one
suitable for H.F. or detection should
be used, while in the 4- and 6-volt
types a high-frequency valve also is
to be preferred.

With the batteries, 'phones, aerial,
and earth all joined up to the set,
placc the tuning dial at zero and
increase the capacity of the reaction
condenser until the set commences
to oscillate. This condition can be
recognised by a rushing sound in
the telephones. Now decrease the

Besides tuning and reaction con-
trols, the set is provided with an

on-off switch, reaction change-over device, and two plugs and sockets to reverse the
reaction connections when necessary.
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capacity of the reaction condenser

until the set ceases to oscillate, and find -

the settings of G; (tuning condenser)

000000000000 0000000000000000000000000000
'0000000000000000{00000’0000’00000000::

223

>
: WIRING IN WORDS.
>

Join E terminal to pin of L; coil base, to
L.T.+, to moving vanes .C;, to_one side of
L.T. switch and to contact No. 1 on switch.
Join socket of L; coil base to ome side of
grid condenser and leak and to fixed vanes

1.
Join remaining side of grid condenser
and leak to ** G *’ terminal of V;.

Join P terminal of V; to contaet No. 5 on
switch. Join contact 2 on switch to fixed
vanes of reaction condenser, to one side
ot H.F. choke and to contact 7 on switch,

Join contact 3 to contact 8 on switch and
also to left-hand Clix socket.

Join remaining Clix socket to contact
4 on switch,

Join moving vanes of reaction condenser
to contact 8 on switch,

Connect contact 9 on switch to remaining
side of H.F. choke, to one telephone terminal
and to one side of telephone condenser.

Join remaining side of telephone condenser
to remaining telephone terminal and also
to HT.+.
® » Connect H.T.— to L.T.— and also to one
o filament terminal on valve holder.
¢ Join remaining filsment terminal on
>
>

1224

0000000000:000000000

000600020000

G0V CP000000825090000000000900090)00000

valve holder to ome side of filament realst-
ance. Connect remaining side of filament re-
sistance to screw-ou rim of L.T, switch.

A flexible lead should be joined to terminal
A, the remote end of which lead shounld be
s equipped with a spade tag.

» Join two flex leads to the reaction-coil
> holder and .pass them through .the hole
4 in the centre of the panel;

>

vv#iv%““000.0000000000000000

$000000000000000000090000000000000900
G00000000000000000000000000500000

CO0000000000000000000000
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at which the local station and 5 G B-

are heard. Make a note of these two
settings and on no account bring the
set into oscillation at either of them,
as by so doing considerable inter-
ference is liable to be caused to neigh-
bours. Carefully observing these two
points, next determine whether the
set will oscillate over the whole range
of the tuning condenser.

If no reaction effect is obtained
the two Clix plugs on the panel should
“be reversed, and if this fails to bring
about ' the desired effect, the H.T.
voltage should be increased.

It 1s of little consequence which
circuit is tried first, but before chang-
ing from one to the other, the reaction
condenser should always be placed at
zero.

DX Reception

When searching for distant stations,
it should be borne in mind that the
most sensitive condition of the set is
just below the oscillating point. For
success in logging stations, the ap-
proach to this condition must be
gradual and smooth, and if there is
any suspicion of a “ plop” adjust-
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REACTION A c
CONDENSER P INCO2S
: 2 1 O
M o O
0002 5
©
I
LT
Swrrew t0)
A F 2M:z6
Crone TOAERIAL
D TA4LPPING
()
FIL.
RES. 0003
B ? : i
@ [O ®
2 /
0) 002 @) @ IC] ®
Q, &)
== w, =
TEL.+  HIH HI L7 LT+ OaEASim. E A um

36

January, 1928

ments_should be made to the H.T.
battery and size of reaction coil until
the “ plop ’ disappears.

Note the home-wound aerial coil coupled
to the ¢ X’ type grid coil.

It should be observed that the
setting of the reaction condenser at
which the set is just below the oscilla-
ting point will vary -with different-
settings of the tuning condenser.

The set has been well tested both
in London and at a point about ten
miles out. ]

In cases where it is only desired to
receive the local station, an ordinary
plug-in or centre-tapped coil can be
used. With a centre-tapped coil the
flexible lead from the aerial terminal
should be connected to the centre-
tap, but when using a straight-
forward plug-in coil the flex lead

.should be joined to the side of the

grid condenser remote from the grid.
At the latter test, which was con-
ducted under what might be termed
average conditions, many stations
apart from the local and 5 G B were
heard at fair telephone strength.
Among those identified may be men-
tioned in particular Langenberg,
Frankfurt and Radio Toulouse.

On the Long Waves

The set was also tried on the long-
waves with satisfactory results. For
this test a No. 250 “ X coil was
used for L; and a No. 150 ordinary
for the reaction coil. This latter
figure should not be taken as fixed,
since it may be found that a larger
(or smaller) coil is required in some
cases.

As to results, the long-wave Daven-
try was heard at quite pleasing
strength, and it was not a difficult
matter {o tune in Radio Paris at
fair strength.
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VERY important and far-reaching
A application of quartz crystals

to radio engineering is as
standards of frequency. An oscillat-
ing crystal whose fundamental has
been accurately determined by careful
calibration becomes not only a
gtandard of wave-length always pre-
serving the original accuracy of
calibration (which may be within
1 part in 100,000) but also a standard
from which wave-meters may be
calibrated over a wide band of wave-
lengths, using as plot points the
abundant harmonics of the funda-
mental of the oscillating quartz,
when set up with suitable circuit
arrangements.

An Unvarying Standard

Even the most cxpensive wave-
meter cannot be expected to hold
absolutely to the original calibration
over a long period, but if a calibrated
quartz oscillator is installed, the
worker has available an unvarying
standard by which the accuracy of
the wave-meter can be readily checked
at any time. .

An instrument of. this type now to
be described has been in constant use
in the writer’s laboratory for a con-
siderable period, ‘and has proved
invaluable- Fig. -1 indicates the
general scheme of the circuit used,
and it will be noted that a heater
unit fed from the filament battery is
fixed in the base of the bakelite
crystal holder—a thermometer is
also attached to the crystal holder—
and by operation of the ‘heater unit

1t is possible to bring the quartz to

any predetermined tempemture This
refinement 1is considered necessary
as the natural response frequency of
quartz varies with a change in
temperature, and it is therefore

necessary to bring the quartz to the I

same temperature obtaining when
the original calibration was made.

MobEerN. WIRELESS

Different specimens and cuts of
quartz plates vary greatly in the
frequency shift with a change in
temperature, dnd those specimens
exhibiting the most vigorous piezo
electric effect wusually show the
greatest frequency change for a
given variation in temperature.

The details of the crystal holder
and heater unit are clearly shown in
the sectional drawing, Fig. 2. The
holder may be conveniently made
from four layers of bakelite, as this
will facilitate cutting out the square
hole to take the quartz crystal and
brass top and bottom plates.

No dimensions are given, as these
will depend upon the size. of the
quartz crystal. It is therefore advis-
able to obtain the finished quartz
first, and the box can then be made
to fit. Suitable crystals can be
obtained from Mr.- A. Hinderlich, of
1, Lechmere Road, Willesden, who
makes a speciality of the production
of quartz plates for all frequencies.
The brass top and bottom plates
should be approximately 1-10th inch
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: A QUARTZ
| CRYSTAL

An instrument which will prove invaluable to
the experimenter.

Constructed and described by E. J. SIMMONDS, M.IRE., F.R.S.A.

thickness, and fit snugly into the bake-
lite holder without any appreciable
shake. They must not, however, fit
tightly in any position, or the crystal
may refuse to build up into oscillation.

The faces of the plates touching the
quartz must be ground smooth and
dead flat, and a light curved spring
of No. 30 gauge spring brass, { inch
wide, presses lightly on the top brass
plate, thus obviating any shake of the
components.

The Temperature Control

The "heater unit consists of four
inches of No. 33 Eureka resistance
wire, 3 ohms resistance, wound on a
former of sheet mica rolled up into
a small tube, } inch diameter. The
interior of the chamber in the baso
of the holder should also be lined
with sheet mica attached by shellac
varnish.

The thermometer indicating the
temperature of the crystal may be

_ of the type commonly supplied by

dealers.in chemical apparatus, and
should ‘be - calibrated  in degrees

The complete oscillator has a neat” and businesslike appearance,’as may te judgad from
this photograph.

B
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centigrade, since that system is
generally used in all scientific. work.
The type of bath thermometer in
metal cases about six inches long
may also be used, but these are
usually calibrated in degrees Fahren-
heit, which will necessitate conversion
to the centigrade system.

A point to be decided is the fre-
quency of the quartz crystal to be

used. If the crystal standard is
A Hearer
) 00028
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required to give check points in the
broadcast band, a quartz crystal of
approximately 100 kilocycles (say,
3,000 metres) should be chosen, while
if checks on the shorter wave-lengths
(15 to 100 metres) are required, a
crystal having a fundamental of
approximately 500 kilocycles will be
more suitable.

Referring again to scheme of con-
nections, Fig. 1, it will be noticed that
a D.ER. valve is used fed direct
from a 2-volt accumulator, thus
obviating the necessity for a filament
rheostat. A valve of this type has a
comparatively thick filament, with
ample emission and long life, and is
particularly suited for the conditions.
It is absolutely necessary to include
a milllammeter (M.A.) in the H.T.
lead, and the range of this instrument
should be 0-5 milliamperes.

The readings of this instrument are
a valuable guide that the crystal is
oscillating correctly, as will be shown
later.

The variable condenser C cills for
no special comment as so many good
condensers of various makes are now
available. ™

“Vigorous Oscillation”

The inductance L  should be
wound single-layer solenoid form of
No.. 28 8.W.G. silk-covered copper
wire on a paxolin tube 3 in. diameter
by 3} in. long, the number of turns-
depending upon the value of capacity
C and the fundamental of the quartz
plate used.

As an indication of the number of
turns required, the instrument used

by the writer employs a quartz
crystal having a fundamental of 508
kilocycles (580 metres), and L has
130 turns giving 785 mierohenries, the
capacity of C being 102 mmf.

The following method should be
adopted by the constructor to find
the correct number of turns. Set the
dial of condenser C at, say, 40 or 50
deg., and then vary the number of
turns on L to give the lowest reading
of anode current as indicated by
milliammeter (M.A.), consistent with
vigorous oscillation of the quartz.

When the number of turns have
been properly adjusted, the following
fluctuations of anode current will be
observed. When the valve filament
18 switched on, the anode current will
momentarily rise to a comparatively
high value, say, 5 milliamperes, and
as the valve filament comes up to full
emission the anode current will drop
sharply to a minimum of approxi-
mately 11 milliamperes, thusindicating
the condition of vigorous oscillation.

The Pilot Lamp

The construction of the heater
unit has already been dealt with, but
it should be noted that a pilot lamp
is ncluded on the front panel to
indicate when the heater is switched
into circuit. The pilot lamp may
consist of a 2'5-volt flash lamp con-
nected on the heater side of the
switch as shown.

The grid leak is an ordinary receiv-
ing type, having a valve of 2 megohs,
and it is unnecessary to use a grid
choke with a crystal of compara-
tively long wave-length. This com-
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pletes the constructional details of
the instrument, and it should be
fitted with a suitable case to exclude
the dust.
Regarding the important point of
celibrating the quartz crystal, two
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courses may be adopted. Eithcr a
crystal with National Physical Labor-
atory certificate may be purchased,
or the complete crystal, box and
holder may be forwarded to National
Physical Laboratory, when a report
will be furnished giving the exact
frequency of the crystal and the
conditions under which the calibra-
tions were made, the latter alternative
being the cheaper course to adopt.

Calibrating a Wave-nieter

If the crystal is sent for calibration
to N.P.L, it is necessary to specify
that calibration is required as an
oscillator, not as a resonator.

We may consider briefly the pro-
cedure to be adopted in calibrating
a heterodyne wave-meter from the
quartz standard, supposing, for ex-
ample, that we are using a crystal
with a fundamental of 500 kilocycles
(600 metres).

Having started up the quartz
oscillator, arrange the wave-meter

“and quartz standard with a separation

of at least 2 feet, to ensure a loose
coupling. Telephones should be
plugged either into the crystal oscil-
ator, or the wave-meter, and the
approximate setting of the condenser
on the wave-meter for 500 kilocycles
should already have been ascertained.
Now with both instruments oscilla-
ting, vary the tuning of the wave-
meter around 500 kilocycles, listening
carefully for a heat note.

As the wave-meter frequency ap-
proaches the frequency of the oscil-
lating crystal, the usual beat note
will be heard in the telephones, until
the zero beat position is reached,
indicating that the wave-meter is
exactly in resonance with the quartz.
Zero beat position is attained when
the two oscillators (quartz and wave-
meter) are beating with each other,
but so nearly in resonance that the
difference in the two frequencies pro-
duces a resultant beat note which is
below audibility.

Plotting a Scale

To each side of this position an
audible note will be heard srising
rapidly in pitch as the two oscillators
depart from synchronism.

We have now the wave-meter
adjusted to exaet resonance with the
calibrated quartz, and we may mark
this point on the wave-meter scale as
500 kilocycles or the equivalent wave-
length in metres.

We may now proceed to plot further
points on the wave-meter scale, by
carefully searching downwards in
wave-length’ for the harmonics of
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the fundamental of the quartz oscil-
lator, observing that these harmonics
will occur at intervals of 500 kilo-
cycles, and that they are all integral
parts of the fundamental. Thus
harmonic No. 2 (300 metres) will be
heard when the wave-meter is tuned
to 1,000 kilocycles, harmonic No. 3
at 1,500 kilocycles, or 200, and so on.
Note also that the second harmonic
gives a point exactly half the funda-
mental wave-length of the crystal,
and the third harmonic is one-third of*
‘the crystal fundamental, and so on.

Secondary Harmonics

All these points should be plotted
on squared paper, and every care
must be used to avoid missing any
of the sequence of the harmonics.
It should be quite easy to go down
to the twentieth harmonic of the
crystal, and the accuracy of the
plotting will be confirmed by
the regularity of the points on the
squared paper.

Care must be taken to tune to the
zero beat position (already explained)
at each harmonic, and it will be a very
material assistance if the approximate
range of the wave-meter is known
beforehand, because in the process of
searching for the integral harmonics
of the quartz oscillator other weak
beat notes will be encountered, which
are therefore likely to be misleading
unless the approximate wave-meter
range is known. These secondary
harmonics are caused by the har-
monics of the crystal oscillator beat-
ing with harmonics of the wave-meter,
and thus producing a resultant fre-
quency.

A Weak Beat Note

For example, suppose we are using
a quartz crystal with a fundamental
of 600 kilocycles, and the wave-
- meter is tuned to 400 kilocycles.

In the telephones we shall hear a
weak beat note which is not an
integral part of the crystal funda-
mental, but is caused by the wave-
meter second  harmonic (200
kiloeycles) beating with the third
harmonic (200 kilocycles) of the
quartz oscillator.

We have thus obtained a plot
point at two-thirds of the frequency
of the quartz, and in like manner &
great variety of combinations of
“fractional harmonics can be obtained,
which will give usefu! pomts to fill
in the spaces between the integral
harmonics. It is, however, most im-
portant to earefully plot the integral
harmonic points before undertaking
serious search for these fractional
harmonics.

By this method, with the exercise
of patience and care, we can accurately
calibrate any heterodyne wave-meter,
and alwayg have available an un-
varying standard to which we can
periodically refer the wave-meter for
checking purposes.

If it 1s desired to calibrate a wave-

meter of the absorption type, it will

be necessary to use an oscillating re-
ceiver to give the beat notes with the

‘erystal oscillator, using the same

method as described, and as each
harmonic point is found on the re-
ceiver, the relative reading for the

absorption meter can be found by
listening for the usual sharply defined-

click which will be heard in the re-

ceiver telephones as the absorption’
meter is tuned through the resonant:

point.
Has Many Uses

However, the accuracy of the
absorption meter does not compare
with the exactness of a heterodyne
meter. If it becomes necessary to
calibrate any type of absorption
circuit, it is more convenient to use a

-small continuously variable generator

A three-quarter
view of the
oscillator.
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% THE EXPONENTIAL 5
@ LOUD SPEAKER &
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REAT results are predicted for
the ““exponential” loud
speaker which has recently

been developed by the Research
Laboratories of the Westinghouse
Electric and Manufacturing Com-
pany. An “exponential” horn is
best described as a horn the cross-
section of which doubles for equal
inereases in length. - For example, if a
horn has an orifice § square inch in
section at the small end, and at 1,
2, 3 feet, etc., from this end the cross-
sections are 1 square inch, 2 square
inches, and 4 square inches respec-
tively, we have an exponential horn
in which the area doubles every foot.
A horn whose area doubled at smaller
intervals would be said to expand
more rapidly and one in which the
area doubled at longer intervals would
be said to expand more slowly. The
rate of expansion is an important
factor in horn design, for it determines

B

The siipport for the thermometer is clearly seen, together with thé anode coil
and tuning condenser.

-
or valve oscillator in place of the. re-
ceiver. Such an instrument was de-

scribed by the writer in MODERN’

WireLEss for March.

This type of oscillator has many
uses in a radio laboratory outside of
calibration work, and embodies a
very valuable visual form of reson-
ance indicator, viz., a grid milliam-
meter.
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the lowest frequency down to which
the horn is a uniform radiator. A
horn in which the area doubles at
every foot cuts off at 64 cycles; one
expanding half as rapidly cuts off
a%t 32 cycles, and one expanding twice
as rapidly cuts off at 128 cycles.

The advantages of this new type
of horn in high-power reproduction
are claimed to be (1) it allows the use
of relatively small and easily con-

-structed vibrating systems, and (2) it

makes for high efficiency, thereby
reducing the size and cost of ampli-
fication for operating the loud speaker.
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Loud-Speaker Impedances

Sir,—I cannot let Mr. Leon E.
Newnham'’s letter, which you print in
this month’s MopErRN WIRELESS, pass
without comment, especially as his
suggestion as to the proper resistance
of a loud speaker for use with a 2,000-
or 3,000-ohm valve is, I venture to
think, very wide of the mark.

First, let mc say, begging Mr.
Newnham’s pardon, that I was not
confusing my terms. I was surprised
when my rough measurement of the
impedance of my Lissenola gave
1,850 ohms when the resistance is
supposed to be 2,000 ohms, and that
is why I added that the matter re-
quired further investigation.

Having now got some rather more
refined apparatus set up, I repeated
my measurcments the other day, and
the figures I get are as follows :

Direct-current resistance of Lis-
senola under test, 1,900 ohms.

Impedance at fre- Cycles Ohms

quency of about 5 1,900
> T 50 1,950

» ,, 64 2,000

» . 128 2,150
256 2,800

» EE

» o 475 4,000
N.B.—There was no direct current
in the Lissenola windings, and the

AC. voltage was about 5 volts

RMS:

I have no reason to suppose these
fizures are not right, at any rate to
within 10 per cent or so, though they
vary to some extent according to the
adjustment of the reed in relation to
the magnets, but at the same time, if
any of your readers can give me
corroboration or otherwise, I should
be interested to have it. All Lis-
senolas should give figures of the same
order of magnitnde.

It is scen from these figures that
the impedance does not become
double the resistance until a frequency
well above middle C in the musical
scale i3 reached, while for all bass
notes the resistance is responsible for
by far the greater part of the im-
pedance, and that thercfore a valve

whose resistance is equal to the re-
sistance of the loud speaker will
deliver maximum power on the low
notes, where maximum power is
wanted. _
Yours faithfully,
A. K. GorpoNn, M.A,
Blundellsands,
Liverpool.

L.T. Economy

-Sir,—Having read Mr. Dowding’s
interesting article on L.T. Economy,
and noted his switching arrangement
fora 60-cell 6-volt battery, the {ollow-
ing arrangement suggested itself to me
as being somewhat easier to wire.

If each ten cells are connected to
a row of valve sockets as (1), and the
same number of valve legs are fitted
to a strip of ebonite and connected as
shown (2), when plugged in the cells
will be in series, but, if connected as
(3), will be in parallel.

Of course, it 13 not so easy as
moving a switch, but is easier to con-
struct. '

Yours faithfully,
J. Kurrex:

Westcliff-on-Sea.

Empire Broadcasting

Sir,—After reading your reply to-

Captain P. P. Eckersley in reference
to Broadcasting and the Empire in
the September issue of the MoDERN
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I get, as many others do in N.Z,,
the Dutch Station PCJJ every
Wednesday and Friday morning, and
now that I have added a third stage
of audio we hear music from this
station consistently for about one
hour on the loud speaker with enough
volume to be heard at the most
distant part of the house; after about
7 a.m.(N.Z. time) the volume decreascs
very rapidly and by 7.30 a.m. is only
just audible.

On Wednesday morning last we
enjoyed one hour of London re-
layed by PCJJ; the time was
Tuesday, October 18th, 18-19 G.M.T.
(5.30-6.30 a.m., Wednesday, N.Z.
time).

Big Ben Heard

The first heard was Big Ben
etriking 6 p.m.—the first time heard
in New Zealand; this was fol-
lowed by the London Radio Dance
Band giving a number of foxtrots for
half an hour, after this weather fore-
cast, news, etc., and fifteen minutcs
of the Daventry Quartet.

My wife and self have been away
from the *“ Old Country ” for twenty
years, so you can imagine how we
enjoyed being back home for one
hour. There are thousands like us
who would rise earlier than usual for
the sake of listening to speech and
music from home.

The set I am using is the “ Australia
on Two Valves,” by Percy W. Harnis,
built by me about last Faster. I
have logged, so far, 25 short-wave
stations, all on telephony, the most
distant onecsare:—PCJJ, U2XAF,
U2XADKDKA WLW,RFN,
4NW, 2N M (Marcuse), 4 A C (Bel-
gium), and a foreign station the call
of which sounds lhike “ Labortorum
Radioesque Belgique,” also another
foreigner who I think is RCB3
(Buenos Ayres). The balance are
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WireLess, 1 thought it might interest
you to hear from a reader of your
excellent paper whe is resident in
the most distant part of the British
Empire.
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Australian and New Zealand stations,
Yours faithfully,
F. W, SELLENs.
Wellington,
New Zecaland.
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oR the last two years the general
public has been encouraged to
regard radio television, or the
wireless transmission of far-distant
scenes, as a project that is on the
verge of practical achievement in a
commercial form.
The broadcasting of distant speech
and music, they argue, has now been

developed to a point that is little .,

short of perfection. That being so,
the difference between hearing and
seeing across a continent should not
be so great as to baffle the resources
of modern science. ]

Promises Unfulfilled

This line of argument may be com-
forting to the optimist and Hattering
to the scientist, but it has little
foundation in fact.

During the past year a company
has been floated for the purpose of
establishing a television service de-
signed to allow distant scenes or pic-

tures to be reproduced by a simple }_— S8
the of apparatus suitable for home Mr. Baird and the television outﬁt he presented to the South Kensington Science Museum,
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of more highly actinic light, it would

Mr. Baird stands
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alone amongst

British inventors in having definitely
promised to bring television within the
reach of the man in the street by the
end of 1927.

To be a commercial success, such a
television service should be capable of
bringing inte the home not only the
features of some distant person, but
also a representation of far-off events
actually in progress, such as a prize
fight or a football match, or a tennis
tournament, on at least the same scale
and with equal clarity to that given by
the small kinema projectors now on the
market.

The Baird Company presumably aims
to provide a service on these lines.
Otherwise the gencral public are hardly
likely to be interested in the project.

Up to the present no public demon-
stration of successful long-distance radio
television has been made by the Baird
Company. It is true that moving effects
representing a person’s features have
been secured, but it is by no means
clear that these effects were transmitted
by wireless.

Similar results have previously been
claimed by other inventor$ both in
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use. Thirty pounds was quoted as the
figure at which the Television re-
ceiver could be marketed, and Christ-
mas, 1927, as the date by which the
scheme was to be in operation.

At the time of writing neither of
these promises has been fulfilled, nor
is there any substantial indication
that they are likely to be attained in
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the immediate future. It is frue that
certain demonstrations have been
given of the transmission, under re-
stricted conditions, of what may
euphemistically be ealled “ moving
effects.” But there is as yet no sign
of the establishment of 2 broadcast
service of pictures likely to prove of
general interest or utility, nor of the
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America and on the Continent, but they
have not been so rash as to promise a
comprehensive scheme of television re-
ception on a standard set priced at £30.

The most successful television experi-
ment on record cost the American com-~
panies concerned several thousand
pounds and the services of over a
thousand men to reproduce clearly a
single person’s face on a scale of two
inches by three. This, it must be ad-
mitted, is very far removed from the
stage of commercial exploitation.

So far as can be ascertained, Mr.
Baird claims to stand head and shoulders
above all other workers in television,
partly because he has discovered a new
light-sensitive cell, which was first
announced two years ago, but the
composition of which .stlll remains a
secret, and partly because he uses a
special method = of .illuminating the
object to be transmitted.

Otherwise he appears to work on the
same general lines as Jenkins, Belin,
Alexanderson, Karolus, and many others.

So far as the semsitive lighi-cell is
concerned, the merit of this discovery
can only be judged by results. As re-
gards the use of infra-red rays-in place

41
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appear on first principles that this must
inevitably reduce the eflective light-
intensity and prejudice clarity of repro-
duction, particularly for long-distance
working.

Without making any unfair criticism
of the work done by Mr. Baird, we would
point out that the time is ripe for some
clear and convincing demonstration of
the value of his promises. Can he, for
instance, televise the Boat Race, or even
a theatrical show ?

In short, we ask Mr. Baird to answer
these questions :

1. Does he propose to start a Tele-
vision service from 2T V, and, if so,
when ?

2. Does he propose selling Television

Receivers at £30 ?

3, Assuming that the price of his
home receiver is £30, what size of pic-
ture can be reprod-iced by this apparatus ?
Will the price of the receiving set cover
a reasonable service of topical events,
or will this be subject to a special sub-
scription fee, and, if so, how much ?

It is up to Mr. Baird to- answer these
questions.

ST N iRt
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appearance of a £30 receiver capable
of reproducing a ‘““living ” picture
worth looking at.

In connection with this scheme
newspaper reports have from time to
time been published describing the
“ audible ” results of presenting a pic-
ture to the television transmitter. It
may be interesting to some people
to “ hear ” the disturbance caused by
So-and-So’s face when projected on
to a light-sensitive modulator, but
it is not television. The same kind of
noise could be produced merely by
*nocking the microphone about in a
Lroadcast studio.

Demonstration Required

What is required to restore public
confidence is a demonstration, open

stations being linked together by a
connecting wire. There are many
others on the Continent working
along the same general lines, amongst
whom the names of Mihaly and the
Telefunken Co. may be mentioned,

It is probable, however, that the

only convincing demonstration that

has ever been given of distant tele-
vision effects was that carried out
between Washington and the Bell
Telephone Laboratories in New York
early in 1927. Here the reproduction
of a speaker 200 miles away was
clearly shown on a screen measuring
2 in. by 3in. When it was attempted
to enlarge the picture to measure
92 ft. by 3 ft. for auditorium use, the
definition became blurred and .was
practically lost.

1o the general public, of the visual re-
ception of moving events televised by
wireless, say from France or some
other distant locality, where there
is no possibility of a wire connection.

Tentative Results

In America tentative results have
Leen secured by Jenkins, who uses
a system of rotating lenses, and by
Alexanderson, with rotating mirrors
and several distinct light sources in
place of one. It is interesting to note
that even with this improvement a
ray from each of seven separate
light-sources must strike the screen
more than 40,000 times per second
to produce a reasomable clarity.

Belin, in France, has also trans-
mitted moving effects between a trans-
mitter and a distant receiver by using
a vibrating-mirror analyser, the two

M Edouard Belin (left) at work on his television scheme in his laboratory at Malmaison.

In this case success was only made
possible by the use of telephone wires
connecting the transmitting station
with the receiving apparatus. Similar
effects were, however, secured by radio,
without any connecting wire, over a
distance of 30 miles only. The cost of
the apparatus ran into many thousands
of pounds, a figure far too high for
general commercial use. In addition,
for the long-distance wire trans-
mission the services of nearly one
thousand men were required to ensure
suceess.

One of the outstanding difficulties

“is that of securing sufficient reflected
light from the person whose features
are to be transmitted. It i3 com-
paratively easy to transmit simple
shadow or silhouette effects, because
here the sensitive cell has only to.
respond to the difference between
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full light and complete shade.

To transmit details of the features
or expression, it is cssential to use
light reflected from the face of theo
sitter, and this is, in general, only
one-thousandth the intensity of the
mcident ray. The response of the
sensitive cell to reflected light is, in
fact, found to be so small that for
the 30-mile wireless transmission it
became necessary to amplify it five
thousand billion times in order to
get it across the ether.

Varied Proposals

The tremendous gap which separates
ordinary broadcasting from wireless

*““ vision ”’ can perhaps best be illus-

trated by setting out briefly the
general principles involved.
The problem of television covers

i broadly any device whereby a distant

scene, normally out of the range of
sight, can be presented to the eye.
To some’ extent a telescope falls
within this definition, but with a
telescope it is obvious that the object
to be viewed must be in a straight
and unobstructed path from the
observer.

Another alternative is the ordinary
camera. The scene is first fixed by
photographic means, and can then he
transported. True, the camera can
only reproduce a still-life scene, but
this limitation has now been removed
by the art of the kinema.

It has also been proposed to use the
phonograph to record visual scenes,
as follows. Light sensitive cells are
first employed to produce a hill-and-
dale tracing corresponding to the
various light and shade effects of the

§ scene. From this tracing the picture

can then be reproduced-at any distant
place by («) causing the record to vary-
the intensity of a source of light, and
(b) providing means for suitably
projecting this varying light on to a
viewing screen.

*“ Still-Life ” Transmission

Still another sclieme is the one
which is often confused with true
television. A still-life picture or
photograph is telegraphically trans-
mitted by sending out a series of dots
and dashes or lines, so co-ordinated
that they build up the appearance of
the original picture. This method has
for some time been used commercially
for the rapid transmission of topical

‘scenes required for immediate repro-

duction in the newspapers.

It was first invented nearly 50 years
ago, in connection with ordinary
telegraphy or signalling over line
wires, where the difficulties of accurate.
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gynchronization are much less than
when the ether is the only connecting
medium. During the past year,
however, it has been successfully
adapted for true radio transmission
without wireg, and is now in constant
operation between Europe and
America.

A Significant Point

The significant point about tele-
photography, as distinet from tele-
vision, is that it takes from ten to
fifteen minutes to transmit a small
picture and costs roughly £1 per
minute to do so. When one recalls
the fact that successful television
necessitates the reproduction of at
least ten to fifteen complete pictures
in each second, one gets an insight
into the difference between what has
been done on a commercial basis and
what remains to be done before long-
distance radio television can reach
the final stage of success.

True television differs from the
schemes that have been previously
mentioned because it implies sub-
stantially simultaneous transmission
and reception of the picture as a
whole. In this respect it may be
said that broadcasting is related to
the gramophone in much the same way
as television is to the kinema.

This requirement of simultaneity is
bound up with enormous difficulties,
chief amongst which are those associ-
ated with the problem of synchroniz-
ing or keeping the transmitter and
receiver in step with each other.
This point will be better appreciated
when the actual mechanism of trans-
misston and reception has
sketched out.

Synchronising Problems

One notable exception may be
mentioned. It is a scheme due to
Fournier d’Albe, and was awarded
first prize in a £500 television com-
petition held some time ago by the
*“ Wireless Review ”’* (now amalga-
mated -with “ Popular Wireless ”’).
In this system the necessity for
synchronization between the trans-
mitter and receiver was avoided by
using banks of tuned resonators, but
unfortunately the method has not
since proved capable of producing
sufficiently clear results to justify
commercial exploitation.

In practically all. other known
systems, the transmitting and receiv-
ing devices must be run at very high
speeds and maintained in absolute
synchronism, otherwise reproduction
is completely blurred.

The process of transmission consists
in projecting reflected light from
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successive elemental areas of the
picture or scene on to a light-sensitive
cell, which converts its *“ impression ”
of each succe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>