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INTERLOCKED
CONSTRUCTION
MAKES COSSOR
THE STRONGEST
AND MOST
DEPENDABLE SCREENED
GRID VALVE EVER |
PRODUCED

This wonderful new Cossor develop-
ment—-Interlocked Construction—
eliminates all the inherent weak.
nesses of valve design. Inthe Cossor
Screened Grid Valve the elements
are rigidly locked in position. All
through their abnormally long life
they retain their perfect alignment.
Even the hardest blow cannot up-
set the performance of this wonder-
ful valve. Use Cossor in your
Screened Grid Receiver—no other
Screened Grid Valve bas such
strength or dependability.

Get full details of this
wonderful Cossor Valve—
write for leaflet L.10.

‘Made in three voltages for
use with 2, 4 or 6 volt
accumulators.

Technical Data,

Cossor 220 S.G. (2 volts, .2 amp.
410 S.G. (4 volts, .1 amp.
and 610 S.G. (6 volts, .1 amp.

Max Anode Volts 150, Impedance .
200,000, Amplification Factor 200
Grid Bias 1.5 volts at max anode

volts. Price (any type) 22/6

A. C. Cossor, Ltd., Highbury Grove, London, N.5. s alve @ 2686
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Four Special Sets—An Important Broadcasting Step—The Marconi

This Month’s ‘““M.W.”’ Receivers
HERE are four special sets in this issue of MODERN
WirELESS, all of which deserve the close attention
of amateur constructors. The first of these sets,
the ““ Brookman’s Three,” is a product of the MODERN
WiRreLESS Research Department. The use of a screened-
grid valve gives this set great sensitivity, while the
special circuit developed by the Research Department
brings the selectivity of the receiver up to a remarkable
degree of efficiency.

Readers should note, however, that this is without
sacrificing the general quality of the set or in any way
compromising the general design. On test we found
it to be very efficient and a really excellent long-distance
loud-speaker receiver.

The “ Reactohm " Two has been designed and described
by A. 8. Clark, of the MopeErN WIRELESS Technical
Department. This set employs a special reaction control
which makes it very effective and easy to handle. With
this receiver DX enthusiasts will find little difficulty
in bringing in distant stations.

The “Change-Range” One has been designed and
described by G. T. Kelsey, also of the MODERN WIRELESS
Technical staff. This is a wave-change receiver using only
ordinary plug-in coils. It is as easy to build as it is
easy to handle, and may be recommended as a good long-
distance telephone receiving unit.

The “L.T.D.C.” Unit has been designed and described

y G. V. Dowding, Grad.I.E.E., and, as will be seen from
the photographs, is a very attractive-looking piece of
apparatus. It offers an excellent solution to the L.T.
problem for those who have D.C. mains, and, furthermore,
1t can be conmnected to any set without the set being
altered in any way.

A glance at the components required will show that the
unit 1s attractively inexpensive and, for the benefit of
those readers: who still have doubts ‘about using electric
light mains, it may be guaranteed as safe and simple to
install and operate.

An Important Broadcasting Step

T is interesting to note that an agreement has been

made between the German Broadcasting Company

and the organisers of the famous Bayreuth Festival.

Every reader who is interested in Wagner’s music will

know that the Bayreuth Festival is the great yearly

Wagnerian season, where the finest performances in the
world of Wagner’s operas are given.

September, 1929,

Royalties.

The theatre at Bayreuth is of almost unique design ;
the orchestra, for instance, not being in front of the stage,
as is usual in the ordinary theatre, but hidden away
behind and underneath the stage.

The fact that the German Broadcasting Company
has come to an “ arrangement ” means that the Broad-
casting Company has undertaken the financial guarantee
for the 1930 Festival and obtains the right to broadcast
the performances.

For listeners with sets capable of picking up German
broadcasting stations, this arrangement foreshadows many
future opera treats. The 1930 programme for the
Bayreuth Festival includes two cycles of Der Ring, five
performances each of Tannhaiiser and Parsifal, and
three of Tristan and Isolde.

This arrangement is a pleasant sequel to the recent
arrangements made in Italy for the broadcasting of operas
from the famous Milan Scala Opera House.

Incidentally, as we have had many requests from
listeners asking us to recommend Russian stations worth
picking up, it might be mentioned here that Leningrad,
on 351 metres; Kharkov, on 427 ; Moscow, on 825 ; Lenin-
grad, again, on 1,000 ; Kharkov, on 1,304 ; and Moscow,
on 1,481 metres, are all worth listening to these days.

The Marconi Royalties

THE Radio Manufacturers’ Association and Marconi’s
Wireless Telegraph Co., Ltd., have come to terms
with regard to the payment of royalties owned by
the Marconi Company. The arrangement is that for five
years the members of the R.M.A. will pay royalties on all
sets, whether under patent or not, to the Marconi Company.
Also, the R.M.A. gives the use of all patents to the Marconi
Company and the Gramophone Company, and in return
they get the use of all patents, present and future, controlled
by the Marconi Company or H.M.V. Gramophone Co.,
including all the patents of the Radio Corporation of
America and the General Electric Company of America,
and their German and French associated companies, plus
the use of the Eliminator Patent thrown in.

But the main point of this agreement is that the royalty
is reduced to 5s. per valve holder.

The fact that the Marconi Co. and the leading repre-
sentatives of the trade have got together and have reached
this tentative agreement is all to the good, and is bound
to make things happier and more settled in the radio
industry.
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1 Panel, 18 in. X 7 in. (Becol, Resiston,
Ripault, Trelleborg, Ebonart, ‘* Kay-

94 Ray,” ete.).

b 1 Cabinet, with baseboard 10 in. deep

(Raymond, Camco, Lock, Gilbert,

$ Pickett, Bond, Caxton, Arteraft, ete.).

3 -0005-mfd. variable condensers
(Lotus, J.B., Lissen, Gecophone,
Pye, Burton, Raymond, Utility,
Bowyer-Lowe, Formo, Cyldon,

3 Ormond, or other good make of
moderate dimensions).

3 Slow-motion dials, if condensers
not of slow-motion type (Igranie,

> Formo, J.B., Utility, Brownie,

Lissen, Lotus, Ormond, ete.).

-0001-mfd. or -00015-mfd. reaction

condenser (Bowyer-Lowe, J.B.,

Lotus, Lissen, Formo, Ormond,

Magnum, Burton, Dubilier, Ray-

mond, Cyldon, Polar, Utility, ete.).

1 On-off switech (Lotus, Lissen, Ben-
jamin, Wearite, Bulgin, Magnum,
Raymond, Burton, Igranie, ete.).

3 Single-coil sockets (Wearite, Mag-
num, Lotus, Raymond, Igranig, ete.).

2 1-mfd. condensers (T.C.C., Lissen,
Dubilier, Ferranti, Hydra, ete.).

1 :01-mfd. fixed condenser (T.C.C.,
Dubilier, Goltone, Lissen, Clarke,
Igranic, Magnum, etc.).

1 -001-mfd. fixed condenser (Lissen,

:Aé b4

=

P9 9299990994

ete.).
1 °0003-mfd. fixed condenser (Dubilier,
ete.).

6666666

COMPONENTS REQUIRED

1 Neutralising Condenser (Magnum,
Peto Scott, Bulgin, ete.)

1 H.F. choke (Varley, Dubilier,
Lissen, Cosmos, Igranic, Raymond,
Climax, Bowyer-Lowe, Magnum, ‘
Wearite, Precision, Ormond, Colvern,
R.I., Lewcos, etc.). >

1 2-meg. grid leak and holder (Lissen,
Dubilier, Ediswan, Igranie, Cosmos,
Pye, Loewe, etc.).

1 100,000-chm resistance and holder
(Cosmos, R.I., Lissen, Igranic, Edi-

swan, Dubilier, Ferranti, Varley, ¢
Precision, etc).
1 Low-ratio L.F. transformer

(“‘Hypermu,” Lissen, Brown, Fer-
ranti, Varley, Cossor, Marconiphone, ¢
Igranic, Philips, etc.).

1 '0001-mfd. or '0003-mfd. com-
pression-type adjustable condenser
(Formo or similar type).

1 Special screening box (Magnum,
Part))ussi, Ready Radio, Wearite, :
ete.). <

3 Sprung valve holders (Precision,
Lotus, Benjamin, W.B., Redfern,
B.T.H., Igranic, Wearite, Formo,
Btur)ton, Marconiphone, Magnum,
ete.).

1 Terminal strip, 16 in. x 2in.

10 Terminals (Eelex, Burton, Belling
and Lee, Igranic, Clix, ete.).

Flex wire, G.B. plugs (Clix, Lisenin,
Eelex, Burton, etc.).

Screws, etc. 4

b 399944
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HATis theideal general-purpose
s; &/ set? * Beauty is in the eye
of the beholder,” and what
one person would regard as the perfect
all-round set another would consider
far too small, but there is one type
which very many people have dis-
covered during the past six months
or so to possess some special claims to
the title. That type is the three-
valver consisting of a screened-grid
H.F. valve, detector and one low-
frequency stage.
Such a set of good design and con-
struction will put up a really excellent

060000000 * 0000000000000
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The

performance, giving almost anywhere
the fullest loud speaking on the local
station, 5 X X and 5 G B, and
quite a number of foreigners at
adequate strength on the speaker
likewise. On anything like a decent
aerial it will bring in a string of
stations on the speaker which a year
or so ago would have done credit to
a good four-valver.

Pentode Can Be Used

True, the fact that it has only one
low-frequency stage means that one
must be careful to use a really good
low-frequency transformer, and even
then quite a few stations will only be
heard at quite moderate loud-speaker
strength unless an exceptionally good
aerial is available. If oneisambitious,
however, and wants to get everything
which is worth hearing at really full
volume, one can always use a pentode
in the low-frequency stage. When
that is done you have something
rather more than half a valve extra,
but not quite a whole L.F. valve.
This, together with the higher mag.
of a good S.G. stage, means that pretty
nearly everything worth hearing will
come in on the speaker.

7))
\&;,,

i

¥ 1029.

PANEL LAYOUT.

204



September, 1929 MobErN WIRELESS

“Brookman’s’ Three

g

One of the best general-purpose
three-valvers — the * S.G.-Det.—
L.F."” combination—usually gives
selectivity below the level of its
high amplification. This fine, new
design maintains a high standard of
amplification from the S.G. valve,
yet gives at the same time really
remarkable selectivity by virtue of
a special circuit based on the
* Kuttemout ' Three, and developed

By the “ M.W.” Research
Department.

Even using an ordinary power
valve such a set has a very fine
performance as a distance-getting
outfit, and it is usually open to
criticism on one score only—
selectivity. As a rule, this is
scarcely proportionate to the

The special screening box has a detach-
able lid for coil changing.

the other hand, is no easy matter
by this method, unless one is pre-
pared to face a very considerable
drop of signal strength, or to use
very special and rather expensive
coils. Working within the usual

very high magnification given, and
this factor has been one of the diffi-
culties in the way of the satisfactory
use of a single stage of screened-grid
H.F. amplification.  The difficulty
really is that the usual method of
improving selectivity has been to
weaken the H.F. intervalve coupling,
that is to say, the coupling on the
output side of the screened-grid valve,
and this cannot be carried very far
before amplification begins to fall off
somewhat seriously. One can take it
to a useful point, of course, and such
sets can be extremely useful for

general purposes. w : — =
To get really high selectivity, on The ‘“aerial end >’ of the set is extremely simple. Note the use of entirely standard coilss
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“MW.” limits of “standard com-
ponents as far as possible,” the
problem is not a very easy one, but
it is one which we have had to face
seriously within the past few months
in order that sets could be produced
fully capable of coping with the
situations which may arise when the
regional scheme really gets going.

Exceptionally High

Selectivity

We have already tackled the pro-
blem in so far as it concerns the
detector and low-frequency type of
receiver, and regular readers will no
doubt remember the “ Kuttemout ”
Three, in which a special system of
two tuned circuits very loosely
coupled capacitatively was used to

give the necessary degree of selec-
tivity. We turned next to the pro-
blem of the three-valve combination,
consisting of a screened-grid stage,
detector and one low-frequency ; this
being, as we have just seen, one of
the best of general-purpose receivers
and hence one calling for immediate
attention in the interests of those
readers who will be affected by the
coming of the regional scheme. The
objective at which we have aimed is
this: a set of exceptionally high selec-
tivity, fully equal to the demands of
the most adverse regional conditions,
yet maintaining a really effective de-
gree of high-frequency amplification,

The degree of selectivity obtainable
merely by loosening the coupling be-
tween the anode circuit of the screened-

September, 1929

grid valve and the grid circuit of the
succeeding detector was not found
adequate unless one was prepared to
face a serious drop in signal strength.
Remembering that it is always our
effort to avoid the creation of new
and special types of coils, it will
be realised that we quickly came to
the conclusion that a radical modi-
fication of the circuit would be
needed to obtain the desired results.

A Question of Position

We soon decided that it would be
necessary to incorporate an extra
tuned circuit in addition to the two
normally present in an ordinary
screened-grid receiver, and a good
deal of work has been done on the
best methods of introducing = this
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An Ideal Set for _“Difficult” Localities

MoberN WIRELESS

extra circuit. The preliminary in-
vestigations quickly showed that it
was not desirable to follow exactly
the *“ Kuttemout ”’ Three method of
introducing the extra circuit in front
of the first valve; very considerably
better results being obtained by
placing it after the screened-grid valve,
and between that stage and the
detector.

The Better Method

Eventually we produced a scheme
which you see incorporated in the
“ Brookman’s ”” Three, in which we

obtainable in this way, in spite of the
necessarily rather weak coupling be-
tween the anode and the succeeding
grid circuit, than by the ordinary
method of weakened coupling between
the primary and secondary of an
H.F. transformer.

Easy Tuning
The results given on test by various
forms of this circuit have been
exceedingly good, the degree of
selectivity obtainable being most
exceptional. For example, at a
distance of only one mile from 2 L O,

learn to work the three dials more or
less in synchronism, the procedure
being to get them in step on a single
station and then to work upwards or
downwards from that point, keeping
them in step as one goes. This is
not so difficult as it sounds, because
there is the wusual indication of
resonance in the form of a slight
sound of crackling and general live-
liness when all three dials are in step,
and, moreover, the first and third
dials tune very similarly, while the
middle one is less critical.

We issue this little warning about

55 HH
il 1-"—--"'-

N

No wooden dummy baseboard is used inside the screening box. It contains so few parts that it is easy to drill holes in the metal
and put screws right through into the main baseboard. There is plenty of room in this box, but when coil-changing it is advisable
to disconnect the H.T. - plug from the battery to prevent the possibility of a slight shock.

have quite an ordinary scheme of an
auto-coupled aerial and tuned-grid
circuit for the screened-grid valve,
then, following this, a tuned-anode
circuit coupled by means of a very
small capacity condenser to a third
tuned circuit which forms the grid
circuit of the detector valve.

The fact that the screened-grid
valve is provided with a tuned-anode
circuit instead of the customary H.F.
transformer means that a very full
degree of amplification is obtainable,
and it has been found that very con-
siderably better magnification 1is

and on a full-sized outside aerial,
that station disappeared completely
from about 380 metres upwards.
Nevertheless, the amplification given
is extremely good, and distant stations
come in at excellent volume once one
has got the knack of handling the
three dials. )

This latter point should perhaps be
emphasised a trifle, because prospec-
tive constructors should realise that
any three-circuit set requires just a
little practice before one gets the
best from it. It is not really a difficult
matter, but it takes a little time to

207

the need for realising that all three
dials must bé in step lest you have the
same upsetting experience that we did
when this set was first finished : we
attempted to tune in the local station,
and could not find it! It took some
moments to find the correct “ in step ”
setting for the dials, but, of course,
once it was found searching became a
comparatively simple process.

Ordinary Plug-In Coils Used
‘The reader will by now have a

general idea of the arrangement of the

circuit, and we can proceed to go into
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the circuit diagram of the receiver, and
see how it is all worked out in practice.
First of all, note that quite ordinary
plug-in coils are used throughout,

and by making efficient use of the.

various types available, only one
coil is needed in each circuit, making
three in all. Coil changing, when
going over from long to short waves,
and vice versa, i8 thereby consider-
ably simplified (you will realise, of
course, that wave-change switching
in a circuit which is so relatively
complicated as this one is scarcely
a practical proposition).

The Tapping Ppints

Standard “ X ” coils are used for
the first and third circuits, and in the
first the ¢ X ” tapping is used for aerial
coupling purposes in just the normal
manner. In the third ecircuit the
X " portion of the winding is used for
coupling between the H.F. anode
circuit and the detector grid circuit,
and also to provide a small reaction
winding. Actually, you will see that
it is a form of Hartley circuit, in

B

The detector and L.F. circuits. Note the flex lead for the tapping points on the coil.

which the tuning condenser is con-
nected across the whole coil, and a
filament lead taken to one or other
of the tapping points on the coil:
(Always try both these taps and see
which is the best one for your par-
ticular conditions.)

A Safety Scheme

In the anode circuit of the screened-
grid- H.F. valve we have another
standard plug-in coil, and there is
here a choice of two types of coil
and two systems of connection. The
simplest thing to do is to use a
perfectly plain tuned-anode and an
ordinary standard coil, and this
usually gives the maximum degree of
amplification. The anode coil, you
will observe, is tuned by a variable
condenser connected between one

end of the anode circuit and the
filament circuit, that is to say, actually
to the metal of the screening box. In
order to avoid a short-circuit of the
H.T. battery in the event of the fixed
and moving plates coming into contact
by accident, a fixed condenser of large

ey
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size is placed in series between the
variable condenser and the actual
anode circuit, as a safety precaution.
This does not, of course, affect the
tuning of the circuit in any appre-
ciable way.

This scheme is suitable in many
cases, but you may find that if you
are using particularly low-resistance
tuning coils there is a tendency to
oscillation, since it is well known that
if the coil resistances are below a
certain point and the general damping
is very low, even u screened-grid
valve will tend to oscillate, and it is
as well to be prepared for this fact.

Using Centre-Tap Coil

We have found that an excellent
procedure in such cases is to take the
lead from the anode of the valve to a
centre-tapping on this coil, a standard
centre-tapped variety being then re-
quired. This gives slightly greater
selectivity than was given before. To
obtain this arrangement the flex lead
from the anode of the valve (marked
X in the wiring diagram) is taken
to the centre-tap terminal on the coil,
all other connections remaining ex-
actly as before. It is advised that
this scheme be tried out first of all.

To obtain the first scheme, namely,
a plain tuned-anode, the lead X
should be joined to that terminal of
the anode coil holder which is remote
from the H.T. positive lead, this
connection being quite clear on an
inspection of the wiring diagram.
Which ever method is used the coil
size rtemains the same, namely, a
No. 60 for the ordinary broadcast
wave-band, the same size being also
required for the other two sockets of
the set; X coils being needed in these
positions. Since the same size of
coil is needed in each- circuit they
tune very similarly, and if you care
to shift your condenser dials round
before locking them up so that they
all read exactly the same on any one
station you will find that they keep
in step fairly well over the greater
part of the tuning range. For the
long waves you will require coils of
size 250 in each of the three circuits.

Improving Reaction Results

Just one other point about the
general details of the circuit. We
have provided at the detector stage
our usual sensitivity-improving de-
vice which we introduced recently for
use in all capacity-controlled reaction
circuits, namely, a small adjustable

-bypass condenser from plate to fila-

ment of the detector valve. This is
just the usual compression type of
adjustable condenser with a maximum
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Rec;l Selectivity with the Scr;ened-Crid Valve!

capacity of either -0001 or -0003 mfd.
(either will serve), and it is adjusted
so that starting at minimum the
capacity is brought up to that value
which only just permits you to get
reaction over the whole tuning scale
when the reaction condenser is nearly
at its maximum.

The two left-hand dials control the tuning of the grid and anode circuits of the SG alve,

rotary-vane types of neutralising
condensers being quite suitable. This
is normally kept set to maximum.
While you are laying out the parts,
mark out a suitable position for the
adjustable bypass condenser at the
detector stage. The position shown

only clears the moving vanes of the

while the right-hand one tunes the grid circuit of the detector valve.

The rest of the set is quite straight-
forward and calls for no particular
explanation, although it should just
be mentioned in passing that no
separate H.T. tapping is provided
for the screening electrode of the
H.F. valve, this electrode being fed
through a voltage-dropping resistance
off the same positive terminal as the
anode of the valve.

The Screening Box

Turning to constructional matters,
there are several details which may,
perhaps, be mentioned with ad-
vantage. The screening box is very
similar to the ones employed in the
“Summertime ”’ Five, and is actually
exactly the same except that the rear
extension pieces are omitted. Since
this box is of limited depth, and
since, moreover, it contains only three
components, it was not considered
worth while to fit .the usual dummy
baseboard, the parts being actually
screwed down direct to the base-
board of the set through suitable
holes in the metal. (The metal is
quite soft and thin, and you will not
find it difficult.) While dealing with
the contents of this box, we should
just mention that the neutralising
type condenser you will see therein
is actually the coupling condenser
between the anode circuit and the
tuned-grid circuit which follows, and
this should have a maximum capacity
of about ‘00005 mfd., one of the

third variable condenser by rather a
small margin, and with some types
of variable condenser you may find
it necessary to turn the third one
round a bit so that the vanes do not
foul the knob of the bypass condenser,
or in some cases to move the bypass
a little so that there is rather more
space for the variable. Naturally,
this will depend upon the particular
components used, and a slight re-
adjustment of the layout is very easily
made if you find it necessary.

The operating voltages for the set

are quite straightforward, being the
standard recommendations for the
detector, screened-grid, and L.F.
stage. The screened-grid valve to
give anything like its best must, of
course, be provided with the full 120
volts permissible, and this should be
applied to the terminal H.T.--1,
which feeds the screened-grid valve.

The valves should be as follow:
The first socket needs a screened-
grid valve of the newer upright type
with the anode terminal on top, two-,
four-, and six-volters being all suitable
for this receiver. The detector should
be of the H.F. type with an imped-
ance of about 20,000 ohms; and the
third valve, a power or super-power,
according to the current-supplying
capacity of your HT. supply. The
choice here will naturally depend to
some extent upon whether your main
interest is in long-distance reception
or in high-quality results from the
stronger stations.

““6-Pin ’’ Possibilities

Our general impressions of this new
type of circuit are so favourable that
we intend to develop it considerably,
and the reader who has a certain
number of components on hand and
is considering a new set may be
interested to learn that we propose in
the next issue of MoDERN WIRELESS
to include a variation of this design
in which 6-pin coils are used for the
first and third circuits, the types
being the split-primary aerial coil and
split-primary H.F. transformer.

i

With valves and coils inserted ready for work. Both the coils visible here are of th
standard ‘X’ type.
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Notes of Interest on Short-Wave Receivers and Reception.
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By W.L.S.

SEEM to have had recently a large
1 crop of inquiries after suitable
layouts, rather than circuits, for
short-wave work, It israther difficult
to describe layouts in detail without
the help of a diagram, and space this
month does not permit that luxury.
I must say that the most sensible
layout I have ever come across for an
out-and-out short-waver is that used
by a friend of mine, who has a
“dummy ” panel with the two dials
and the L.T. switch on; behind this
(about six inches away) is the proper
panel with the two condensers linked
up to the dials by extension rods.

No Hand-Capacity

The detector portion of the set is
behind this panel, and the L.F. section
is accommodated between the two
panels. Thus there is no risk what-
ever of hand-capacity effects, the set
18 reasonably compact, and wooden
panels may quite well be used if de-
sired.

Since I myself never seem to have
the same receiver going for two conse-
cutive sets of notes, it is not of much
use deseribing the present set; it is
interesting, however, inasmuch as the
circuit is an Ultraudion, which appears
to behave very nicely right down to
ultra-short wave-lengths of the
* freakish ” order, and it is a great
advantage only to have to use one coil
in place of two, where rapid changes
in wave-length are desirable.

There is no denying the fact that we
have now reached the duli period of
the year fcr short-wave work, and I
strongly advise those who are thinking
of giving themselves the luxury of a

‘might be.

“ rebuild ”’ to do so now, and to take
their time over it, so that they have a
really good outfit going by the time
conditions liven up again.

A General *‘Rebuild ’’

1 have completely dismantled my
transmitter and the usual receiver that
works with it (as opposed to the set
covering the whole of the short-wave
range), and although the temptation
to get them together again in a couple
of days is sometimes very strong, I
am doing the rebuilding thoroughly.

Of course, the trouble about re-

)
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Famous radio en-

gineers visit the
American Bureau
of Standards at
Washington, Left
to right are: Prof.
Kennelly, of
Harvard, Dr.

Dellinger and Dr.
Alexander Meissner,
of the Berlin Tele-
funken Co. Dr.
Dellinger is explain-
ing the operation of
the gear in the
portable observation
station.
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building at this dull period of the year
is that when one does get going again
it is very difficult to tell whether
everything is going as efficiently as it
might. You can hardly tell right
away whether you have struck an
extraordinarily bad night for the first
test or whether the set 1s not all that it
Here again patience is
210
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required, and if you resolve not to
worry for the first three or four days
vou will soon find out what is happen-

ing.
Problem of 58W

58 W is rather a problem nowadays.
I receive quite a crop of letters now
and then from India which refer to
the B.B.C. in no uncertain terms,
and obviously the writers regard
5 8'W asa “ Heath Robingon station.”

On the other hand, if T say a word
against him a whole host of people
write from South Africa and fairly
demolish me on the spot.! In South
Africa reception of 58 W (in some
parts at least) appears to be faultless,
and the thnll that the homesick ones
experience on hearing the London
announcer (and, of course, Big Ben) is
quite unequalled by anything that
other short-wave stations can give
them.,

I don’t profess to know a great deal
about the aerial systems that they
use at Chelmsford, but none of them
appears to have given the Indiun
listeners a very high degree of satis-
faction as vet. Surely the B.B.C.
realise by now that they were wrong in
their first ideas about. the popularity
of the steps they took with regard to
Empire broadeasting.

Resistance Reaction Contrel

How many readers of these notes
have tried resistauce control of re-
gereyation on their short-wave
receivers ¢ It is well worth trying,

at all events, and for those interested
there is a very excellent article in the
August * QST,” by one of the
technical editors, on the subject.

The relative merits and de-merits
of some ten different systems are
summed up in a very concise and
Interesting manner and the article is
well worth reading.
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WONDER how many experimenters
realise the extreme susceptihility
of the screen-grid valve to added

external capacity, and the resulting
effect on the selectivity, amplifica-
tion and stability of the receiver.

This was borne on me very forcibly
recently when called in by a friend to
see if 1 could diagnose the trouble in
his receiver.

He had made up a four-valve set
(H.F,, Det., and 2 L.F.), using wave-
change coils and a 8.G. H.F. valve.
This had worked very well, gave
excellent H.F. amplification, and was
quite stable.

Two Similar Sets

An acquaintance of his who had
heard the set was so pleased with
the performance that he asked him to
make up a set for him, to go in an old
Sheraton cabinet that he had. My
friend accordingly built up a copy
of the set to fit in this cabinet, and
arranged the receiver so as to have a
sloping, almost horizontal, control
panel, and with this exception the
two sets were identical.

the Experimenter.

“ By C.P. ALLINSON, AM.E.E., F.Inst.P.Inc.

I have drawn a rough sketch of each
set, the original set being shown in
Fig. 1 at A, and the duplicate in
Fig. 1 at B, while Fig. 2 shows the
skeleton theoretical diagram of the
H.F. side of the receiver, omitting
the wave-change switching arrange-
ments, as these merely serve to
complicate the circuit.

Very Different Results

I hooked up the set-and proceeded
to test it out on the aerial. Compared

. with the original set, the results were

0{9044 CornoerseRs
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quite good, though not, in my opinion,
quite up to the standard of the other
set on the broadcast wave - band.
When, however, I switched over
on to the long wave, not only did I
find the set unselective, but exceed-
ingly unstable from about 1,300
metres downwards. Hilversum, for
instance, could not be got without
the set oscillating violently. Or if
stability were obtained by detuning
the two circuits, then about three or
211
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four other stations all came in on top
of Hilversum.

It was quite obvious that something
was wrong in the set, for the other
receiver was perfectly stable on the
long waves. I carefully checked
the connections, all were 0. K. Com-
ponents were examined and tested,
valves tested and different ones tried
out, different aerial lead arrangements
tested, for it was possible that
coupling between the aerial lead and
the plate circuit of the S.G. valve
might have been present in one set and
not the other. ’

The Mystery Explained

All to no purpose, however, and I
was about to give the set up as one
of those mysteries that occur occa-
sionally in wireless, when I chanced
to take one more look at the two sets.
I then noticed that in the case of the
set built with the horizontal panel,
the valve was so placed that the lead
from the grid went up almost verti-
cally to the tuning condenser, so that
the lead was close and parallel to the
valve itself. A thought struck me,
was this lead close enough to intro-
duce extra capacity coupling between

_%___T
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The Interesting Effects of Neutralisation

grid and anode? Also, the anode
terminal was close to the fixed vanes
of the tuning condenser.

The other set was connected up,
a piece of wire connected in the same
position in the set—and, lo and behold,
this receiver then became unstable
on the lower end of the long-wave
coil!

Now, the slight variation in lay-
out and the position of that one lead

A926

Fic3.

L or Box

ONTINUATION
OF SiwE oF Box

Seors Fom LEADS 10 FPass rrrRouGh

cannot have introduced more than
an added fraction of a micro-micro-
farad, yet it was sufficient to produce
instability on the long-wave coil.

This sensitivity of the 8.G. valve to
added capacity, and the ease with
which such capacity can be added,
has further been brought home to me
during some experiments I have been
carrying out with neutralised screen-
grid H.F. amplifiers.

An Interesting Experiment
In the test set the H.F. valve is
mounted fairly close to the coil,
which 18 a vertical six-pin coil, with
the grid connected to the end of the
winding. - The plate of the S.G. valve
1s, of course, also at the top, so that
the proximity of these two parts of
the circuit resulted in a certain
additional capacity being present. I
suspected this to be so, and a re-
arrangement of the layout proved it.
In the original set I found that I
had to use seven turns for the neutra-

=
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lising winding, a number greatly in
excess of what I had expected. With
the new layout, the number of turns

was reduced to three, but, even so;
this was still more than I had reckoned
would be correct on theoretical
grounds. So I determined to take the
matter a step further, and by entirely
re-designing the screen i= I thought I
should be able to get to the root of the
matter.

Special Screens Devised

1 therefore had some special screens
made up on the lines of the drawing
in Fig. 3. It was my intention by
using this type of screen to put all
tuning coils, condensers, H.F. chokes,
neutralising condensers, etc., inside
the box. The valvé filament resist-
ances and screen shunting condenser
would be placed in the bay at the
back. By this means no extra
capucity could possibly be added
between plate and grid, for the wiring
was 80 arranged that no leads in in-
put and output circuits came near
each other.

That my conclusions were correct
was shown by the fact that I now
had to reduce my neutralising winding
to one turn, the correct number ac-
cording to the theoretical aspect of
the matter.

( A */
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When working with two 8.G. stages,
the precautions to be taken become
greater in number and greater care is
required. It is-possible to get coupling
in filament circuits, in common H.T.
leads, and in all kinds of odd ways
that have to be considered.

. A Fixed Plan

When working with an H.F. ampli-
fier of this description I always work
according to fixed plan, which has for
its object the elimination of coupling
of this description, and Fig. 4 shows
in theoretical form what I do.

At A you will see what is an
ordinary straightforward scheme of
wiring. H.T. and L.T. busbars supply
the two H.F. valves, a variable
resistance 18 used to control the
potential of the screens, while a

212

filament resistance for the two H.F.
valves forms a convenient volume
control. Were you to make a set like
this, it is exceedingly probabie that
even with inefficient coils if would e
quite unstable. Fig. 4B shows the
wiring Tevised =0 as to give freedom

I } ) £16 S0

trem coupling through common leads,
without carrying the scheme to
extremes.

First of all, separate leads from
the filament resistance have been
used, while this resistance is shunted
with a large fixed condenser, between
‘1 and 1 mfd. will gerve. The two
screen leads have also been separated,
as also the H.T. leads, the shunting
condensers being connected as close as
possible to the point where they are
10 Le effective,

S.G. Voltage Control

As regards L.T.—, T Lave ussumed
that screening boxes are being used,
and that they are serving asa common
L.T.— return and earth lead for all
circuits. In any case, the 1esistance
of the copper boxes is negligible, and
1 doubt if it would be possible for
any coupling to be introduced when
they are all well bonded and earthed.

-
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We now come to another point that
1 have noticed in my experiments with
S.G. valves, and this concerns the
control of the screening-grid potential.
Although I have used the series
variable. resistance with a certain
amount of success, I have not really
been satisfied with it since a high vahre
of resistance is often needed.

I therefore came to the conclusion
that I would try the potentiometer
method instead. The two arrange-
ments are shown in Fig. 5-at A and B.
The B method I found to be iar
superior, the control of the voltage
was much more accurate and positive.
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HEORETICALLY  current sug-
ll plied by A.C. power mains
should be much purer than
that from the D.C. variety. An A.C.
generator has no commutator to
generate subsidiary ripple. Also it
is generally much easier to keep the
slip rings that figure in A.C. genera-
tors free from sparking. Not that
there should be sparking in the case
of a D.C. generator if this is kept in
good order, but, unhappily, it is only
too frequently known to occur.
However, it is not likely that you
are going to have a network of power
distributing lines all over a city with-
out these picking up parasitics. Thus
we are apt to find H.F. on even A.C.
mains. But having eliminated this by
means of series H.F. chokes, there
are still plenty of interference possi-
bilities in the alternations of the
supply itself.

Loud-speaker Limitations

At one time ordinary A.C. hum did
not worry us, for our outfits could not
deal with frequencles below about 100
cycles, but now we have stepped-down
not only to the 50 of the average A.C.
supply, but in cases lower. Obviously
then, among other things, we must
not have too much wire near the set
carrying raw A.C., for this can be
caught up by induetion and slipped
through to our very efficient loud
speakers.

It is a modern practice to feed
certain types of valves with un-
rectified A.C. The  indirectly
heated ” valve utilises this * juice ”
for operating a heater element not in
any way connected metallically to the
cathode, whxch is, in this case, the
“filament ” of the vaive. In another
type of mains valve this raw A.C.
current is passed direct through a
thick, short, low-resistance filament.

The average resistance of the fila-
ment of this typeof valveis 1 ohm,
and the potential difference across it
is something less than 1 volt. And
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operated properly these mains valves
give . wonderful results, but in order
to eliminate any possibility of hum
arriving with the music at the output
end of the set, the grid returns of the
valves should be taken to the elec-

‘trical centre of the filament circuit_.

Filament Circuit Balance

This centre can be more or less
positioned by means of a centre-
tapped transformer, but perfect
balance cannot be achieved by this
means for the reason that the connect-
ing wires in different sets will vary in
resistance.

Untndy wmng where mains units are
concerned may be dangerous and possibly

cause ‘“hum '’ in the loud speaker.

But a potentiometer can be brought
into service in -order to achieve per-
fection. The two ends of the winding
of the potentiometer should be con-
nected across the filament input, and
the grid return or returns taken to
the contact terminal. The potentio-
meter is then adjusted until the hum
disappears. But even without the
use of such a device it may, of course,
be found that the hum is of a minor
character and only audible when
there is a pause in the transmission.
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In the case of a multi-valver it ia
obviously desirable, if not essential, to
employ shielded wire for the filament,
circuits when raw A.C. is being fed
through them. Suitable lead-covered
wire is very easily obtainable from
any electrician’s store. The covering
of every separate length used should
be connected by means of a soldered
lead to the nearest earth point.

A Restricted Field

It should be noted that the field
surrounding a conductor carrying an
alternating current of such low fre-
quency as 50 cycles or so is not likely
to be a particularly extensive one. It
cannot be compared, for instance,
with the field generated by H.F.
Nevertheless, if you would be thor-
oughly free from hum then you should
adopt the precautions 1 have indi-
cated.

While we are on the subject ot
mains, it might prove useful to say
something in regard to earth currents.
You might adopt all the precautions
laid down in regard to shielding, fila-
ment circuit balancing, and so forth,
and still hear a noise in your loud
speaker that sounds very much like
noisy mains. - This may be due to
earth currents.

Earth Cuarrents

There are frequently quite heavy
electrical demonstrations caused in
the earth by leakage from power
mains, especially near electric tram-
ways and railways. I have myself
quite recently experienced this. A
counterpoised earth would have
stopped the trouble, -but 1 wus. un-
able to arrange omne.

However, 1 completely cured the
disturbance by placing a mains L.F.
choke in series with the earth leud.

Of course, it would uwot prove a
barrier to parasitic impulses of aw
H.F. nature, but only to interference
of purely L.IV. character,
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Above is a disassem-
bled Kuprox unit
showing the oxidised
plate and circular
contact discs. The
small rings are insu-
lators. Each side of
the square plate is
oxidised. To the left
is the Elkon L.T.
unit, which rectifies
A.C. for the operation
of valve filaments.
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N HE placing on the British market
V]_ of a further “ dry rectifier ’—
the Elkon—which the Igranic
Electric Co. are now marketing,
draws attention once again to what is
really a remarkable series of devices
of the greatest utility in a number of
branches of radio and electrical
engineering.

It is strange, too, that so many
experimenters and the general public.
should have settled down to call
them “ dry rectifiers,” because their
dryness is a characteristic by no
means confined to this type of rectifier
—nothing, for example, can be drier
than a rectifiying valve—and the
number of liquid rectifiers in use is so
small as to be negligihle, at least so’
far as radio is concerned.

How They Work

However, the name seems to have
stuck, although the Westinghouse
Company have always referred to their
type as a ‘ pecrmanent all-metal
rectifier.” Purists - might equally
object to the term “ all-metal,” for an
essential part-of this rectifier is the
oxide between the metal plates.

But as we all know what is intended
by “dry rectifier”’ let us consider
the various types, their modifications,
and how they work. Although all
dry rectifiers superficially resemble
one another closely, actually they can
be divided into two main groups—the
copper oxide rectifiers and the sul-
phide rectifiers.

A typical sulphide dry rectifier is shown to the right. The two back lugs are connected to the A.C. supply. The central lug (with
terminal) and the right-hand bolt are the D.C. connections. On the left is the Elkon H.T. unit.
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A fascinating chat about dry recti-
3 fiers. How they work, and what
22 they do in mains units of various $
: kinds.

*e

Both types are made up of an

assemblage of units according to the.

purpose for which they are designed.
Thus a simple single-wave rectifier
may be made up with a single series
of units, while a full-wave rectifier
may consist of four sets of units,
arranged ‘* bridge fashion.”

The Individual Units

The size and number of the in-
dividual units will depend respectively
upon the current the rectifier is

designed to pass, and the. voltage

applied to it. Thus a low-voltage
high-current rectifier for accumu-
lator charging or running filaments
from the mains will have a compara-
tively small number of large units,
while high-voltage low-current recti-
fiers, for charging high-tension ac-
cumulators or providing high-tension
power from the mains, will have a
large number of discs of relatively
small area.

Thus in the design of a dry
rectifier we have to consider carefully
the purpose for which it is required.

Iraffic|
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The **Stedipower '’ unit, showing the Kuprox Rectifying unit in use.

Each rectifying unit has a certain
resistance (the resistance differs in
different types), therefore there is
a certain power dissipation.in the
rectifier which shows itself as heat.

For this reason practically all dry

rectifiers—and particularly those used

for continuous running—have care-
fully arranged radiating fins to assist
in the dissipation of the heat, and
for this reason, too, it is inadvisable

_to build a dry rectifier into a confined

space where
there is no p
adequate ven-

tilation. The
amount of per-
missible heat

in a rectifier
depends upon
the particular
type ; some can
he, and in
fact are, run
very hot with-
out any dele-
terious effect.
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Four volts per unit is about the
general allowance, and, as most of the
units are made up in disc form, a
high voltage rectifier consists of
a pile of discs generally assembled

and bolted on a central insulated rod.

Copper Oxide Type
Dealing first with the copper oxide
rectifiers, two forms are on the British
market—the Westinghouse and the
Kuprox. The - peculiar rectifying

e -

—————————————————— 17}

On the left are the new Westinghouse H.T. Rectifier units referred to in the text of this article. On the right is an apparatus
designed by the author for testing out the Elkon H.T. unit.
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‘properties of the copper oxide film has

been known for many years, but it is
only comparatively recently that
practical forms of oxide rectifiers
have been evolved, owing to the
difficulty of establishing proper con-
tact with the oxide film.

Briefly considered, it may be said
that when a sheet of copper is
oxidised, two oxides are formed upon
the surface, the oxide in contact
with the copper being “ cuprous”
and the outer layer ““ cupric.”” The
rectifying action takes place between
the surface of the copper and the

cuprous oxide, and in order to make a

practical rectifier we have to remove
the cupric oxide and establish good,
sound electrical contact with the
cuprous.

How They Are Made

Great carc is necessary in the
preparation of the oxide film and
considerable knowledge and experience
is necessary in order to do this
properly.

The method of establishing elec-
trical contact with the cuprous oxide
differs in the cases of the Kuprox and
the Westinghouse. In the latter
rectifier, after the oxide has been
formed on the surface of the copper
the outer layer of cupric oxide is
removed by a special process and
intimate contact established with the
underlying layer of cuprous oxide by
means of a lead disc, this contact being
formed under very great pressure.

A close-up of the Kuprox unit.

An assembled  series of Westing-
house units therefore consists of a
dise of copper, a layer of cuprous
oxide, a thindisc of lead, and a radiat-
ing fin much larger than the copper

. and then the cupric

disc, with as many ol these groups

as are necessary for the voltage and.

current. This radiating fin can be of
any suitable metal.” It is some-
times convenient to oxidise both
sides of the copper disc and the two
sides can then be joined .in parallel.
In the Kuprox
process the copper
disc is first oxidised,
as in the case of
the Westinghouse,

oxide layer, which
is not wanted, Is
reconverted  into
pure copper by a
chemical process,
this pure copper
layer being in the
most intimate
molecular contact
with the underly-
ing cuprous oxide.

The surface layer
~of copper being in
every way an excellent conductor,
contact can be established with it
without any very high pressure such
as is necessary in the Westinghouse
type. The general assembly of the
unit with radiating fins, series-parallel,
etc., for the different purposes is
similar in both the Westinghouse and
the Kuprox rectifiers.

1 have no figures by me -with regard
to the current density allowed in the
Westinghouse rectifiers, but the
Kuprox people state that where no

i means of artificial
coolingisemployed,
and using the
standard commer-
cial spacing of # of
an inch, it has been
found that a cur-
rent density of 200
milliamperes  per
square inch (recti-
fying ‘arca) will
ensure continuous
operation with not
more than 20
degrees Fahr. rise
in temperature in
the  surrounding
air.

With the help of
additional radiat-
ing space, forced
ventilation, oil im-
mersion, and wider
spacing, or a com-
bination of these, the ficure may be
increased to many times this value.
My own experience with both types
of rectifiers has shown me that the
Kuprox runs, considerably hotter
216
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than the Westinghouse, and an
examination of the individual recti-
fiers shows that the Westinghouse
rectifiers are designed to work
with a very much lower current
density, which would appear to be
all to the good.

The Elkon L.T. supply unit.

I have used both types of rectifiers
for over a year for many hours each
day, and Irequently for twenty-four
hours on end, and I cannot find any
deterioration in either of them, so
that both appear to be quite practical
propositions.

Comparatively Little Used

On the high voltage side, that is to
say for the provision of rectified cur-
rent for high-tension, the dry rectifier
has been comparatively little used
among home constructors owing to
the almost prohibitive cost of the
necessary units. Good modern recti-
fying valves have a very long life (I
have, for example, a U.5 rectifying.
valve which has been in use on the
average five hours a day for over a
year without the slightest apparent
deterioration, and 1 have friends who
have used them similarly for over
two years), and their cost is not un-
reasonable.

The U.5 will give a D.C. output of
60 milliamperes, which is consider-
ably more than most people require,
and costs £1. The Westinghouse
dry rectifier, of corresponding type,
cost until recently four times as much,
and while 1t will deliver up to 100
milliamperes, as against 60 milliam-
peres, on the other hand the maxinium
voltage applied to it must not exceed
250, whereas the U.5 will stand 400.

The Westinghouse rectifier has the
advantage that no filament current
is required, and therefore the overall
efficiency i3 higher (there is also less
voltage drop in the rectifier), but on

(Continued or page 283.)
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A practical article on an often maltreated part of the

NE of the most valuable acces-
sories to the listener is usually
unconcernedly referred to as

“the L.T. battery.” This, in con-
trast to the H.T. battery, is usually
of the accumulator type, and because
it is so robust and faithful in service
it ix often greatly misunderstood
and very badly treated.

Too Often Neglected

Generalty purchased when the set
is first built, it is usually charged
up and left to get on as best it can,
without any further attention, save
an occasional charging when “run
down ”’ or topping-up when the acid
level has dropped too low.

It is constantly maltreated and
overworked, but continues to give
good service for a long time until it
begins to fail to * hold its charge ™
and to sulphate badly.

Like most things, hLowever, es-
pecially where wireless is concerned,
there 1s a right and wrong way to
treat an L.T. battery, for the internal
action of the accumulator is by no
means a simple one. The idea that
it “ holds” electric power which is
‘“ packed ” into it by the charging
station and gives it out again when
the set is attached to it is only a half
truth.

‘““Holding > a Charge

Actually the passage of the electric
current through it at the charging
station causes a very important and
fundamental change to occur in the
composition of the plates of which
the accumulator is built up, and it is

-accumulator.

By G. W. EVANS.

only when the accumulator is asked -

to give up its “ charge’ by being
counected to the valves of a wireless
set, or some other similar current
operating device, that this change
which has taken place in its various
plates is reversed and they return
to their former eondition, an electric
current being supplied at the same

" time.

The capacity of an accuinulator to
“hold a charge,” as it were, is
dependent upon the size and number
of its plates, and also on the condition
of those plates. When the manu-

facturers turn out the accumulator-

it is in first-class condition. 1t is

usually properly charged. and will
hold pretty well its maximum charge.
After one or two recharges it reaches
the zenith of its “ capacity,” which

Biphen wat®
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Topping-up the accumulator must always
be done with distilled water.
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wireless set—the low-tension

is-known and referred to as so many
ampere hours.

If you treat the battery properly
it will remain at this zenith for a
considerable time, but if you treat it
badly then its charge-holding proper-

ties will rapidly be reduced and before

very long 1t will be giving com-
paratively poor service.

The ampere-hour capacity of an
accumulator gives you thenumber
of hours which the battery will supply
at one ampere of current. For in-
stance, 1f the battery is rated at a
capacity of 30-ampere hours it will
supply one ampere for thirty hours,
or two amperes for 15 hours, or half
an ampere for 60 hours, and so on.

~ An Important Rule

But in order to keep the battery
in good condition it ‘is advisable
never to discharge it at a rate greater
than one-tenth of its maximum
capacity, that is, in the case of the
30-amp. type, never take more than
three amps. i

Preferably never discharge it at a
greater rate than two amps., but any
rate greater than three amps. is liable
to damage the battery or, at least,
considerably shorten its hfe.

Similarly the average accumulator,
should never be charged at a rate
greater than one-tenth of its ampere-
hour capacity. Always top it up
with distilled water—never use tap
water—and for long life it is best to
bave it cleaned right out at ieast every
eight or nine months and filled with
fresh acid of proper specific gravity,
and afterwards carefully recharged-
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with a long, slow charge by a reliable
service station.

The voltage of the battery should
be tested when it is on discharge and
not lying around idle, and a further
check should be given by means of a
hydrometer. The specific gravity of
a fully-charged battery should be
somewhere about 12, while the
voltage should be about 21 volts,
the specific gravity dropping to about
118 and the voltage to 1'82 when
the battery requires recharging.

The “‘Safety’’ Limit

Any drop below these figures means
that the battery is below its “ safe
discharge ”” figure, and should be re-
charged at once. Running a battery
below its safe limit will shorten it
life and in the end is an expensive
procedure.

The terminals should always be
kept well greased, free from corrosion
and verdigris, which eat into the
terminals and cause bad contacts,
while regular charging and careful
but regular discharging is one of the
main points to consider in the correct
treatment of the average low-tension
battery.

Special slow-discharge batteries
can be treated somewhat differently,
but the average L.T. battery should
be cared for as indicated if full
service is desired.

Trickle Charging
If you have a trickle charger it is
easy to keep the battery ‘“up to
scratch,” but even with a trickle
charger it does the battery good to
be discharged to its safety limit

gassing which will occur if the battery
18 charged right up to its fullest
capacity each time will cause the level
to drop rather more rapldly than you
may expect.

It is always advisable to keep a
bottle of distilled water on hand, so
that you can add a little every now
and then before the battery is
charged. This water should always
be added while the battery is either
charging or before it is charged, and
certainly not just after it has been
charged.

When a battery is fully charged
and is on charge the electrolyte
takes on a slightly milky appearance,
gassing also occurring. After this
milky appearance has shown itself
and the cells are gassing freely they
should be left on for an hour or two
to charge completely.

Preventing Spraying

Do not forget that during the
charging operations, when gassing is
occurring, the battery should not be
near any parts of the set, such as the
cabinet or close to the speaker, as a
certain amount of spraying may take
place, which is likely to cause corro-
sion of metallic parts in a very short

* time.

To stop excessive spraying, a thin
layer of mineral oil of about an eighth
of an inch thick on the top of the
electrolyte will do a lot of good.
Such oils as Price’s ““ Blancol 7 are
very good for this purpose, but on no
account should Hudson’s Soap be
employed, as is sometimes recom-
mended, in order to stop frothing.

Bad frothing is usually due to

The H.T. accumulator needs the same attention as the L.T. battery and should be care-
fully checked as to voltage and specific gravity. Neglect of this type of battery, with its
small plates, will rapidly ruin it, and its charge-holding powers will quickly decrease.

occasionally and then recharged pro-
perly.

If you use a trickle-charger you
must k2ep an eye upon the acid level
in your battery, because constant use
of a trickle-charger and the constant

impurity in the containing case of
the battery, which in such instances
is usually of celluloid, and the
purchase of a hattery with a glass
container will obviate any possible
trouble in this respect.
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& AN ANTI -SPLASH %
FUNNEL S
By J.F.C,
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AD10 workers who have experi-
S, enced the filling-up of fairly

large accumulators with acid
will know pretty well, I expect, the
trouble which occurs when the acid
enters the accumulator too quickly,
with the result that the escape of air
from the accumulator causes a minia-
ture acid spray to take place around
the neck of the funnel.

It struck me, however, that if a
piece of wire could be coiled round

06@@@

Showing how a spiral of wire is attached
to the glass funnel.

the ne¢k and a portion of the way up
the sides of the funnel, a clear air
space would be provided when the
funnel was inserted through the
accumulator vent. The difficulty
about carrying out the idea, however,
was to find some material which would
stick the wire to a glass or celluloid
funnel. I found after a time that
the best cement for this purpose was
at hand in the form of that friend of
the radio man, Chatterton’s Com-
pound. =~ Such a material, if applied
hot, will stick the spiral of cotton-
covered wire down to the sides of a
glass or celluleid funnel quite effec-
tively, and, unlike sealing wax, it
will not chip off when cold.

The result of my trials in the above
direction is the funnel photographed
at Fig. 1.



September, 1929

o S

i
2

% e
HE majority of experimenters who
takea real interest in obtaining
the best reproduction possible
from their set’ have invested, at some
time or another, in a milllammeter,
both in order to guard against over-
loading and also to satisfy themselves
that the valves, etc., are functioning
correctly. It frequently happens
that a good moving-coil meter has
been purchased, perbaps a couple of
years ago. At that time the owner of
the set, knowing that the total high-
tension consumption did not exceel,
let us say, 15 milliamps, chose there-
fore a meter with a full-scale reading
of perhaps 20 milliamps, the result
being that on substituting one of the
modern valves it is found that this
reading is quite inadequate.

At first it would appear that the
only thing is to buy a new meter
with a higher maximum reading in
order to meet the changed conditions,
but it may not be generally known
that this difficulty can quite easily
be avoided by the very simple alter-
native of attaching a suitable resist-
ance in shunt or parallel with the
existing meter, thereby increasing its
range to cover the new reading
demanded of it.

Few Tools Required

There must be very few experi-
menters whose collection of discarded
comporents does not include at least
one filament rheostat, and with the
aid of one of these and a few tools
we have all that is necessary to make
the required alteration.

The best method of deing the job
is probably as follows : For the sake
of example let us suppose that the
milliammeter in question has a full-
scale reading of 20 milliamps, and

Mopern WIRELESS

B e g

BV s‘N

K’h oA T TR AT B R R R RS

S R R | T

An easy way of making one meter do two duties is described
in this article.

By a Correspondent.

that in order adequately to meet
present conditions 1t is required to
increase this figure to 40 milliamps.
The first step is to adjust the high-
tension and grid-bias voltages so that
an exact reading may be taken on the
meter ; for example, let us suppose
that 16 milliamps is found to be a
convenient figure. Having done this,
the next operation is to attach two
short lengths of wire to the two
terminals on the rheostat and then
to fasten the other ends of the wires
under the two terminals of the milli-
ammeter, leaving the original leads
still under the same terminals also,

Halving the Reading

The slider of the rheostat should now
be turned to the off position and then
gradually revolved so as to include
less and less resistance wire in shunt
with the miliammeter. As this is
done it will be seen that as the
resistance 13 decreased, so the reading
of the milliammeter decreases, until
at a certain position of the slider the
needle, instead of reading 16 milli-
amps, reads half that figure—i.e.
8 milliamps.

A note should now be made of the
approximate amount of wire included
between the slider and the end
fastened to the other terminal, and
having made a small allowance for
connecting up afterwards, the rheostat
may be disconnected from the
milliammeter.

The next thing. to be done is to dis-
mantle the rheostat. This is generally
a.very simple process, being only a
matter of removing a few bolts and
serews to take it completely apart.

Fixing the Shunt Resistance

In many cases the resistance wire

will be found wound round a strip of
fibre, in which case it is only neces-
sary to unwind the surplus wire which
was not included between the slider
and the terminal.

The two ends of the resistance wire
now left on the former should again
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be fastened under the milliammeter
terminals and another reading taken,
when it will probably be found that
the meter reads perhaps 9 milli-
amps, owing to the allowance which
was previously made, and short
lengths of the wire should now
clipped off, frequent readings at the
same time being taken, until the
reading is reduced to exactly 8
milliamps.

The two ends of the wire should
now be permanently fastened (solder-
ing 18 preferable) to two terminals or
bolts mounted at either end of the
fibre strip, and the whole arranged so
as to be connected in parallel with the
milliammeter, either permanently or
brought into circuit by means of a
switch or jack,

Easily Applied Method

By now it will be seen that when
the shunt, which has been described,
is in operation, in order to obtain the
correct reading the figure shown by
the meter must be doubled ; that is,
if under normal working conditions a
reading of 11'5 milliamps is obtained,
the actual current flowing will be
23 milliamps. Thus where we pre-
viously had a meter reading only tc
20 milliamps, we have now one reading
to 40,

Obviously this method is not
limited to doubling the range of a
meter only; if necessary, the same
system may be used to treble or
quadruple the scale, while, should a
low reading on a more open scale be
required, such as the consumption of
one of the earlier stage valves, it is
only a matter of removing the shunt
in use to have the meter with its
original scale reading.

In the writer’s case a moving-coil
meter of well-kiown make was in use,
and it was found that the resistance
wire from a 6-ohm rheostat suited
the purpose admirably, the wire not
having a very high value of resistance ;
the amount to be removed was,
therefore, not very critical.
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LWAYS it is the unknown which
men fear—the distant place
which i3 uncharted and

legendary, the noise in the silence of the
night which may be anything or
nothing, and, on a wider plane, the man
in. another country whose language,
customs and ideas are strange.
Tgnorance is invariably at the root of
fear and distrust.

Behind most of the suspicion with
which  foreigners were formerly

Listening-in
ona
Flying-Boat.
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regarded lay a lack of the realisation
that they are ordinary human beings
like ourselves; their remoteness,
owing to crudity of communications
between one country and another,
sometimes gave them an unreal
quality which for some people held a
terror which would readily vent itself
In war.

International Entertainment

To the Englishman, a Frenchman
was not just another human being
like himself, but almost a mythical sort
of caricature of a human being—a
name, not a reality; someone of
whom every Englishman was just a
little suspicious. The same was true
of the German and the Italian, the
Dane and the Spaniard, and so on.
Until wireless came on the scene.

The one great element which was
necessary to break down the barrier
of mistrust which existed, through
ignorance, between the ordinary
people of ome country and the
ordinary people of another was some
daily means of communication with
eachotber. Wireless, asif by amiracle,
provided that daily communication,
that mutual interchange of entertain-
ment and opinion, and that free
contact of one national mind on
another which may do more to assure
the future peace of the world than all
the schemings of the politicians
and diplomats.

Mr. Baldwin Tunes-In Berlin

For wireless makes the whole world
kin because it brings to every man
an intense realisation, perhaps for the

= all

Striking differences in the uses of radio are disclosed by these three photographs, showing respectively the Voxhaus (Berlin) orchestra
broadcasting,-a super-flying boat in touch with land, and the microphone at the signing of a Paris Peace Pact.
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World Pea

By Brig.-Gen.
CB., CM.G., D.S.O.

first time, of the essential humanity of
other men the world over in spite of
a hundred and one superficial dif-
ferences.

I remember a very striking state-
ment made by Mr. Stanley Baldwin,
when Prime Minister, at an Albert
Hall gathering of the League of
Nations’ Union. Dealing with wire-
less and world peace, he described very
reahstically how, coming down to
breakfast one morning, and having to
wait, he tuned-in his wireless set to
Berlin! Now this isreally immensely
significant.

Breaking Down Boundaries.

There was a time not long since
when, except to the travelled nunority,
Berlin was but a name learned by
heart at school during a somewhat
dull geography lesson, or casually
mentioned now and again in the
Press. People knew that men called
Germans existed, but their reality
and their humanity had never been
forced on to the consciousness of the
majority. Probably they had never
heard a German voice.

The soldiers above are talking to a tank,

by-radio. To the right is shown a modern

battleship’s aerial.

MoberN WiIRELESS
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To-day there must be thomsands
upon thousands of listeners who tune-
in Berlin day after day—for whom
Berlin has become, not a name, but a
vivid reality.

It is the same with Paris, Rome, and
any great capital you care to mention.
People are dancing to music made by
men and women. in these- places
which before they may hardly have
realised as having 4 concrete existence.
They will go on dareing to this music

The portrait to the right is of the author,
and the picture below it shows a German |°
high-school class listéning to "a broadcast |,

lesson from France.
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Radio a Potent Force for Peace

for twenty, fifty, a hundred years—
who can tell how long ¢  Isit remotely
likely that after a century or so of
such listening they will ever want
to fight the people in Paris, or Rome,
or any other more distant place ¢

Educational Broadcasting

Obviously not. And wireless is
doing more than entertaining people
and making them conscious of foreign
people as living realities. Tt is
edycating them. There is sometimes
an outery in certain quarters against
the educational side of broadcasting.
People say they do not want to be
educated by wireless; they want
entertainment, and there is much
justice in this point of view. Bnt
in any broadcast programme there is
almost always some shred of wisdom
to be picked up, perhaps slmost un-
consciously.

Many a war comes about because
the science of life, of which we are
sow dimly perceiving the rules, is not
acted upon, or is misunderstood. The
educational element in wireless cannot
help but give men and women a wider
and more sympathetic understanding
of this science, and incidentally help
to avoid those things which lead to
breaches of the peace between nations,

Even from the severely practical
point of view the introduction of
wireless into the machinery of war has
made war itself more futile than ever.

The growing efficiency of methods of
destruction i1s bad enough in itself.
The danger of every civilian in every
country in any war being as liable to
sudden death as the soldier at the front
1s sufficiently appalling. But because
both sides in a conflict use wireless,
their wireless power is cancelled out.

This is all to the good, for as men
realice the utter futility of war they

will become more and more ardent.

in the cause of peace.

You may say that ships and aero-
planes can be guided by wireless in
their voyages of destruction and death.
The same ships and aeroplanes may
be located by wireless before they
reach their destination. Even with
the faintest possibility of cities being
blotted outin a few hours by wireless
by both sides within a short time of
the declaration of war, the whole thing
becomes so absurd that surely no
nation with any instinet for self-
preservation would venture such a
step.

Quiet But Steady Influence

Wireless has, in fact, already
proved its worth in the cause of peace,
for it has been found very useful to the
Sccretariat of the League of Nations
at Geneva, in cases'of emergency if
the Council has to be assembled at
a moment’s notice when war between
two states appears-to be irvevitable.

There was the conflict a few years

[ 4

e k.

The Sign.als section keeping an Army Division in touch with G.H.Q.
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ago between Greece and Bulgaria,
which was settled amicably owing to
the intervention of the League. In
this instance wireless played a very
important part in assembling the
delegates quickly.

An enthusiastic listener of Penang.

But it is in its rble of unofficial
propagandist for peace that wireless
will do its most useful work.

Into the remotest hamlets in the
loneliest places, into the homes of men
and women who never during a hfe-
time move more than a few miles
away, it is bringing a new conception
of the world as a place where men
may differ externally, but where they
are moved by similar needs, hopes and
desires. Only time can show the
quiet but steady influence which it will
have on the hearts of men in setting
their feet in the paths of peace.
%@@@@@@@@@@@@@@@@@@ﬁ
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2 RADIO INVENTIONS &
B . 3
EBBEBHFEFFIREIODFHSD

T is a2 common fallacy that the

] lodging of an application for

provisional patent protection en-
titles an inventor to take action at
law against ‘ infringement ” of his
idea. The fact is, of course, that a
provisional application is merely the
staking of a claim. If anybody comes
along later and cndeavours to take
out a patent for the same thing,
priority is proved by the lodging of
that provisional application,

The patent, as a patent, is of no
value until the full specification has
been filed, passed by the patent office
examiners, and Letters Patent bearing
the official Royal Seal are granted.
The issuing of a number in connection
with a provisional application does
not signify that the Patent Office
considers the patent is a good and

BEHE

_valid one.
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oST listéners know that at every
B.B.C. station thereisa con-
trol room, with an engineer on
duty all the time that broadcasting is
in progress His duty is to control
the volume, toning down the too loud
passages or giving extra amplification
when the sounds “which reach the
microphone appear to be too weak.
So skilfully 18 the work of the control
engineer dome that seldom is it
realised how carefully he must be on
the watch against underloading and
overloading. - If you doubt this,
you can easily make a test for your-
self. The next time a strange speaker
is announced to give a talk, listen to
hiis opening words and probably you
will hear the control engineer at
work.

An Easy Experiment

After the pleasant voice of the
announcer introducing him ceases, ten
to one the opening words of the new
speaker are spoken either too softly
or too loudly. But before haif a
dozen words have been uttered he
has been toned up or toned down to
about the same strength as the
announcer’s voice, and at that
strength the control engineer will
hold him to the end of his talk,
neither too soft nor too loud.

It is not often realised that many
other varying forces are at work
beside the contro! engineer, and that
all day and all night the broadcasting
which comes to your set is heing
carried across channels that are
constantly tending te vary the volume
of the reproduction.

Night and Day Differences

The words “ all day and all night ”
were used advisedly, for here we have
a very important volume control
which affects all broadcasting. If
you live quite ‘close to a B.B.C.
station you may not realise the

s Everyone has noticed that some-
¢¢ times the local station’s pro-
gra Is louder than at
ve other tinmes for no apparent
o reason. This article outlines
< of the which play
&3 their part in modifying signal
4 strength. 4
b
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difference between day and night
transmission heard on the same
apparatus, but every country listener
knows that when the sun is up the
volume goes down, daylight reducing
the range of every transmitting
station toabout half its night strength.

It is only during the hours of dark-
ness that the distant stations start to
climb in on a small receiver, and many
a long-distance enthusiast sits up till
two or three in the morning because

A BROADCASTING

he has found that the later the hour
the better is his range of reception.
This day-and-night effect operates in
the general as well as in the particular
sense, so during the dark and cloudy
winter days reception is far superior
to that obtainable in the bright
summer weather.

Darkness Increases Range

Although the effect of better range
during darkness is now so well known,
it escaped notice for years after
wireless was introduced, and was
first appreciated by Marconi in a
long-distance test voyage on his
yacht the ‘‘ Elettra.” This voyage
was undertaken after his successful
attempt to span the Atlantic by
wireless from Poldhu to Newfound-
land, and it is a remarkable fact that
this astounding Transatlantic feat was
carried out during daylight, because

All the time that broadcasting is in progress engineers are operating volume controls to

strengthen weak passages and to toné down when the voice or music .is too loud. This

photograph shews,_the control room at the Prague station, which works upon a wave-
length of 487 metres.
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tteries Affect Signal

Strength

those responsible were not aware of
the far greater likelihood of success
after the sun had set! (The real
cause of day and night variations is
the Heaviside Layer, but that is a
story in itself.)

The Effect of Rain

Many listeners have noticed that
their strength of reception seems to
fall off during wet weather, but
this is not a true volume variation in
the same class as light and darkness.
Generally when signals fall off in wet
weather it will be fouud that the
insulators are either inadequate in
size or number, and that the rain is
forming a conductive path across
them to earth. The effect would be

.

EUROPE’S HIGHEST AND OLDEST

telephones. The reason for this is
that although broadeasting will always
reach your aerial (provided that it is
within range), the effect of it will
only be at a maximum when your
tuned circuits are adjusted to exactly
the same frequency as the distant
station’s.

Many Other Factors

At short distances there is a break-
through effect which may lead the
listener there to suppose that tuning
18 not very important, but all listeners
who live a long way from the nearest
station will have noticed how greatly
the results improve when the tuning
is set exactly right.

In every valve set there are many

“*MAST ”
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he Eiffel Tower broadcasting station is housed underground, and is famous because it

has the highest *“ mast >’ in Europe from which to suspend its aerial.

to leak a certain proportion of the
signals away, so it is hardly fair to
class this 'among nature’s volume
variations, as the provision of in-
sulators which remain dry will com-
Pletely remove these symptoms.

Out of Tune

All the foregoing affect the signal
before it reaches the set. But in the
set itself we have many volume
controls in addition to the particular
components which are so labelled.
Most of these apply particularly to
the valve sets, but even the crystal
types have the effect of detuning.

Everyone has noticed that throwing
the sct out of tune results in a marked
drop ‘in the power supply at the

other factors besides tuning which
affect the strength of reproduction,

The basis of the operation of every
valve set is the provision of suitable
low-tension voltage and high-tension
voltage from batteries or some other
source. Everything that goes on in
the receiver depends upon these, and
obviously the ideal plan for even
output would be an absolutely steady
source of supply.

The Voltage Drop

In practice both the low- and the
high-tension voltages vary, and to a
surprising degree in both cases.
Everybody knows that if you have
a 2-volt valve you must not supply it
direct from a 4-volt accumulator or the
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extra voltage will ruin it. But not
every listener realises that his * 2-
volt ” accumulator does not remain
steadily at 2 volts, being more than
this figure when newly charged and
considerably less before it is taken to
be re-charged again.

A good voltmeter will show that
the voltage when a newly-charged
cell is first in useis 2°1, or a little more,
and this falls slowly all the time
that the accumnulator is supplying
current until it drops to 1'8, when
results fall off quickly, and it becomes
incapable of supplying the current
demanded of it. We are accustomed
to think of accumulator voltages as
being very steady, but these figures
show a drop of something like 14
per cent between the newly-charged
and the run-down accumulator. As
the results from many valves vary
appreciably with the low-tension sup-
ply, it is obvious that here we have
an important reason for volume
variations.  Fortunately modern
valves are less ecritical than their
predecessors.

Magnified Alterations

Advantage is often taken of this
very fact that filament voltage affects
output by connecting a variable
rheostat in the filament circuit of an
H.F. valve, for the specific purpose
of controlling the volume of the out-
put. Here the slightest touch of the
rheostat will affect volume to a
surprising degree, one reason for this
being that the volume control in this
cage 18 followed by amplifying valves
which magnify the effect of any
input variations.

A powerful receiver amplifies the
input many thousands.of times, so
that any changes in volume which
take place in the earlier stages of the
input are enormously magnified before
they arereproduced by theloudspeaker,

H.T., Too

Variations in high-tension voltage
supplied to the receiver affect volume
in the same way as variations in low-
tension voltage, but generally not to
the same degree.

It will thus be seen that there are
many factors working simultaneously
to vary volume, and the marvel is not
that the strength of the programme is
sometimes better than at others, but
that the cumulative effects of these
variations is not too great to spoil our
enjoyment of the fare provided by the
B.B.C.
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UR next issue will see the opening
of the Wireless Exhibition at
Olympia.

It may be regarded as a trite saying,
but this year’s Exhibition will be
better than last. That is, perhaps, a
statement which is often overdone
when talking about yearly events
such as the Wireless Exhibition at
Olympia. But, as a matter of fact,
i this particular instance such a
remark is quite true ; and any reader
who remembers the Exhibitions . in
the past, and especially. the first
Radio Exhibition held at Olympia—
and even before that, when the
Exhibition was held at the White
City—will realise that as year follows
year the Radio Exbhibition improves,
not only in size, in variety of appeal
and quality, but in every conceivable
way.

No Saturation Yet

This year’s Exhibition at Olympia
simply cannot help being better than
last year’s Exhibition, for the simple
reason that radio is very far from
having reached saturation point in
this country, and very far indeed
from having reached the limits of
ingenuity, research and general pro-
gress.

Each succeeding year seems to
bring forth something, if not funda-
mentally new, at least radically better
than the last. Last year saw the
screened-grid valve take its proper
place in the repertory of radio, and
its popularity has grown steadily
since, until no amateur building him-
self a really first-class, up-to-date,
modern receiver
designing a - set without considering
a_screened-grid valve.

““Portable ’’ Progress

Not for one instant do we wish to
suggest that a screened-grid valve is
essential in every kind of receiver, but
for the modern, up-to-date multi- valve
set, capable of bringing in twenty or
thirty stations, the screened - grid
valve naturally is incorporated.
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“THIS YEAR’S EXHIBITION
AT OLYMPIA

We have less than a month to go before the 1929 Wireless Exhibition opens—and there is no
: doubt that this year’s show is going to be the *

From a Correspondent.
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Another development during the
past twelve months has been: in
connection with the portable set.
Great improvements in design have
been obvious, and with reductions
in price the portable set has at last
claimed its rightful popularity. At
the Exhibition some first-class
examples of portable sets will be on
view, and those readers who have
hesitated this year in either building
themselves one or buying one will
be amazed at the extraordinary
strides which have been made in
the general desngn—thelr compact-
ness and efficiency in particular will
strike the critical visitor.

Loud-speaker Improvements
Moving-coil loud speakers—in fact,
loud speakers of all types—will
make a brave show at Olympia this
year, and althotgh it is practically
1mpossible for the organisers to allow

THE LATEST

One of the latest *fashions’' in radio in

America is the fitting of receivers in the

facia boards of cars, the loud speakers being
in the roofs of the vehicles.
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best .ever.”
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- fact, ’ is
'average visitor‘to the Exhibition this

described
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loud speakers to be demonstrated in
turn, it isa pity that some arrangement
cannot be made for a special audi-
torium to be hired where loud
speakers can be swi