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TypeD.E.P,
240 enables
the userof 2
volt valves
to  obtain
the purity
and volume
inherent in
the 6 wolt
types.
PRICE
20/-

Hear it say SWISH-H-H

Any super power valve can say °‘‘Beer”—and
say it as plainly as any brewer’s drayman you
know. But—when it comes to the ‘“S” sounds
it takes a remarkably good super power valve to
put them through as plainly as the announcer
whistles them. '

Test the Marconi D.E.P. 240
Super Power Valve against any
other Power Valve you like.
Compare the ‘S8” sounds.
Listen to see whether the word
“swish” sounds like ‘‘glup.”
And then realise why Marconi
Valves are always used when
results are wanted—whether it be
for a transmission to Australia, s
or a public address amplification. {1 *
The D.E.P. 240 is but one of the Marconi Valve
raiige. Have you had your copy of ¢ Back

Chat " yet? It’s a free book which tells the
story of Marconi Wireless and Marconi Valves,
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\\ ol ) HE amazing success of the

\
wonderful  Cossor  “ Melody

Maker ” is due largely to its
splendid Cossor Valves. Its superb
tone—its uncanny ability to sense
out distant Broadcasting and to re-
- ereate 1t n full volume—with all the
warmth and colour of the original
transmission—is due to its Cossor
Valves. All who have heard the
“ Melody Maker ” have been thrilled
with 1ts performance—with its
exquisite purity—with its glorious
volume. Use Cossor Valves in your
Receiver and get all the advantages
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The Sensation of the super-elficient Kalenised fila-

of the Season! ment—purity—volume—long life—
: low current consumplion. In awide
HE wonderful Cossor “Melody Maker™ range of types for all Voltages from
gets concerts from France, Holland, ‘ 10/6 cach.

Germany, Spain, Italy and Switzerland.
Also full range of B.B.C. programmes.
Anvone can build it.  No soldering. No

wiring. Success gnaranteed. Costs little FR ’
« tobuild. Send coupon for chart showing l— — o ¢ o ——— -

new constructional system which removes To A. C. Cossor, Ltd.,

all difficultics. Highbury Grove, Londorn. N.5 |
Please send me free of cost your constructional system *" How to build l
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‘Wireless Conslructor,”

THE EDITOR’S CHAT

Percy W. Harris, M\LR.E.,, the Editor of the *

discusses our Gift Booklet

and other items of radio interest in this issue.

‘& Y& have great pleasure in being
able to present to WIRELESS

CoxsTRUCTOR readers this
month a valuable circuit book, the
compilation of which has occupied a
considerable time in the laboratory,
where all circuits have been tested
out under practical working condi-
tions. This alone would make the
issue memorable, but in addition we
are publishing a circuit’ which is
entirely new, embodying certain
features which have been aimed at
by designers and experimenters.

Single-Tuning Triumph
- That the new circuit will have a
potent influence on future design of
simple receivers is a foregone con-
clusion, The mere fact that it is now
possible to arrange- a receiver with
constant reaction over the whole
scale and with only a single tuning
condenser opens up a whole new
field of experiment. At long last the
simple portable set for use with a
frame now becomes a practical and
inexpensive proposition. Indeed, a
portable set incorporating the-new
circuit is now in the process of de-
velopment in the laboratory, and I
Lope to be able to give readérs con-
structional details at an early date.

Some Special Features

While, of course, it is not suggested
that the new circuit will render the
tuned forms of high-frequency am-
plification obsolete—such a sugges-
tion would be absurd—it really does
give the unskilled user results which
previously only have been obtainable
by the skilled, and with more than
one tuned circuit at that. A number

of well-known people in the radio
world have visited this laboratory
recently—including some of the most
important members of the wircless
industry—and they bhave all ex-
pressed the opinion tkat the new
circuit marks the biggest step for-
ward in practical radio that has been
made for some time.

for two main reasons. The first is
that it has been shown that the plac-
ing of a large baffle board in front of
such a speaker enormously improves
the reproduction of the low tones,
and, secondly, that such a speaker
can faithfully reproduce the low
tones which we are only now able to
get through our reccivers.

_— ]
The radio set used by prospectors in Southern California to locate mineral deposits.

There are a number of other
special features in the current issue
to which I would like to refer, 1
particular to a description of the
home construction of a moving-coil
loud speaker. This type of speaker,
which in its basic principles is not
new, has recently come to the front

263

At the same time this type has
certain disadvantages which should
not be glossed over when descrip-
tions are published. First of all 1t
is definitely less sensitive-—that is to
say, in the strength of sound given
out for a given input-—than the best
horn types. The basic principle of
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The Editor’s Chatfconvtinued

the moving-coil loud speaker requires
a very intense magnetic field, in a
very narrow circular gap, the small
coil carrying the voice current being
so arranged as to move in and out
of this gap as the current through
the coil varies. There are two lead-
ing forms of coil-driven loud speaker,
one of which gets the magnetic field
from permanent magnets which have
to be extremely strong and there-
fore are rather expensive, and the
other from an electro-magnet which
requires a considerable amount of
current to energise it,

31 Tested Circuits.

Special Notice re Gift
Booklet.

In the next issue of the
WireLEss CoNSTRUCTOR  will
begin a new series of articles on
the circuits described in this
month's Gift Booklet.

Tell your friends to buy this
month’s issue and be ready for
the coming new series.

Moving-Coil Loud Speakers

Here, again, in the second class
we have a type which can be sub-
divided, Some electro-magnetically
excited coil-driven cones use a large
current at a low voltage (such after
half to one ampere at six volts),
while others take a much smaller
current at a much higher voltage,
such as a 100 milliamps at 100 volts.
There are advantages and disad-

vantages in both kinds, and probably

the most popular will be the form in
which a strong magnetic field is
provided by permanent magnets.

Such a type is described this month.
We think it only right to wam
readers that many very inferior sets
of parts for moving-coil speakers are
now being sold, the chief trouble
being that, for mechanical ease. of
manufacture, the circular space be-
tween the moving coil and the magnet
poles is made large. Speakers made
up in this way are very insensitive,
and 1t is very easy to overload the
valves before sufficient volume is ob-
tained. The parts for a good moving-
coil speaker must be very well made,
and for this reason cannot be sold
too cheaply.

Cone Considerations

Readers should not imagine that
the advent of the modern type of
moving-coil speaker with a baflle in
any way renders the other types of
cone obsolete. It is true that the
very best results in reproduction can
only be obtained at the present time
with the best moving coil types, but
1t must not be forgotten that a good
ordinary cone type is capable of
giving a reproduction more perfect
than nine sets out of ten are capable
of providing. Such speakers, too,
can be attached to any ordinary
set, and give very excellent results,
while the moving coil type require
special amplifiers of a particularly
distortionless variety. Next month
such an amplifier will be described in
this journal, when readers can decide
for themselves whether they con-
sider the additional trouble and
expense attendant upon a coil-driven
speaker is justified.

No moving-coil speaker which we
have yet tried is capable of giving
really satisfactory reproduction when
attached to the output terminals of
an ordinary set, and the amplifier
able to provide really distortionless
energy takes so much high-tension

that a mains unit is necessary, or
else a large type of high-tension
accumulator. The wposition, there-
fore, is that for the man who does
not mind using more valves and more
high-tension than usual to obtain
really wonderful reproduction, the
moving-coil power cone 1is the in-
strument; but for the average
listener who wants the best possible
reproduction with reasonable high-
tension current and a reasonable

number of valves, the ordinary type
of cone 18 to be recommended.

A view down the inside of one of
Zeesen's masts.

The  Sentry” Wave-meter which
Mr. Hort has designed and which was
promised in the last month’s number
for this issue is, as readers will see,
a particularly interesting instrument.
I have personally tested it in this
laboratory, and can testify to its
extremely sharp tuning and general
utility. Next month a calibration
curve will be published so that
readers can see what the actual curve
is like with the particular components
used.

Jones hears Italy at good
strength.
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ANEW SETWITHA
NEW CIRCUIT PERCY W%Rms

reaction,

Tm month 1 am able to pre-
sent WireLess CoNSTRUCTOR

readers with not only a new
receiver design, but with an entirely
new circuit, bavi ng vast pufulhal'hes
As the result of a large number of
laboratory experiments I have been
able to evolve ihat which has heen
aimed at by inventors for a very long
time-—in fact, ever since the benefits
of reaction were made known—a
Ceireuit in which the reaction coupling
remains constant over the whole
tuning scale. thus making immediately
available for the ordinary experi-
menter results which hitherto have
needed considerable skill in manipu-
lation.

Along New Lines

Many attempts have been made to
evolve such a circuit, and some of the
atterapts have been more or less
_successful. Messrs. Loftin and White
“whose “‘ constant-coupling ”’ method
“acoused much interest some months
ago,
circnit which enabled a very large
degree of constancy to be obtained,
and, as a matter of fact, Mc. Loftin
himself telephoned such a circuit to
me across the Atlantic last year.

While the Loftin-White constant-
reaction circuit proved to be very
sensitivc, practical experience with

showed that it was very tricky to
hmdle requiring very carefully de-
signed and manufactured coils and a
very accurate choice of valves and
‘values to work satisfactorily. My
new arrangement has none of these
difficulties.

In tackling the constant-reaction
problem I have proceeded along quite

devised a single-valve reaction

different lines from those followed by
previous experimenters, and now the
circuit has been evolved it will be
seen that the idea is quite simple.
Experiments began when trying the
circuit which ultimately became the
“ Long-Wave Special.” Readers will
remember that in this receiver, which
was designed primarily for the long
waves, a stage of resistance-coupled
high-frequency  magnification  was

used with a reaction feed-hack be-
tween the plate of the detector valve

The back-of-panel of the ‘‘ Business
Man’s Four,”’

showing the valves, etc.,
plugged in position. .

and the grid of the high-frequency
valve, an extremely small capaeily
being used for the purpose.

The Decrease Difficulty

Attempts to use this scheme oun the

ordinary broadeast band showed that "

it was difficult to get suflicient reaction

effect in this way, due to a number of

factors, including the decrease in

efficiency of the resistance-coupling
265

MIRE.

Below are given, for the first time, constructional
details of a thoroughly efficient, very useful, four-
valve receiver, embodying a new method of constant
So efficient is this system, that only one
tuning control is required.

as we increase the frequency, or
shorten the wave-length.

Balancing Qut

It then occurred to me that it would
be possible to combine two different
forms of reaction in such a way that
decreasing efficiency of one could he
balanced by the increased efficiency
of the other. If we take the ordlnary
Reinartz reaction ecircuit shown in
Fig. 1, the amount of reaction ce-
quired to make the circuit oscillate

when there is a small capacity across
the tuning coil (or when we are tuning
to the shorter waves) is less than the
amount, requiréd when there is more
capacity across the coil and we are

tuning to the longer waves. 1f we
were to draw a curve plotting the
number of degrees of the reaction
condenser required to give oscillation
for a nnmber of different capacities of
the tuning condenser, we ghould see
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The ‘““Business Man’s Four ' —continued

" that the curve would steadily rise, | where a very small capacity is con- | neutralising condenser (or often two
showing that progressively more capa- | nected between the plate of the | neutralising condensers in series) will
eity 1s required to produce oscillation | detector valve and the grid of the | give oscillation on, say, 600 metres,
when we increase the capacity across | ficst valve. With this more capacity | the whole of the neutralising conden-

the tuning coil, is required to give oscillation on the | ser in circuit will not give sufficient
Next take the form of reaction | longer waves than on the short, and | feed-back on, say, 300 metres.
used in the “ Long-Wave Special,” | while a very small capacity in the It then occurred to me to make a

SPECIAL NOTE. — WIRELESS
CONSTRUCTOR Sets are designed to
give the average experimenter first-
class results with a wide range of
components. In order that readers
may have a good idea of how various
makes of components can be used,
the choice of these is made as wide as
possible among first-class makes.
All components named in WIRE-
LESS CONSTRUCTOR sets have heen
carefully tested under actual working
conditions, and the use of a partieular

component does not necessarily mean

that other equally good makes cannot
be used, but merely that this particular
make, among others, has been found
to be sound. In a very few cases
where a special component is required
and no substitute is possible, this is
clearly indicated. The WIRELESS
CONSTRUCTOR dees not interest
itself in any design which is introduced
solely for the purpose of selling a
particular make of component or
valve, contenting itself with con-
siderations of electrieal efficiency and
general practicability, so that the
i reader can exercise his own judgment
H in seleeting components which appeal
to his particular taste and pocket.

COMPONENTS REQUIRED.

1 Panel, 21 in. X 7in., blaek polished
(That shown is a Resiston). (Ebon-
art, Radion, Trolite, Becol, Pilot,
and other first-class panels can be
usgd if desired.)

1 Baseboard, 2f in. X 9 in. A
small portion must be cut away, as
shown.

Suitable cabinet (See note elsewhere
re cabinet).
Straight-line frequency eondenser,
0005 mfd. with vernier dial. The
Igranic Pacent S.L.F. condenser
and Igranic Indigraph dial are
shown. Any good standard variable
condenser of °0005-mfd. straight-
line frequency type, with vernier
dial, can be substituted. A vernier
dial is necessary in this set
owing to the sharp tuning.

1 Standard six-pin base (That shown
is a Colvern, Any standard make
¢an be substituted.)

4 Valve holders of the anti-phonic

variety (Lotus, Benjamin, Ashley,

Bowyer-Lowe, C.E. Precision, B.T.H.,

Magnum, etc.). (Those actually used

in this set are the C.E. Precision.)

(=Y
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COMPONENTS REQUIRED

1 Standard six~-pin Reinartz coil for
broadeast band.

1 Standard six-pin Reinartz coil (if
required) for Daveniry range.

1 Multiple fixed condenser, ‘0001 to
-0015 mfd. (C.A.V.).

2 Baseboard-mounting filament re-
sistances. The adjustable type are
required (Those shown are the
Gecophone 6-ohm). (Igranic, Lissen,

ete.)
1 Calibrated bPaseboard resistance,
30 ohms.

1 Panel~mounting combined 30-ohm
rheostat and on-and-off switch
{Tais is the Yaxley, obtainable frem
the Rothermel Radio Corporation).
(At the moment I do not know of
any other combined rheostat and
on-and-off switch, but, alternatively,
the set will work as well if a 30-chm
rheostat is used with a separate
on-and-off switch. The combina-
tion of the two in one unit, however,
is pleasing and gives convenient
control.)

1 Ferranti triple meter, 0 tc 75 volts,
0 to 150 volts and 0 to 15 milliamps.
If 6-volt valves, with a super-
power valve in the output, are used,
then the meter should be of the type
whieh gives 30 milliamps maximum
reading. The price of the twe
ranges is the same, so that it is just
as well to obtain the 30 milli-
ampere, in any case (Ferranti flush
type, R.3 F.A.).

1 Mansbridge type condenser, 1 mfd,
(T.C.C., Dubilier, Lissen, Ferranti,
Hydra, Mullard, ete.).

Neutralising condenser of the
serew adjusting variety (not inter-
leaving plate type) with a very small
minimum (The Jackson is shown
and is particularly suitable for this
eireuit. The Gambrell is another
suitable make. For this particular
purpose I cannot recommend many
of the neutralising econdensers now
‘sold, as, excellent though they ke
for their particular purpose,’ they
do not give quite a fine enough
adjustment of the small capacity
which is necessary here).
+0001-mfd. Midget variable condenser
(Peto-Scott, Cyldon, Igranic,
Ormond, ete.}.

1 Bracket for same (Note.—This can
be a piece of Meceano strip, or any
similar metal, and need not ke
specially purchased).

1 Fixed condenser, 0003 mfd. (Lissen,
Dubilier, Mullard, T.C.C., Atlas, ete.).

-

[ve

2 Grid-leak holders (Dubilier Dumet~
chm, Lissen Combinator, ete.).

1 }-megohm grid leak (Lissen, Dubilier,
Mullard, Igranie, ete.).

1 2- or 3-megohm grid leak (Lissen,
Dubilier, Igranic, Mullard, etc.).

1 R.C.C. unit for low-frequency
coupling (There are a number of
these available. That shown is
the Dubilier, with one }-megohm
and one 1-megohm leaks in it,
The R.I.-Varley type B, Mullard,
Lissen, Marconiphone B, Magnum,
Atlas, Carborundum, and many
other units all work execellently in
this eircuit. There is, of course,
no speecial need to buy a complete
unit, as the combination of a con-
denser of any value from ‘006 up
to ‘02 mfd., with a ]-megohm grid
leak as anode resistance and 1-
megohm leak as leak proper, will
suit).

1 Good low-frequency transformer.
Fortunately, tke home construetor
is now well provided with these
(That shown is the new Ferranti
A.F.5 transformer. Any good low-
frequency transformer ecan be used
here without affecting the working
of the eircuit).

1 Good radic-frequency ehoke (Here
again is a wide variety of makes.
That shown is a Magnum, but any
radic-frequency e¢hoke previously
used and found satisfactery can
be substituted).

Terminal sirip with terminals for
low-tension negative and positive,
high-tension negative and positive
1 and 2, grid bias pesitive, grid bias
negative 1 and 2, loud speaker
negative and loud speaker positive
{Note that there are no terminals
provided for aerial and earth. The
earth connection is made direet to
the low-tension battery negative,
and the aerial is brought to a plug).

1 Standard wave-trap (Magnum, Peto-
Scott, ete.). (This trap has heen
made up to the standard specification
published in “ Popular Wireless >’ and
“ Modern Wireless,”” and is sold
complete with adjustable con-
denser, coil, and fappings cn a
small baseboard. It is very cen-
venient for building into a set,
Construetional details of such a
trap for those who like fo make
their own will be given next month,
with details for the home con-
struetion of the tuning coil).

(=N




February, 1928

Tue WireLEss CONSTRUCTOR

The “Business Man’s Four’’—continued

receiver with a high-frequency valve
fitted with Reinartz reaction on the
grid circuit, and resistance-capacity
coupling to the detector valve, a
small condenser being connected to
the plate of this latter and the grid
of the high-frequency valve. In this,
1 reasoned, the increasing efficiency of
the feed-back from the detector valve
to the high-frequency valve might be

the latest ideas in this circuit, which
has now reached a thoroughly practi-
cal stage in every detail.

Before we proceed farther, let me
say that the full working theory of
this ecircuit has yet to be explained.
There are a number of points which
are by no means clear, but as to its
practical utility and reliability there
are no doubts in the minds of those
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balanced by the decreasing efficiency
of the Reinartz reaction as one in-
creased the wave-length, and if values
wece suitably chosen a constant-
reaction effect might be produced
over the whole -ale. If this were
possible one would get a very sharp
tuning cireuit, very sensitive, and
with that ideal of the home con-
structor, true single-dial tuning com-

bined with the utmost simplicity.-

The addition of one or more stages
of note magnification to this circuit
would give loud speaking, without
any other tuning controls.

Some Special Points

The experiment succecded beyond
my most sanguine hopes, so that after
a time 1 was able to produce a receiver
using all standard components which
would work with 2-, 4-, or 6-volt R.C.

valves and with dlﬁerent makes of
valves in such a way that, once these
preliminary reaction adjustments were
made, it was only necessary to switch
on the set and turn the tuning dial
backwards and forwards to pick up
quite a number of stations. The ex-
perimental form of this circuit was
described 1n “ Popular Wireless  for
December 3rd, 1927, and a simple two-

nl\e receiver emplovm(r this circuit
in “ Popular Wireless” for December
10th, 1927. Readers of the WirELESS
CONSTRUCTOR now have, for the first
time, a complete design for a thor-
-oughly efficient, very useful, four-valve
receiver which I have named the
** Business Man’s Four,” incorporating

who have tried it. To give you some
idea of the essential difference of this
circuit from any previously described,
let me outline some of its leading
points :

1. It is a four-valve circuit with a
high-frequency stage, detector, and

two stages of low-frequency magni-
fication, with but a single tuniug
condenser and single tuning control.

5. The preliminary adjustments of
the reaction setting are very simple
and do not require any previous
experience.

6. Satisfactory results are obtained
on 2-,4-, or 6-volt valves of all the
leading makes.

7. By the incorporation of a triple
meter on the front panel instrument,
the accumulator voltage, high-tension
battery voltage, and high-tension
consumption of the set can be checked
in a moment.

8. Further simplicity is obtained by
a combined volume control and on-
and-off switch.

9. Distant stations are picked up
without oscillating, and thus the set
is a non-radiator.

Seventeen Stations a Minute

It should be noted that the volume
control is a true one, and is only used
when the strength of a station is too
loud to be comfortable in the speaker.
It is not, as in some * single control ”
sets, a variable-reaction control mas-
querading as something else.

A good idea of the simplicity of the
operation of the receiver can be
gathered from the following. A few
nights after the set shown had been
completed T invited a friend into the

One of the experimental boards upon which the circuit was worked out.

2. Special components are not re-
quired, and there is a wide range of
alternatives.

3. There are no matched colls,
matched condensers, or “ ganging.”

4. It works satisfactorily with
valves of all the leading makes.

267

laboratory, and, without telling him
anything about the receiver or iis
circuit, took him over to the test table
and said : “ This i3 a single-control
receiver. Turn that knob and count
the number of stations you can pick
up on the loud speaker.”
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The “Business Man’s Four’’—continued

He immediately did as requested,
and at the end of fifty-five seconds
turned round and exelaimed : ““ Seven-
teen !”’ ]

These stations were not, of course,
all at what is termed full lond-speaker
strength. Six or eight of them were,
however, obtainable at full loud-
speaker strength, and the whole seven-
teen were easily identifiable several
feet from the loud speaker.” Of course,
in such a short space of time it was not
possible to stop on each one and
identify it by name, as this would
have meant waiting either for an
announcement or for some distin-
guishing characteristic of the station.
No wave-meter was used, the set was

twenty-one. On the average night on
this aerial eight or nine stations come
in at good loud-speaker strength, while
the quality will satisfy the most
exacting.

A Priceless Advantage

On the second aerial used for tests
of WireLEss CoNSTRUCTOR sets, con-
sisting of about 50 ft. of wire
indoors (the maximum height above
the receiver being about 12 {t.,
representing a very poor outdoor
aerial much inferior to the average),
London, 5 G B, Langenberg, Frank-
furt, Hamburg, Toulouse, Rome,
Vienna, Breslau, and several other
Continental stations were heard on

turning one knob. Once found, the
positions can be noted, and the
stations picked up again at any
time desired, provided conditions are
favourable.

Selectivity

The ecircuit as it stood was not
quite selective enough for the listencr
who dwells near a main station
and wishes to receive a station such
as Hamburg or Stuttgart in the
London  area. To overcome thig
slight disadvantage a standard wave-
trap is built into the set, and thiy,
as in the case of the reaction control,
can be adjusted once and for all
when the set is built. The set then
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The theoretical diagram of connections of the *‘ Business Man's Four.”’

not calibrated, and the knob was
simply turned without reference to
any figures on the dial. There was
not, the slightest sign of oscillation in
the receiver at any point on the scale.

Consistent “DX” Results

The aerial used for these tests is a
good one, but no better than that
possessed by many experimenters,
and inferier to many 1 know that are
used by readers of this journal. The
night, however, was not a particularly
good one, and similar tests carried
-out at about the same hour on seven
consecutive nights gave a minimum
of fifteen stations and a maximum of

the loud speaker at first-class strength.
This list varies, of course, from night
to night and sometimes from hour to
hour, and it is not suggested for a
moment that for long-distance results
this four-valve set is comparable in
sensitivity with the “ Straight Line
Four.”

For comparison purposes it may
be said that results obtainable are
superior to those given by the
Radiano Three, even when this 1s
most skilfully handled to get the
very best out of the reaction setting;
while one has the priceless a(‘tvmmge
of picking up all the stations obtain-
able on the Radiano Three' by simply
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becomes as selective as one can desire,
without any loss of efficiency, the
local station being completely tuned
out two or three degrees on either
side of the maximum point.

The Valves to Use

The first two valves are of the
R.C. type. The third valve should
be a small power valve, or if used
with a low-frequency transformer
with a high-impedance primary, such
as the R.I. -Varley, Royal, or Ferranti,
ore of the so-called hvgh -frequency
valves with an impedance of 15,000
to 25,000 ohms, with a magnification
factor of about 15 to 25, is better
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here. The last valve should be as
good an output valve as you can get.
If economy in high-tension current
is desired, then a small power valve
can be used, but if a good supply
of high-tension is available, a super-
power valve should be fitted. Suitable
valves are obtainable from all the

The front of the panel is very businesslike in appearance.
meler, which shows at a glance the L.T. and I.T. voltages and the total H.T. current,

feading makers in 2-, 4-, or 6-volt
varieties, and, providing the first
two are R.C. valves, you will have
no trouble whatever in adjusting
the constant reaction of the set.

A high-tension battery of at least
100 volts is required, and, hetter, a
120-volt. The low-tension accumu-
lator should be of adequate size, 1o
obviate the necessity of frequent re-
charging. Naturally the filament
current requirements of the valves,
and the time the set will be in use,
will affect this also.

The Cabinet ‘
The cabinet shown on the cover
and in the illustrations with this
article is a handsome type with
cupboard beneath to take the bat-
teries. It is made by Messrs, Pickett’s,
of Bexleyheath, and is called the
“ Radiola,” and is obtainable in
either oak or mahogany. The one
actually used is in mahogany. It is
provided with a drop front, so that
when the cabinet is shut it has the
appearance of a bureau, and will not
disfigure any room ; while the tuning
dial and meter is immediately dis-
closed on dropping the front panel.
Those readers who do not desire
a complete cabinet of this type can
obtain a convenient ¢ American "’ type
cabinet from any of theleading makers,
such as Camco, Artcraft, Raymond,
Makerimport, Caxton, etc., or from
the makers of the cabinet shown.

Shunting-Condensers and

Output Filters
It is always advisable to shunt
the two tappings of the high-tension

battery with Mansbridge condensers,
and to use an output filter of some
kind. A number of output filters

have been described from time to
time in the WirELESS CONSTRUCTOR,
but perhaps the simplest of all is
to use a 1l-to-1 output transformer
such as those sold by R.I.-Varley,

Ferranti, or Pye. Their use is quite
simple, as it 1s only necessary to join
the two loud-speaker terminals to the
primary terminals of the output
transformer, the secondary terminals
of which are connected direct to the
loud speaker. In this way the loud-
speaker windings are kept free from
the heavy direct current flowing
through a super-power valve, and the
resistance of the loud-speaker winding
no Jlonger causes an appreciable
drop of voltage on the plate of the
last valve.

For this back-of-panel view the valves
were removed to show the layout.

In order to make the photographs
as clear as possible yellow Glazite wire
has been used in this set, as in this
way the leads show up clearly against
the dark background. A neater-
looking set, however, can be made if
black Glazite is used. This is obtain-
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Note the triple-scale

able from the London Electric Wire-
less Co. at the same price as the yellow
or other colours.

Constructional work presents no
special difficulties. The front panel
carries just the tuning condenser, the
combined volume control and on-and-
off switeh and the Ferranti meter.
Cutting the hole for the meter is the
most difficult task. The simplest way
18 to scratch a circle of a size to take
the barrel of the meter. A few holes
can be drilled here and there on the
line and the disc of chonite cut out
with a fretsaw. Cutting ebonite with
a fretsaw is a very casy task and a
muech better way than laboriously
drilling a large number of holes,
knocking out the centre and filing the
hole smooth.

Method of Mounting

Instructions for mounting the Indi-
graph dial are given in the carton with
the dial.

Special pains must be taken to
follow the layout very carefully and
particularly on the high-frequency
side. The length, shape and position
of the lead going from the plate of
the detector valve to the top of the
neutralising condenser is most im-
portant.

It will be noticed that a portion of
the baseboard is cut away for the
mnsetting of the terminal strip. This

ig done in order that the leads from
the terminals can be taken through «
hole in the cabinet and so through to
the batteries, etec., underneath. Of

course, if the set is used in the
ordinary type of cabinet which is cut
away at the back to allow for the
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terminal strip, there is no need for
this insetting, '
Another practical point is the
method of mounting the ‘0001 mid.
Midget condenser. A metal strip is
bent at right angles and a $-in. hole
drilled in it so that the condenser

which is of the one-hole-fixing variety

can be securely fixed to this strip in a
convenient position, It will be
noticed that the front panel is held on
wooden angle-pieces and not on the
conventional brackets. The base-
board with the angle-pieces in position
1s a8 supplied with the Pickett cabinet,
but if ordinary brackets are used a
small wooden support can be screwed
down to the baseboard in order to
carry the metal strip, or this can
be bent to form its own bracket.
There is no need for the condenser to
be placed on the front panel as the
adjustment of it is made once and for
all when the set is first put into
commission.

The Earth Connection

TIf the theoretical drawing is
examined, it will be seen that the
earth connection is made to the
negative L.T. For this reason there
is no need to provide a special terminal
at the back of the set for the earth,
as the earth lead is taken to the
negative L.T. terminal on the accumu-

a wander plug which can be pushed
into one of these three sockets at will.
When the aerial plug is in A the

z877

wave-trap is not in circuit ; when in
A, it is joined to one tap on the
winding, and when in A, to the
other tap. The degree of trapping
will be somewhat different on each
tap and you will have to try which is
the better for the particular aerial
with which the set is used. Readers
who are more than thirty or forty
miles away from a broadcasting station
will probably find the trap unnecessary,
but within this distance the trap is
very useful in enabling a much
greater degree of selectivity to be
obtained for cutting out the local
station.

When the set has been wired-up we
come to the preliminary adjustments,
which fortunately are very easily made
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lator itself—generally a more con-

venient. position, as the battery is, -

generally, either in the lower part of
the cabinet or on the floor, and the
earth wire is often unsightly.

Three sockets are provided on the
wave-trap, marked respectively A;, A,
and A. The aerial wire is brought to

and will not disturb your neighbours
by howling if you follow out the plan
suggested.

First of all, after checking over the
wiring, join up your accumulator,
high-tension battery and grid-bias
battery, putting your maximum yolt-
age on H.T. positive 2 (120 is a good
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figure) and 100 on H.T. positive 1,
The H.T. voltmeter reading, by the
way, will show the maximum across
H.T. positive 2; there is a little
switch on the front of the meter
which when turned to the left shows
the low-tension voltage, on the middle
the total current consumption taken
from the high-tension battery, and on
the right the high-tension voltage.

H.T. Voltages

Insert your valves in position and
before switching on make sure that
vou have adjusted your grid-bias
battery to the correct grid bias for the
voltages and valves in use. The
maker’s chart or leaflet in the valve
box will always tell you the correct
grid bias to use for a certain high-
tension voltage. The two note-mag-
nifving valves and the high-frequency
valve are all connected to H.T.
positive 2, while H.T. positive 1 is
joined to the detector valve only. Thus
in choosing your grid bias for the first
and second note-magnifying valves
remember that both have the same
high-tension voltage, which, I suggest,
should be 120, if you have this much
available. ‘In any case, do not use
less than 100 volts if you want good
results,

Preliminary Adjustments

The low-tension voltage will only
be given when the on-and-off switch
is “on,” but the high-tension voltage
will read whether the switch 1s on or
off.  The milliampere reading, of
course, will not be obtained except
when the switch is on, so when leaving
the set it is as well to turn the meter
switch over to the left—that is to say,
to the low voltage reading. In any
case, it is recommended. that the meter
be left on the low voltage side save
when one or other of the readings
have to be taken, and in this way a
glance at the instrument will always
show whether it is switched off or naot.

Now take your neutralising con-
denser (I call it this for lack of a
better term, although, of course, it is
not used for neutralising here) and
screw 1t upwards so that it is at its
minimum capacity position.  Also

| set the vaues of the -0001-mid. Midget

condenser at the minimum capacity
(that is to say, with the vanes “all
out’). Turn the tuning condenser
backwards and forwards from mini-
mum to maximum, all the time
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tapping the fixed plates with the
moistened finger tip.

You will hear a slight click in the
loud speaker when you touch the
plates, but not when you remove

Now, leaving the Midget condenser
at this setting, slowly screw in the
neutralising condenser, still continu-
ing the wet forefinger tapping. You
will find that after a few turns the
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the finger. Remember that during
this test the aerial and earth are not
connected, so you will not hear any
signals. Now turn the moving plates
of the -0001-mfd. Midget condenser
so that they are half interleaved with
the fixed plates, and repeat the
movement of the condenser from top
to bottom, all the time tapping with
the moistened forefinger on the fixed
plates. The set will now probably be
oscillating, an indication being given
by a sharp * plock ”” not only when
you touch the fixed plates of the
tuning condenser with your finger,
but when you remove your finger as
well.

The Baseboard Rheostat

This may happen over the whole of
the tuning scale or only over a portion
and it will probably happen over the
first half of the scale, the double
“ plock ” ceasing when you reach
about fifty and upwards. If by any
chance (and this may happen with
some makes of valves) the set is
oscillating over the whole of the con-
denser, reduce the capacity of the
0001 mfd. until you get the double
* plock "’ over only about half of the
scale.

reaction effect will increase and the
double ““ plock ™ will extend over a
wider band of the scale, and soon over
the whole of the scale. Next reduce
the capacity of the Midget condenser
slightly and again readjust the

neutralising condenser by reducing
its capacity slightly, and after a few
experiments you will find a position

where you just do not get the double

“plock” over the whole band. In

arriving at this setting you will prob-

ably find a condenser setting which:
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A “ looking down *’ view of the baseboard, showing the spacing.

1. Will give you the double “plock”
at the top of the scale and not at the
bottom ; and

2. Will give you the double “plock”
at the bottom of the scale and not
at the top.

If you get oscillation at the top
and not at the bottom it is an indica-
tion that not quite enough of the
Midget condenser is in circuit and a
little too much of the neutralising
condenser.

It should be explained that while
these adjustments are taking place
the baschoard calibrated rheostat
which i3 in series with the volume-
control rheostat should he set at
zero, or with all the resistance cut
out. With one or two makes of valves
—and, in particular, the Cossor R.C.
valve—the ‘adjustment will only be
found to be right when a little of this
resistance is in series—say about
5 ohms; but with most makes of
R.C. valves practically all the base-
board resistance can be cut out.

Filament Adjustment

The method of filament control
on this receiver is to have a separate
filament resistance mounted on the
baseboard for the last or output
valve and one filament resistance to
control the filaments of the detectos
and the first note-magnifying valve,
both of which should have the same
filament consumption, The adjust-
ment of the filament resistance which
controls these two valves should be
such that in all the preliminary tests
all the resistance is cut out ; in other

words, they should be at the full-on
position. As soon as the set is found
to be working satisfactorily some
amount of resistance can be put in
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dimming the filaments slightly the
valves will last longer.
(Continued on page 322.)

on a weak signal and the filaments | valves there is no real necessity for

circuit. Adjustments should be made | reducing strength. ~ With modern
. dimmed as far as possible without l such a filament resistance, hut by
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This highly important
article, specially preparved for
the * Wireless Consiructor,”
should be studied by
every set user,

HE problem of high-tension supply
has always been one of the most
difficult in practical wireless

reception. My own view is that by
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far the most economical and satis-
factory method is to employ dry-cell
batteries, for so long as these are of
good make and of a capacity adequate
for the load placed upon them very
little trouble of any kind is experi-
enced. Many will agree with me;
many, again, will dissent with vary-
ing degrees of violence.

Using Dry Cells

I must admit that my experience
of working direct off the mains is but
second-hand, since I am not fortunate
enough to have electric light in the
house. For the same reason I cannot
charge my own high-tension accumu-
lators, which therefore have to be
left to the more or less tender mercies
of the charging station. Still, when I
compare Iy own running costs in the
matter of high-tension supply with
those of friends who give their sets
an equal amount of use, I do not

find that I am unduly extravagant.

So far as trouble is concerned—well,
touching wood, I may say that I
have not had any. The whole secret
of success when dry-cell batteries are
used lies simply and solely in the
installation of units capable of stand-
ing up for a reasonable period to the
load imposed upon them. Thig, un-
fortunately, is a point that is not
realised by large numbers of wireless
enthusiasts.

Three Main Groups

Dry high-tension batteries fall as
regards capacity into three main
groups. There is, first of all, what
may be called the * standard
capacity 7’ battery built up of cells
measuring on the average # in. in
diameter by 2% in. in height. Next
comes the large capacity battery
whose cells average 1} in. in diameter
by 2} in. in height. Lastly there is
the ““super” capacity type whose
cells have a diameter of 1} in. and a
height of about 3% in.

Probably at least 75 per cent of
the batteries sold, no matier what the
recetwving sel with which they are to
be used, are of the standard capacity
type. In other words, the purchaser
is apt to think only of the volts and

hlight on the H.T. Battery

By R. W. HALLOWS, M.A/

Tue WireLess CoNsTRUCTOR

not to bother about the milliamperes.
When a given number of new dry
cells, whether large or small, are
wired in series, the potential on open
circuit will always be in the neigh-
bourhood of 1'5 volt per cell. )

Rapid Voltage Drop

But whilst cells of large size can
deliver a fair amount of current for
a considerable time without much
falling off in potential, those of small
size show a rapid drop when under
any but the lightest of loads. In the
dry cell the fall in potential is of
two kinds. There is, first of all, what
may be called the temporary {all,
which takes place while the batterv
is underload, and is due mainly to the
effects of polarization. A film of
hydrogen gas collects round the carbon
positive element and this causes a
rising resistance to he present within
the cell, since the depolarizer cannot
get rid of 1t sufficiently quickly.

When the cell is rested by being
placed for a time on open circuit the

" accumulation of hydrogen is removed

and the potential rises. It does not,
however, quite reach its initial figure,
and we thus have a second or perma-
nent falling off in the voltage. From
the wireless man’s point of view both

Testing the voltage of @ wet Leclunche type of H.T. battery.
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kinds of voltage drop are enormously
important. We shall go more fully
into the reasons in a moment.

There can be no doubt that for
the single-valve set or for the two-

the size of the receiving set. It is
probably fair to take the current
passed by the average loud-speaker
set when the high-tension battery is
in good condition at about-1¢ milli-
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valve or even three-valve set em-
ployed only for telephone reception
the usc of the standard capacity
hattery is quite sound practice. Such
batteries will stand up to an inter-
mittent load of from 3 to 5 milliam-
peres for a very long time. DBut
‘matters are rather different when the
receiving set is required to work a
loud speaker.

Heavier Loads

If anything like quality is desired
a small power valve must be used in
the last holder, and for really faithful
reproduction a super-power valve is
indicated. Both power valves and
super-power valves impose heavy
loads upon the battery, and the
current required is likely to be from
8 to 20 milllamperes, according to

amperes. How will the standard
capacity battery deal with this load ?
The question is an important one,
and the best way of finding the answer
seemed to be to undertake a series
of tests under laboratory conditions.
A load of 10 milliamperes when a
battery is up to its full nominal
EMF. is imposed when it is dis-
charged through a resistance of 150
ohms per cell.

A Standard Resistance
This, then, was made the standard
resistance for the tests. Since bat-
teries differ considerably in the
number of their cells and in the tap-
pings provided the total terminal
voltage was not by any means the

same in all of those tested. Some,

for example, were 36-volt units,
whilst others bad a nominal E.M.T.
of 60 volts (really 63 volts), others of
66 volts, and others, again, of 100
volts.

In every case, however, a resist-

Rivals for popularily—ihe
wet and dry types of primary
H.T. batteries.
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ance of 150 ohms per cell was used for
the battery tested so that all were
subjected to exactly the same drain.
To make comparisons easier all
-results have been reduced to a per-
centage basis, an E.M.F. of 15 volt
per cell being regarded as a hundred
per cent. A battery was, taken as
done for when the X.M.F. had fallen
to seventy per cent, or a little over
1 volt per cell.

The Test Periods

It was decided to run the batteries
for three hours a day from Monday
to Saturday inclusive in each week,
giving them twenty-one hours’ rest
in each twenty-four, and a rest of
forty-five hours over the week-end.
The total service hours were thus
eighteen per week, which is very
much what is asked of the average
high-tension battery. Only batteries
of well-known type were selected for
test and two of each make were used.

In every case the batteries were
ordered specially so that there should

The H.T. accumulator is a thoroughly
reliable form of anode current supply.

be no possibility of their having de-
teriorated by having been in stock
for a considerable time. The first
process was to take the initial open-
circuit voltage and this disclosed
some interesting variations. -

Big Differences

Batteries of the same make gave,
as a rule, similar readings, but there
were big differences between those
of different makes. On the average
the initial voltage was just over 1'5
per cell, but the test disclosed that
it is not always the battery with the
highest initial voltage that gives the

¥ best service.

For all the tests a voltmeter with
a resistance of 37,500 chms was used,
for only with a high-resistance in-
strument can accurate readings be
taken. Two of the batteries were
found to have “ bad spots ” in them



February, 1928

THe WIReLESS CONSTRUCTOR

A Searchllght on the H.T. Battery—contmuea’

when received and these were im-
mediately replaced by the makers.
Once the test was under way it
‘proved to be full of interest—and of
surprises. The first batteries to suc-
cumb (both of the same make)
reached the seventy per cent mark
on the nineteenth day, having given

battery of the standard size are seen
in Fig. 2. Here the initial voltage 13
fairly high and the falling-off is
pretty regular and not over-rapid,
all things considered. It will be
noticed, though, that after the end
of the second week the two curves
get farther and farther apart, indi-
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an average of fifty-six hours’ service.
These had the highest initial E.M.F.
of any tested, and for the first week it
appeared that they were going to do
pretty well. At the end of that time,
however, a rapid decline set in.

An Expensive Proposition

The performances of these batteries
are recorded in the diagram in Fig. 1.
The upper curve shows the voltage
after the rest period and before the
battery was placed under load; the
lower curve indicates the voltage at
the end of the three hours’ run. The
upper curves, therefore, show the
permanent voltage drop, whilst the
distance between them and the lower
at any point shows the temporary
voltagé drop when the battery was
under load.

It becomes clear that a battery
whose performances are of the kind
shown i Fig. 1 is far from being an
economic proposition for high-tension
supply in the multi-valve set. 1t
* would require renewal at least twelve
times a year, and if the average
mitial cost of a standard capacity
battery is taken as twopence a volt the
expenditure per annum would work
out at two shillings per volt, or £10 for
100 volts. If we take it that the re-

ceiving set is in use for a thousand -

hours during the year the running
costs per hour for H.T. alone come to
a little under twopence-halfpenny.

Good Average Quality

The curves of a good average

cating that a very big drop takes place
whilst the battery is under load.

On the last day of its service this
drop amounted to no less than eleven
and a half per cent of the original
voltage in the three hours. Batteries
with performances such as those
recorded in Fig. 1 are fortunately
rare, and a battery of good average
quality might reasonably be expected
to behave as did those whose service
history is shown in Fig. 2.

A Bit Cheaper

These gave exactly twenty-five
days or seventy-five hours of service.
Once more let us examine the finan-
cial side of the question. Approxi-
mately eleven renewals would be re-
quired in the course of a year, and
taking twopence per volt as the
average cost this works out at 1s. 10d.
per volt, or £9 3s. 4d. for 100 volts.
At a thousand hours per vear the
running costs for H.T. are 22 pence
per hour.

In Fig. 3 is seen a diagram which
plots the history of a Oood hattery of
the standard capdmtv type. It must
not be imagined that these batteries
are freaks. Of those tested, four
other makes did quite as well and
two slightly better. The batteries
to which Fig. 3 refers gave almost
forty-three days’ service, the actudl
“hours being 128.

The star performers amongst thosé

subjected to the test survived for

nearly forty-nine days, giving 145}

service hours. To turn once more to
275

the financial aspect, the Fig. 3 batteries
would require renewal about seven
times in the year. This works out at
Is. 2d. per volt per annum, or
£5 16s. 8d. per 100 volts per annum.
The running costs are thus 1+4
pence per hour.

Not Good Enough

Even with the very best of standard
capacities a remewal six times per
annum is indicated, which is equiva-
lent to a cost of 1s. per volt per annum,
or £5 per 100 volts. At a thousand
hours a year the running expenses
are thus 1-2 pence per hour. This is
considerably better, but it is certainly
not good enough. Nor must it be
forgotten that in laboratory tests
ideal conditions are ensured.

The temperature is kept even and
the load is varied only by the fall in
EM.F. In many valve sets a big
and sudden variation of the load
takes place through the throwing in
or cutting out of one L.F. valve, or
by the set being permitted to fall
into oscillation. The load under
working conditions depends also
upon the condition of the grid-bias
battery.

Value of Grid Bias
This is too often regarded as a
fixture which requires no attention
once it has been installed, and on
many occasions when friends have
asked me to discover why their sets

multi-valve

For
capacity H.T. battery should be used and

receivers a large

current

a milliammet test of d
" is a valuable guide.

were dlstortmg badly I have found

- grid-bias batteries very badly run

down With a grid hattery in a run-
down condition the load upon the
high-tension - battery is enormously
increased.
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Now let us see what is the effect
upon the actual performances of the
loud-speaker set which draws on the
average 10 milliamperes of carrent
from a small-capacity kigh-tension
battery. Fig. 4 shows a family of
curves for a typical small power
valve such as is used, or should be
used, in the set intended to give loud-
speaker reproduction in the ordinary
living-room.

The Grid-Bias Point

A new high-tension battery is in-
stalled with a nominal E.M.F. of 100
volts, and a reference to the published
curves of power valves shows that
the ideal working point is obtained
by giving it a negative grid bias of
about 66 volts. Since grid batteries
are tapped in 1i-volt steps the grid
hias applied will usually be 7-5 volts.
The theoretical best working point is
indicated at A in the diagram, and
the practical working point at N.
Now, as the plate potential falls off
the whole curve is shifted bodily to
the right, taking up successively the
positions occupied by the 90-, 80- and
70-volt curves.

This movement to the right occurs
as the potential of the high-tension
battery falls off. But what of the
grid-bias battery ¢ The business of
this battery is to supply not current

but potential. In a properly adjusted
set it is under no load whatever. Its
service 1s therefore governed by its
“ shelf life.” Even when it is placed
upon open circuit a dry-cell battery
gradually loses its original E.M.F.

The fall in potential is due to two
main factors. The insulation is not
quite perfect, therefore minute leak-
ages take place, gradually sapping
the original potential. In addition
to this it must be remembered that
no “dry” cell is really dry. The
electrolyte consists of a paste contain-
ing a percentage of water.

As time goes on the water evaporates
and the cell becomes less and less
active. The grid battery is made up
of cells of the same size as those used
in the construction of standard
capacity high-tension batteries. The
shelf life of these is {rom nine to
twelve months, Their usual history
is that the potential remains fairly
steady for a long time, and then
falls off rapidly towards the end.
There is no such fall as that which
takes place in the case of the standard
capacity high-tension battery.

Effect of Potential Drop

In Fig. 4 is shown what happens to
the working point in the course of six
weeks or so with a new grid-bias

H.T. battery. It moves straight
downwards from A to D, and not in a
slope from A to X to correspond with
the movement of the curve. A little
thought will convince the reader of
the dire effects upon reception pro-
duced by a fall in H.T. potential,
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whilst the grid battery remains steady.
Whilst the high-tension battery s
giving 100 volts the working point
is cxactly right, and a theoretical
grid swing of some 13 volts is obtain-
able.

With the working point at N in the
diagram, the grid swing with which
the valve can deal faithfully, though
less, is considerable. As the H.T.
potential falls off the working point
assumes the position indicated by
B, C and D in the diagram. When
the high-tension battery is delivering
only 90 volts the maximum grid swing
that will not produce distortion is
very much smaller, and at point C
on the 80-volt curve it is very small

indeed.

Partial Rectification
When point D is reached horrible
distortion will result, for the output
valve is turned practically into an
anode-bend rtectifier, which means
that the lower halves of the waves
reaching its grid will be terribly
mutilated.
We sce, therefore, that in the case
(Conlinued on page 334.)
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rouxD Professor Goop having

rather a hectic time with his

short-wave set when 1 called
round the other night. The poor
fellow was somewhat chesty owing to
the foggy weather, and he kept on
mistaking the wheezes for carriers
and trying unsuccessiully to tune
them in.

I must admit that the professor’s
set was not completely immune from
body-capacity effects. When I
picked up and put on a second pair
of "phones that were lying on the table,

.+« scized him by the ankle and
hurled him into the coal-scultle. . . .

the thing fairly flew out and bit us.
We found that in order to allow the
professor to do the tuning and me to
listen it was necessary for him to
stand upon a chair whilst T sat on the
floor.

Since he always uses rubber cushion
things round his 'phones, he is com-
pletely deaf to all outside sounds
whilst wearing them. With one of his
pairs upon my head, T was also, of
course, in the same condition. Still,
we managed to communicate with one
another when required by blinking
our messages in the Morse code with
our eyelids.

Radio “Transmission”

We could not see each other, for
my back had necessarily to be to-
wards his. But each eyelid movement
produced a yelp in the receivers, and
the thing worked splendidly. In
fact, when he slipped from his chair
and stepped on my hand, he was
instantly able to Morse his remorse,
I re-morsed: “ Thnks for knd in-
quiries, O.M. Lttle dmge done. Pge
den’t do it again, O.M. Best 73’s.”

I 0N
L4 1 9 Y

oy
-

I have not the slightest 1dea what
best 73’s mean, nor do I habitually
call people old man, or spell my words
without most of their vowels.
Still, all the worst transmitting men
do it, so I thought that I had better
be in the fashion.

In another moment the professor
was back again, fearfully excited. He
had picked up an undoubted carrier
on 25 metres, and was doing his level
best to resolve it. Not only the wave,
but the wave-length, however, ap-
peared to be oscillating, for just as
he had nearly got it, it moved a little
way first to one side and then-to the
other, '

For the best part of half an hour
he pursued it up and down the wave-
band, but never managed to achieve
his purpose. When he was about
tired out I seized the knob of the
reaction condenser and waggled it in
dots and dashes to spell out : ** Prim-
pleson U ass, U and the prissr have bn
chsng each other up and down the
waves, U  blthrng goat O.M.
QED QEF SPQR RSVP AQOFB

shrep.”

A New Invention

“Now,” 1 said to the professor,
when I had explained what had been
happening and he had been prevailed
upon to reconsider his decision to
sally forth in search of Primpleson
with a meat chopper, “ and now I
feel sure that you must have some
new invention to disclose in order
that I may give it to the world.”

A smile spread slowly over the
professor’s erstwhile rufifed coun-
tenance,

“You are right,” he beamed.

“Of course,” 1 said, “1I always
am.”’

“ You never are.”” roared the pro-
fessor, “ at least, this is the first time
T've known it.”

“ At any rate,” T riposted, “ T was
Lalf right the other day when I told
Tootle that you were a wit.” :

It took the professor just a little
time to see that, but when it dawned
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upon him he went slap in off the decp
end. Honestly, I believe that if the
good rted blood of my medieval
ancestor, Sir Ethelwolf Thickith'pate,
had not transmitted to me one of his
most outstanding characteristies, I
should have been absolutely laid out
when my respected colleague whanged
me three times over the head with the
-poker.

RN

1
<

I Retaliate

I feel, too, that there might even
have been almost a little roughness
if, after he had jumped four or five
times on my chest, I had not seized
him by the ankle and hurled him into
the coal-seuttle. How lucky it is that
amongst perfect gentlemen anything
that savours at all of violence is taboo.
In similar circumstances I can quite
imagine hooligans such as Tootle and
Goshburton-Crump  flipping  their
fingers in one another’s faces, slapping
hands or proceeding to similar ex-
-treme measures that simply are not
done in the best circles.

When I had revived the professor
with the contents of three siphons, a
quart bottle of soldering fluid, and a
jar of ink, which was all that T could
find in his study in the way of mois-
ture, I returned once more to my
original query.

o+« the hiunan heaving gear.,

“ How about this latest invention?”
I asked. .

Thoughtfully rubbing a bump on his
chin, which was the result of o gentle
pat that I had given him with a
chair, and pushing aside with his dis-
engaged hand the grandfather clock
that had somehow come to rest across

| his little Mary, Professor Gocp hegan
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Lighter Vein—continued

in a voice which for some queer reason
was rather quavering :

“You will know,” said e,
“you will know that up to the
present the position is pretty hopeless ;
that if vou have a horn loud speaker
vou get distortion, and if you have
a cone loud speaker you get distortion
of another kind, and if you have a
pleated loud speaker you get dis-
tortion of another kind, and if you
have a moving-iron loud speaker you
get distortion of another kind, and
if you have a moving-coil loud speaker
you get distortion of another kind,
and if you have a coil-driven loud
speaker you get your blessed head
blown off unless you build a special
room about the size of a church.”

Scrap All Loud Speakers

“True,” 1 sighed ; ““ too true. But
what is to be done 7

“The only thing,” said the pro-
fessor, ¢ is to scrap all the old ideas
about loud speakers and to start on
completely fresh lines. T have just
worked out the finest thing in the way
of loud speakers ever conceived by
the mind of mortal man.  The
principle, though ingenious, if I may
say so, is perfectly simple. You are
familiar with the calliope or steam
organ which enlivens the fair-ground
at Mudbury Wallow on occasions in
the summer-time ¢ 7

1 nodded to signify that such was
the case.

“Do you remember that time
when you tried to race Sir K. N.
Pepper the wrong way round the
roundabout and fell off ? 7 I asked.

The professor held up his hand.

“ Kindly be serious,” he begged ;
“though, at the same time, I would

« o o fell off the roundabout.

point out that I was merely giving
Sir K. N. a little explanation of the
principles of relativity, and showing
him that it is possible to remain
in the same place whilst moving very
fast.”

“ But~——""1 began.

“8sh!” said the professor. “ We

are talking about my new loud
speaker. We will let bygones be have-
beens.
noticed that the calliope gives its
full value to every note 7

“I certainly got my twopen-
n’orth,” I cooed, with a reminiscent
smile.

“No, no,” barked the yprofessor.
“T am not talking of mere sordid
cash. What I mean is that there
was no suppression of the bass, or
of the higher frequencies.”

“ And now,” said the professor, “1
will explain to you the working of
the Goop Calliope loud speaker.
You understand the principle of the
steamn steering gear aboard ship 27

I told him that aboard ship the
only thing of which I had had any
real experience was the human heaving
gear.

With a sigh of resignation the pro-
fessor proceeded to explain that when
the wheel was moved it did not haul
the rudder round direct; it merely
controlled a neat little steam engine,
which did—if, or, rather, he, may be
pardoned for saying so—all the denkey
work. In the Goop Calliope loud
speaker steam once more proves its
usefulness.

The principle, I gathered, was this.
The speaker itself consisted of a
number of organ pipes, ranging from
the squitty little chap that produces
the squeaks to the great big fellow
which makes you feel all funny inside
when he is turned on. Titted to the
kitchen range is a special boiler in
which a head of steam at about
180 1b. to the square inch is generated
by the aid of the fire.

The “Works” of the Calliope
To each of the loud-speaker pipes

| runs a tube from the boiler, and in

each tube is a valve. Not one of those
glass things that you borrow from
Tootle when you have burnt out those
that you borrowed from Captain
Buckett, but a kind of tap affair
which opens and closes the tube and
50 regulates the supply of steam to the
pipe. Roughly speaking, about one
hundred and fifty pipes are required,
and each of these 1s fitted as regards
its valve with a special actuating
mechanism operated by the output
of the receiving set.
Attached to the output terminals is
a neat and compact little contrivance
about the size of a billiard table,
278

Now wyou have probably’

containing one bundred and fifty
oscillating circuits each tuned to a
musical frequency. When the note
Cl, for example, 1s spoken, scraped,
thumped, blown, chanted, caterwauled,
hummed, whistled, banged, whacked,
or otherwise delivered to the micro-
phone in the studio the corresponding
frequency is pushed out from the
plate of the last valve in the re-
ceiving apparatus.

. Mrs. Goop .
with a rolling-pin. . . ,

« « armed Rherself

This brings into action the circuit
tuned to CI, which energises a large
magnet and opens the valve (really
I must drop calling the glass things
tubes to avoid confusion in this lueid
explanation, and refer to the other
things as valves), opens the tube then
in the tube—mo, this won’t do.
The output from the last tube then
causes the magnet to become energised
and so opens the valve in the tube.

I am trying to be as simple as 1 can,
and I find that a valve means two
things, and a tube also means two
things, both of which 1 want to use.
Anyhow, you can see what I mean,
or if you can’t you had better chuck
wireless and take up knitting, if that
is not casting purls before swine.
The steam rushes down the thinga-
metite, and sets the Cl organ pipe
going, and you hear the note properly
brought out. Similarly, if (3 is played
you hear a C3 note.

Mrs. Goop Intervenes

Speaking from actual experience, 1
can vouch for the fact that the Goop
Calliope loud speaker is absolutely
distortionless—so far as reproduction
1s concerned. It was, however, re-
sponsible, T must admit, for a little
distortion of a physical nature when
first tried out, for Mrs. Goop, on find-
ing her drawing-room furniture pushed
out into the garden to make room for
the Calliope, armed herself with a
rolling-pin, with the result that the
right side of the professor’s nose is
now just under the lobe of his left
ear.
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THE writer has been informed that
"a number of inquiries have been

received for a single-valve H.F.
unit, utilising the new screened-grid
valves, for addition to existing sets.
The construction of such a unit is
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quite simple, providing certain pre-
cautions are taken, and the circuit
chosen by the writer is one which the
Editor has found particularly useful
in connection with the screened-grid
valve, i.e. the “ parallel-feed.”

With only one stage of screened-
grid high-frequency amplification,
elaborate screening of the receiver
itself is not necessary, and provided
the first grid coil 1s astatic or of the
“ fieldless 77 variety and that a suit-
ably proportioned screening (of metal,
earthed) is used, it is not necessary
to enclose the stage in a complete
metal case.

Astatic Aerial Coil

Examination of the theoretical
diagram in Fig. 1 shows that the aerial
is tapped on to the first prid coil, the
two halves of which are wound in
opposition, so as to produce an
“astatic ” effect. The actual coil
used for this purpose is that manu-
factured by the Cosmos people and
1s known as the ““ Astatic Non-
Parasitic ” coil. The * non-parasitic ”
winding is designed to prevent un-
wanted short-wave oscillation 1
centre-tapped circuits of the neutro-
dyne variety, and as in this particular

use of the coil we are not using a
centre-tapped cireuit, it is not neces-
sary to make use of the non-parasitic
winding.

There are six terminals on the coil
base—Nos, 1 and 6 being the endsof
the coil, and the Nos. 2, 4 and 5 the
taps. The No. 5 tap is used in the
receiver described, giving quite a good
degree of selectivity.

Connection to the control grid and
filament of the screened-grid valve is
made in the usual way, while the
screening grid itself is connected to
an 80-volt tapping on the high-
tension battery. The plate of the
valve 1s connected to a radio-fre-

The completed amplifier.
AN.P. coil used for the grid circuit,
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This compact unit, which is a ¥ follow-up *’ of certain caxperi-
menis carried out
laboratory in evolving the ¢ Straight Line Four,”” makes an ad-
mirable addition to the ‘* Radiano Three,”’ and similar receivers,
enormeoeusly increasing their range and sensitivity.—Editor,

By HARRY P. WOOTTON.

WIRELISS CONSTRUCTOR

quency choke of good quality, and
through this to a 120-volt tapping
on the high-tension battery, while
a connection iz also made to the plate
direct from one side of a 002-mfd.
fixed mica condenser, the other side
of which is connected to terminal A,,

H.T. Neg. Connection

The switch for controlling the fila-
ment is in the positive L.T. lead, and
it will be noticed that there is no
H.T. terminal. This is because the
unit cannot be used by itself, only
in conjunction with a receiving set
in which the high-tension negative
connection is already made.

Note the speeial
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A Screened-Grid Valve Unit for Your Set—continued

Terminal P needs a little special
explanation.  Screened-grid valves
are now available from Marconi,
Osram; Cossor and Mullard. The
“Marconi, Osram and Cossor have the
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_same pin arrangements, being double-
ended valves with three pins at one
end and two at the other. At the
three-pin end, as readers already
know, the plate pin is missing, the
two filament pins being connected
normally with the filament and the
grid pin to the ordinary or control
grid. At the opposite end of the bulb
the two filament ping are missing,
the grid pin being connected to the
screening grid and the plate pin to

the actual plate of the valve. This
arrangement applies to the Marconi,
Ogsram and Cossor valves only.

The Mullard screened-grid valve,
on the other hand, has an ordinary
four-pin base on which the filament
pins are normal, the grid pin normal,
but the plate pin different. This pin
i1s connected, not to. the plate as in
an ordinary valve, but to the screen-
ing grid, the plate connection being
made to a single terminal at the oppo-
site end of the valve. It is rather a
pity that all the valve manufac-
turers could not have standardised
on their pin arrangements for the new
screened valve, since these are des-
tined to play a very important part in
future wireless sets, but as they have
not done so we must make the best of
it.

Universal Arrangement

In the present receiver the author
has managed to arrange matters so
that without constructional altera-
tion the Marconi, Osram and Cossor
and Mullard valves can all be
used. This is done by using an or-
dinary valve holder, the filament and

Simplicity i8 the keynolc in the construction of this amplifier, and you cannot fail to

get results from it.
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grid sockets being connected as usual,
but the plate socket being connected
to a special terminal marked D.
Flexible leads from - the 80-volt
terminal and the R.F. choke are

LIST OF COMPONENTS.

The components required are as
follow :

1 Panel 10 in. x 7 in., with baseboard
7 in. deep (Ebonart, Radion, Re-
siston, ete.).

1 Cabinet for same (Arteraft, Carring-
tttm, Caxton, Makerimport, Pickett,
ete.). o

1 Variable condenser, ‘0005 mfd., with

vernier (Any good make, the one

actually illustrated is a Jackson, but
any other standard make can be
substituted).

On-and-off switch (Igranic, Lissen,

Benjamin, Bowyer-Lowe, etc.).

1 Cosmos A.N.P. eoil, 200 to 600 metres

(also 1,000 to 3,000 if Daventry is

required),

Standard anti-phonic valve holder

(Lotus, Benjamin, Igranic, Bowyer-

Lowe, W. & M., ete.).

1 Baseboard-mounting filament re-
sistance, variable pattern of 10
ohms (Igranic, Lissen, Magnum,
Raymond, ete.).

1 Aleoa screen (Rotherme! Radio
Corporation) or a sheet of aluminium
or copper measuring 6in. < 4in.,with :
lugs for mounting on baseboard as
shown in the photographs. The
Alcoa screen, being of heavy gauge
aluminium ready to mount, is quite
eonvenient.

1 Radio-frequency choke of good

quslity (R.L.-Varley, as shown, or

McMichazl, Eddystone, Lissen, Bow-

yer-Lowe, Magnum, ete.).

*002-mfd. mica eondenser (Dubilier,

T.C.C., Igranic, Lissen, Atlas, Mul-

lard, Peto-Scott, etc.).

8 Terminals and ebonite strip to take
same. One long strip can be used :
of the length cf the back of the :
cabinet, or, as illustrated, small
pieces of ebonite which happen to
be handy.

2 Clix plugs. ’

Glazite or Junit wire for wiring-up.
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taken to “ Clix,” which it is found
fit perfectly over the two pins of
screened-grid valves of the double-
ended variety and make a good sound
contact. The plate socket of the valve
holder and the terminal P are thus
idle when the double-ended valve is
used. '
When using the Mullard valve the
flexible lead connected to the screen-
ing-grid socket of the double-ended
valve is not used, and the 80-volt
terminal is simply joined to the ter-
minal P, the other flexible lead con-
nected through a radio-frequency
choke to the 120-volt terminsl
being connected to the top terminal
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A Screened-Grid Valve Unit for Yo’ur’l Set—continued

of the Mullard valve. The unit is
thus universal for all the screened-
grid valves now available,

As the unit lends itself admirably
to use with the now famous ““ Radiano
Three,” care has been taken to select
all components with terminals so that

those readers who like the Radiano s

method of connecting up can use it
in this set. The umt illustrated is
shown with soldered connections and
stiff wiring, The screen, which con-
sists of a pilece of aluminium
or copper, is connected to the nega-
tive L.T. and to earth, and together
with the astatic coil gives all the
stability required.

Little Screening Required

‘While, as pointed out above, a
great deal of screening is not re-
quired with only one stage of screened-
grid amplification, the actual screen-
ing provided in the present instru-
ment will only be adequate if the
layout of parts is followed. The
writer has found a number of experi-
menters who are in the habit of taking
some existing cabinet or panel and
endeavouring to adapt a published
design to suit that cabinet or panel
regardless of the actual layout.

In one case which came to his
notice recently, the whole effect of a
particular layout of components to
avoid interaction had been nullified
by the constructor placing the aerial

and earth terminals on the right of
the panel and the output on the left,
thus bringing leads right through

<ha
P18

The {wo pairs of ter-

P

portions which should bave been
completely free from any such wiring.
The present layout has been carefully
worked out, and experiments have

minals showcnunmerked
are, left to right, ** A,
QR H.T. 120, HT. 80, and

verified it as heing thoroughly satis-
factory.

The actual make-up of the instru-
ment i3 so ‘simple that very little
need be said regarding the actual
work. It has been found possible to
make the grid connections (fixed
plates of condenser, grid terminal,
valve holder and terminal 1) very
short. The only terminals on the
base of the AN.P. coil actually in
use are 1, 5 and 6. The AN.P. coil
is reversible in the holder, but with the
particular connections used it does
not matter which way round it is
inserted.

The Flexible Leads

If your screen is of aluminium youn
will not be able to solder on to it, there-
fore it is advisable to pass a metal
screw through a slot or hole in the
screen, lock it into position with a nut
and then solder to it a lead from the
negative L.T. As the negative L.T. i

_itself joined to the earth terminal

the screen is thus at earth potential.
Flexible leads are taken from the
terminals marked 80 volts to a Clix
which fits over the screened-grid pin
of the valve. Similarly a flexible lead
i3 taken from the top terminal of the
radio-frequency choke (the terminal
o

Vith this photograph and' the diagram on the next page it should be impossible to

a mistake wh
281

Hou are wiring up.
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A Screened-Grid Valve Unit for Your Set—continued

which runs also to one terminal of the
fixed condenser) and is joined to
another Clix which fits over the plate
terminal of.the screened-grid valve.
It will be found eonvenient to choose
the two Clix of different colours, and
the writer uses a white Clix for the
sereen-geid and a black Clix for the
plate. - This enables the user to be
sure to make the right connections
without checking his wiring.

Connecting Up

When the construction of the re-
ceiver- has. been finished the next
point to consider is how to join it to
the existing set. The aerial and earth
connections are first of all removed
from the set on which they have been
used and connected to the aerial
and earth terminals of the unit. The
L.T. negative and positive terminals

of the unit are now joined to the
same battery as that used for the
set with which it is to be coupled, and
the same high-tension battery used
for both sets.

Be sure that the 80-volt terminal
is connected to 80 volts on the high-
tension battery. This must be really
80 volts and not just a tapping
marked 80 which may not be giving
the actual value at that time. It is
best to test the voltage with a meter
which should be of a fairly high
resistance, and not a very cheap one
which has a low resistance. Weston,
Sifam, A. H. Hunt, and other firms
all sell very good high-tension battery
voltmeters at reasonable prices. The
120-volt value is not critical, and
slight- variations either side of this
value do not much matter.

H you are using an Osram, Marconi
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or Clossor screened-grid valve the ter-
minal P will be left free, and the two
Clix will be joined to-the two top
pins of the valve. If you use a Mul-
lard screened-grid valve the terminal
P must be connected to the terminal
marked 80 volts. Thus you will not
need the flexible lead terminating in
the white Clix. The flexible lead from
the top of the radio-frequency choke
will be joined to the top terminal of
the Mullard valve,

An Important Point

The next point we must consider
is the actual connections to the re-
ceiver., There is a terminal marked
A, on the unit, which must be
joined to the grid terminal of the
first variable condenser of the set with
which the unit is to be used and not
to the aerial terminal of the set
unless this, itself, is joined to the
grid (or grid condenser) of the first
valve. The reason for this is that we
require the whole of the tuned cir-
cuit connected to the first grid in the
receiver to be connected to terminal
A, and if we use a tapping or an
inductively coupled winding we shall
not get proper amplification. It is
best, thercfore, to examine your
receiver carefully and see where the
grid connection is made. The most
convenient point is generally the
fixed plates of the variable condenser,

With the Radiano Three, terminal
A, on this unit should be connected
to the aerial terminal A;, and the
flexible lead from A;, which is
generally connected to one or other
of the tappings on the X coil, should
now be taken to terminal €| (which
will be seen on examining the diagram
is itself connected to the grid con-
denser of the first valve).

Value of Reaction
When only one stage of screened-
grid  high-frequency preceding a
detector is used, as 1s the case when
the unit is used with the Radiano
Three, reaction on the detector is
really needed to get the best results,
and it will be found that the reaction
control on the Radiano Three will
bring up signals enormously. Screened-
grid valves vary among makes in the
degree of reaction that can be used,
and it seems that more reaction is
necessary with the Cossor screened-
grid valve than with the Marconi
and QOsram,
(Continued on page 332.)
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By A. V. D.

WAVE-METER can be such a helpin
searching for stations and in
identifying transmissions that

it is little wonder that anyone who
obtains the loan of a wave-meter from
a friend is sure to break the tenth
commandment at once. A really
accurate wave-meter is an instru-

COMPONENTS REQUIRED.
Ebonite panel, 8 in. X 6 in, X } in.
(““ Trolite **).

Cabinet to suit, with basebeard 7 in.
deep (Arteraft).

*0005 variable condenser (Cyldon
Log Mid-line).

Slow-motion dial (Igranie *‘ Indi-
graph *’).

1-mid. fixed condenser (7.C.C.).

*001 fixed condenser with clips for

leak (Dubilier).

1 2-megohm leak (Dubilier).

1 100,000-0hm resistance with mount

(Dubilier),

1 No. 1 Dimie
(McMichael),
35-chm baseboard-mounting rheo-
stat (Lissen).

Valve holder (Benjamin).

Push-pull panel on-off switch (Ben-

jamin). .

Panel knife switch.

Battery clip, ~
{iff wire for connections, a short

length of flex, battery plugs, serews,

ste.

NOTE.—The makes of components
actually used are named in order that
an exact duplicate set ean ke con-
structed. Substitution of other equally
good makes will not alter the efficiency,
but may, in the case of the tuning
components, alter the calibration curve,
which will not then match that given :
by the author,

coil with base

ment which is beyond the means of
most of us, cither to buy or to con-
struct. But reasonable accuracy and
constancy, giving readings within a
metre or two, are not so difficult
of attainment.

Assists “Searching ”

With such an instrument all the
troubles connected with the search

An easily made insirument thalt ‘“ mounis
guard >’ over your sei and tells you the names
of the stations to which you are listening.

for stations wvanish. There is no

HORT, B.A.

longer any need to guess at the iden-
tity of a weakly audible station.
You can check its wave-length in
a moment and then look it up in a
table of stations.

Again, if you are trying out a new
receiver, one with home-made tuning
coils, for example, there is no need to
make a shot at the wave-length
range which they will cover, or even
to work cut a complicated sum for the
game purpose. You just switeh on
the wave-meter and check the top and
bottom settings of your tuning dials.

For cheapness and simplicity of
construction buzzer wave-meters hold
the first place. Their Lad character-
istic is flat tuning, a disadvantage
which cannot be overcome without
special provisions which increase the
cost and the difficulty of construction
at once. The oscillating wave-nieter
gives far sharper tuning, but it again

x4

5

P

This wiete behind the
panel shows the valve, coil
and ‘“grid’’. battery in
position, the latter serving
for H.T. supply.

Tue WireLEss CONSTRUCTOR

lacks something which the buzzer
instrument possesses: it does not
normally produce a sound audible in
a non-oscillating receiver.

To see the reason for this lef us con-
sider for & moment the phenomenon
known as heterodyning.

Disadvantages of Heterodyne
Type

You know that if you set your
receiver oscillating and tune it to a
broadcasting station—a erime of which
it is to be hoped you are innocent !~
when the wave-length to which the
receiver is tunéd approaches that of
the broadcasting station vou will
hear the carrier-wave of the latter.
This earrier-wave begins as a high-
pitehed whistle, falls to inaudibility
when the point is reached where the
recetver is exactly in tune with the
station, and rises again to a high
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The “Sentry” Wavemeter—continued
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note as you turn the tuning dial still
farther in the same direction.

If your receiver is not oscillating
when vou tune in the station, you
will hear the transmission grow
touder and louder until it reaches its
maximum at the point of exact
resonance, after which it gets weaker

the beat note produced by the com-
bination of his radiated wave and the
carrier-wave of the broadcasting
station.

Now for the broadcasting station
substitute an oscillating valve wave-
meter. When your receiver is in an
oscillating condition, you will be able

‘note.
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as you tune it out again. The | to pick up the * carrier-wave”
difference between this state of | emitted by the wave-meter, the

affairs and that just described is that
you will not hear any trace of the
carrier-wave, unless one of your
neighbours happens to have his re-
ceiver in an ogcillating condition on
that wave-length, when you will hear

energy radiated from the receiver
and the wave-meter combining to
produce the audible beat note. De-
crease reaction on the receiver so that
it is no Jonger oscillating, and the beat
note will cease,

284

Herecin lies the difficulty in the use
of the heterodyne wave-meter for
the broadcasting wave-lengths, that
there must be some source of oscilla-
tions external to the wave-meter to
combine with the osecillations which
it radiates before any audible note
can be picked up by a non-oscillating
receiver.

‘Beat Note Method

Do not suppose that it is therefore
impossible to get a beat note with
the help of the wave-meter with a
receiver which is not oscillating. If
yvou tune the wave-meter so as to
produce a beat note with the carrier-
wave of the broadcasting station,
you will be able to pick up that beat-
note with a non-oscillating receiver.
(In this case the wave-meter has re-
placed the “ oscillating neighbour ™
mentioned above.) This,in fact, is the

method employed for identifying
stations whose transmissions are
picked up on the receiver. We shall

come back to it again later on.

You will sometimes wish to find a
station whose wave-length vou al-
ready know. It would be possible
to do this by setting the wave-meter
to the correct point and then
searching for the beat note produced
by the wave-meter and the station.

" But such a method would be almost

as tedious as searching for the trans-
mission without the aid of the wave-
meter, especially as the wave-meter
would actually have to be set just off
the exact wave-length of the station
in order to produce the required beat
If the station was not work-
ing on its correct wave-length, vou
might search for it for hours without
suceess.

A Useful Scheme

To get over this difficulty we must
find some means of making the wave-
meter emit a note audible in the re-
ceiver under any conditions. This
is accomplished in the present in-
strument by making use of a “ grid-
feak howl,” that is to say, an ‘audio-
frequency howl produced by using a
bigh value of grid leak. The grid
condenser, instead of discharging
smoothly and continuously, dis-
charges at regular intervals at an
audible frequency, so that.the con-
tinuous waves radiated by the wave-
meter are interrupted at this andible
frequency.

" They can then be heard on a crystal
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The “Sentry” Wavemeter—continued

o

receiver just as easily as on a non-
oscillating valve receiver. It is not
claimed that this method is anything
new, as it has already been described
and utilised by the Editor of this
journal in a wave-meter known as
the “ Buzzerdyne.”

I have given this wave-meter the
title of The ** Sentry,” and I think

Ovours
-
=3
=
[}
=
-
‘ T g Voirs
Cr~ 0005 R1~-350mis
C2 ~ o/ Ra - 2M:sc
C3 ~ IMFo. Ry —100,00008ms  F76./.

that you will appreciate the appro-
priateness of the name when you come
to use the instrument. It will mount
guard over your receiver, telling you
the name of the station to which you
are listening, and showing you the
quick way to find the stations that
you wish to hear. Furthermore, it
will make it quite unnecessary for
you to use any more the  carrier-
wave method” of searching for
distant stations, keeping the receiver
“out of mischief,” so to speak.

Self-Contained Meter

The circuit of the wave-meter is
given above. This is a straight-
forward type of oscillator circuit, the
deviation from normal consisting in
the inclusion of a larger value of grid
condenser than usual, and thke pro-
vision of two leaks for shunting it.
When the howl is wanted—it is in
reality a musical note of quite
pleasant pitch and quality-—the grid
condenser, which has a value of 001,
is shunted by a 2-megohm leak. The
closing of a knife switch, mounted on
the panel for convenience in opera-
tion, places in parallel with this leak
a second one of 100,000 ohms resist-
ance. Ordinary radio-frequency un-
interrupted oscillations are then pro-
duced.

Since a -06-ampere valve is em-
ployed, the wave-meter can be self-
contained as regards its batteries.
This is a point in its favour, as the
use of external batteries with a wave-
meter may upset its calibration unless

special precautions are taken to guard
against this fault. A flash-lamp
battery is used for L.T., with a
rheostat to obtain the drop to 3
volts, while the H.T. is supplied by a
9-volt grid-bias battery. The total
amount of H.T. is thus 13} volts,which

- is enough to produce oscillations over

the whole scale if the correct type of
valve is used.

Constructional Details

Follow the diagrams carefully in

drilling the panel and laying out the
components on the baseboard, as
there 1s not a great deal of room to
spare. Jf you choose a different
make of variable condenser from that
used in the original wave-meter,
select one of robust construction. -Fix
the components on the bascboard
first, and when they are completed
and wired up as far as possible,
attach the panel carrying the variable
condenser and the two switches.

The connections to the batteries

are made with flex leads, terminating

in plugs. Battery plugs with split

ends can be elipped on to the brass

connection strips of the flash:lamp
285

battery. The flex leads should be
only just long enough to reach the
batteries casily, in order to avoid
stray loops of wire,

@
Suitable Valves

The rigid lead from the anode end of
the coil to the flex lead, which connects
it to the positive end of the grid
battery, is rather long ; it is, therefore,
anchored to the baseboard at its free
end with a serew and a fibre washer.

The valve to use with the wave-
meter is a -06-ampere valve, a D.E.3,
B.5, AR. 006 L.F., or similar, or the
new ‘075 valves of the L.F. variety
(Mullard or “ Bix-Sixty ). The coil
for the lower broadcasting band of
wave-lengths is a Dimic No. 1. This
coil will give you a wave-length range
from about 170 to above 550 metres -
with the ‘0005 condenser in parallel.
Sec that the ebonite peg fits between
the centre clips when inserting the
coil, as a short here would have
disastrous results.

e
SE-

The very
simple nature
of the connce-
lions can be
scen from this
illustration,
which  shows
the completed
wiring.

The space on the right is
jor the ILT. (grid) battcry.

To test the wave-meter insert the
valve apd coil and conneet the
batteries. Set the rheostat just on

' (Continuéd on page 330\

M
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WITHIN THE

VACUUM

By KEITH D. ROGERS.

][N these days of a multitude of
valves it is becoming Increas-
ingly difficult to choose between
- them when one wants new valves for
any particular job, or to keep suffi-
cient data in the way of character-
istics and curves without filling huge
chests with bits of paper.

Valve-box slips are very useful
while they can be found, but I per-
sonally can never keep them for any
length of time, and short of entering
everything up in an album, or filing
all the little slips provided by the
makers, I have found it impossible
to keep sufficient data about valves
to enable me to use them to their
best advantage.

A Novel Idea

Characteristic curves are pretty-
looking things; they are not, as
published, over accurate ; they cannot
be, because they are taken as averages
for average valves and one curve
has to represent a whole class of
valves. But they have their uses, and
as rough guides form a ready means of
showing what any particular type of
valve should do.

It was with relief, then, that 1
tound a parcel awaiting me with a few
of the new Radion valves for test,
for these enterprising manufacturers
have hit on what now seems an
cbvious plan—they transfer the char-
acteristic curves and other data on
to the bulbg of thelr valves, so that
while you have the valve you have
its identification marks. Itisa scheme
upen which I can heartily congratu-
late Messrs. Radions, and though
the printed descriptions of the various
valves on the boxes—especially of

one particular class—are rather wide
in-their application, I find the valves
do their best to live up to the Jauda-
tory remarks made about them.

Let us take the three valves I have
recgived for test in the order in Whlch
thev were tested.

" First of al] the 4-volt H. F valve

rated at 3-75 filament volts with
01 amp. comumption. On test it
gave quite good results as H.F. or
L.F.valve, or as a leaky-grid detector.
It has an impedance of round about
28,000 ohms and an amplification
factor of 13. For L.F. purposes,
therefore, it has to be used in the first
stage, preferably transformer-coupled,
for the magnification factor is not
really high eunough for efficient re-
sistance-coupling unless used in the
second stage where the valve acts quite
moderately well. The makers recom-
mend resistance values of 20,000
to 200,000 ohms, but I have

found marked falling off (as would

be expected) in the amplification

when a resistance below 50,000 was

used.

For general use I prefer 100,000
150,000 ohms for this valve if 1t is |

decided to use it for R.C. coupling.

Three Further Radion Valves

Another one tested was the 2-volt
Radion, taking -15 amp. at 2 volts and
having an impedance of 18,000 ohms.
The amplification factor is 9 and the
valve can almost be termed a general-
purpose valve. It can be used in
most H.F. stages, as detector and as
first note- mwmﬁer with satisfactory
results, thouOh it was designed pri-
marily for rhe latter position in a set.
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New ranges of valves— An interesting in«

‘power

novation—A goed H.F. amplifier.

Finally, the power and super-
types, designated “ Super
L.EF.” and “ Super-Power” respec-
tively. These both take -34 amp. at

55 volts, and the former has an im-
pedance of 6,000, while the latter is
naturally less.  The amplification
factor of the L.F. valve is given as
7-4, while that of the Super-Power
worked out at about 4.

More Two-Volters

These two are very useful little
valves, and can be recommended for
general L.F. work in the case of the
former, and for last-stage work in
that of the latter. Tlis super-power
valve will carry a grid voltage swing
of about 10 volts either side of the
grid-bias point of 12 volts at 150 volts
H.T. quite successfully, so it is a
useful last stager if it 1s not required
to carty too mauch volume.

The ‘¢ Super L.F.” and ‘ Super- Powel 4
Radion valves mentioned above.

Other valves, new to my experi-
ence, that I have had an opportunity
of testing are the Beriton, British-
made valves sold by The Merchant
Manufacturers Co., Ltd., and con-
sisting of two 2-volters taking 0-1

(Continued on page 333.)
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A few of lhe many
letters from “all
paits giving readers’

. experiences with
“Wireless Con-
1 structor’” sels,
! 5
"

The “Straight Line” Four

Sir,—1 offer congratulations to the
designer of the “ Straight Line™ Four.
However, it is Capt. Round—or, 1
should say, his valve—that has enabled
Mr. Percy W. Harris, M.ILR.E,, to
produce a set capable of giving dis-
tance and unequalled purity of repro-
duction with more than ample volume
while employing but four valves.
From the moment that 1 connected
up the set, that purity was forth-
coming without any searching.

I am using a 6-t. exponential horn,
and I consider that it is no longer
necessary to ety the Rice-Kellogg as
regards reproduction.

Progress is such that ere these lines
are dry I may find a two-valve set
capable of equal performance to the
“Straight Line ” Four, and, having
followed wireless since the 19007,
1 have been ever slow to praise.

Yours faithiully,
H.W. A B.

Dublin.

. Short-Wave Results

Sir,—I1 thought that.it might be
of interest to you to know that I
received 2 F C Sydney, 285 metres,
on “ The Radiano Short-Wave Two.”
1 first heard the station at 5.30 p.m.,
and managed to ““hold it till the
end of the broadcast at about 7.10.
By the addition of an amplifier, the
‘phone strength was very good, and
at times it was almost possible to
work a loud speaker.

One strange thing was that the
tuning was not so critical as that of
2 X AF, a station which I have only
failed to get once since 1 constructed
the set in June. I picked up the
broadcast of the * Tunney-Dempsey ”
fight from this station, and had my

letter reporting the reception pub-
lished in the *“ New York Evening
Telegram.” The result of this caused
an  American radio enthusiast to
write to me asking how he could
build a set like it.

My coils are wound on an cbonite
former, with valve-pins and sockets as
connections, and 4-volt  Cossor”
valves are always used.

Yours truly,
W.C.1 J.L.8.

“Beats Elstree Six”

Sir,—As a past owner of your old
“Four-valve Family ” receiver, 1
was delighted to see you bring out
your latest * New Family Four.” I
disposed, almost at once, of my
Elstree Six receiver, and have now
the “ New Family Four ”’ going strong.

Allow me to congratulate you on the

result. The sensitivity, sclectivity,

quality and volume are really amazing,
and T consider T am getting better

results now, and more economically,
than with my last 6-valver. 1 find its
size very convenient after a large
receiver, and I have never constructed
a more easily-made receiver ; the new
wiring making a very neat job. Iam
within 3 miles of 2 R N, the Dublin
station, but can get Manchester
without any interference from the
287

A ¢ Signal Box '’ set constructed by a West Croydon reader,

C

former station. I have also received
Hilversum, Berlin, Motala, Daventry,
and Radio Paris at very good strength
using  2-volt valves (D.E2H.F.,
S.P.18 B, 8.P.18 R, D.E.215).

In conclusion, please accept my
heartiest congratulations and thanks
for a really excellent and handsome
receiver.

Yours sincerely,
Cart. J. S. Morrow.

Merrion, Co. Dublin.

An Old Circuit in New Clothes

Sir,—I have constructed an “ Old
Circuit in New Clothes,” described in
the March issue of the WireLkss
ConsTrRUCTOR, and I get excellent
results with it : Liverpool (eight miles)
coming in almost too loud tor comfort
on the 'phones. T have also received,
at good ‘phone strength, Manchester,
London, Birmingham (before Daven-
try Junior started transmitting), Not-
tingham, Stuttgart, Hamburg, a

French and another German station.
With the aid of the *“ Radiano
Wave-trap,” Stoke, Belfast, and
Dublin were also tuned in.
Wishing your excellent magazine
more and more popularity.
I am, Sir,
Yours truly,
Blundellsands, J.p
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Astonished Argentines!

Sir,—A¢t last T am able to give you
some scrt of a report on the * Aus-
tralia on Two Valves " set, which was
described in  the Wiretess Con-
STRUCTOR In August of last year, and
which I had built about three to
four months ago.

In order to obtain as far as possible
equal results to those got by the
author, I have had to get all the
original parts from England, which
naturally took some time. Well, with
the exception of quite unimportant
picces, all the components are the
same ag those originally used, and I
have also built up the whole set
exactly as described. Unfortunately
I have not had as much time to spare
as I would have desired to give the
set a good and thorough test, but all
the same, right the first station 1 got
in telephony was one amateur in
Tucuman, about 1,200 kilometres

damaging it through over-using it.
I must say that all the other com-
ponents are excellent as well. 1 have
been able to receive KDKA, as
the only really distant station up to
now, with great regularity, ‘'but 1
have never been able to get it with a
good effect, as reaction is a difficult
thing to manage, ,with the awful
statics which so often prevail. Now
and then the transmission is so clear
that I am able to understand the
words of the speaker, but far more
often this is not the case, and only
the musical items come through some-
what good. Perhaps I have nof
bad an