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What you will see on 'thé-Bﬁrnde:pt Stand
at the 'All-British Wireless Exhibition

STANDS 72 and 74, BOXES 134 and 135..

L— e Einoplione Grand.

ERE are briet details of new Bumdept Apparatus
which you will see at the All-British Wireless
Exhibition. i ibi i

' At the same time exhibits of this A
apparatus will be held at our London Showrooms, E”’&ﬁ’;%‘){r)“””
Provincial Branches and Principal Agents. ]

RECEIVING SETS.
Ethophone Junior and Ethophone No. I. High-grade crystal

sets.. Wave-length range 250-2,000 metres.

Ethophone Duplex. A five-gumea loud-speaker receiver. This

— entirely new two-valve set has a range of 250-5,000 metres.
: Ethophone IIl. A powerful three-valve set for réception of home and
) foreign broadcast. Tunes sclectively and amplifies without distortion.
Ethophone V (Mark IV). A four-valve receiver, retaining all the
4 best characteristics of the Mark 11I Model, withimportant new features
(including a self-contained selective device). Supplied to the Archbishop
) of Canterbury, His Holiness the Pope, Earl Haig, Signor Mussolini, the

Ethophone fumnior.

Lord Mayor of London, and the.General Post Office and hundreds of
satisfied users. o Ethophone H. F. 2

Receiver.
Ethophone Tuner, Ethophone H.F.2 Receiver, and Etho- cceryer
phone Power Amplifier. A seriesof instruments for the more
advanced worker. Wave-length range 80 to 25,000 metres.

Ethophone Grand. ** Receives broadcast anywhere on any wave.”
The three instruments mentioned in the previous paragraph are built
into a cabinet specially designed by Broadwood, and together make up
what 1z probably the finest wireless receiver ever made. Operates on
wave-lengths from 80 metres upwards, gives perfect power amplification
and has absolutely selective tuning.

ACCESSORIES.
Anti-Phonic Valve Holder. A patent valve holder eliminating microphonic
noises and prolonging the life of dull or bright valves.
Transformers.  Steel-clad transformers. designed to give perfect results with
modern valves. Three types—high ratio, low ratio, and loud-speaker output.
“Low Loss” Variable Condensers.

Al}-metal condensers embodying )
entirely new features. Laboratory condensers at popular prices. Ethophone Power Amplifier
Auto-Broadcast System. A unique system by means of which broadcast * (Mark FV).
music and speech can be switched on as easily as turning on the light.

Burndept Super Radio Battery. A 45-50-volt high-tension battery of very
long life. completely free from noise. :

Ethophone Duplex.

We have ‘a compléte line of evéry possible radio

- accessory. ‘
" Ty §\ e o
bl \\\\\\\\\\\mmj{m\{\\\\\\\\\m\ \\\\\\\\\\\&\N\m\\\m i \\\W&
BURNDEPT Ltd., Aldine House, Bedford St., Strand, W.C.2

Ethophone V 5 . :
LEEDS : Basinghall St. (near City Square). CARDIFF: 67, Queen St.
(Mark 1V). NORTHAMPTON: 8, The Drapery. Ethophone I111.
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Technical Education in Wireless

One of the most surprising aspects
of radio science at the present time
is the almost complete lack of ade-
quate and up-to-date technical
education on the subject. During
the last few weeks we have had an
excellent opportunity of investigating
this matter while studying applica-
tions and interviewing applicants for
technical positions on the staff of
Radio Press. Furthermore, we have
heen informed on many occasions by
the larger wireless manufacturers
and dealers that they, teo, have
great difficulty in obtaining the ser-
vices of technically trained assist-
ants. We are well aware of the
existence of technical rclasses at
various Polytechnics and Umniversi-
ties, but investigation goes to show
that the instruction given is sargely
concerned with advanced theory and
obsolete practice. In many cases
the course wends its weary way
through spark, arc, and ‘high-fre-
quency alternator methods, a final
lecture or two being given on
the valve method of transmission, to
round off, so to speak, what is often
called “ a complete course.”

We do not deny that in one or two
cases very full and excellent theore-
tical courses are given, but these are
of little practical value to the man
who has to earn his living in wire-
less. It is too readily assumed that
if a man is given a sound theoreti-
cal basis of knowledge he will be
able to pick up the practical side
with ease, but this is only true when
the theory of the subject is developed
to a far greater extent than is at
present the ccase in radio. A theorv
which has been deduced from a
limited number of facts may or may

not require complete revision when
practical examination of the problem
has led to the assembly of further
facts, and we are afraid that theory
is limping a long way behind prac-
tice at the present time.

T.et us consider for a moment
just one or two matters which
the man who desires to enter the
commercial side of wireless should
know.
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First of all, he should be well
acquainted with the characteristics
of ali the better known types of
valves; he should be able to rell
why distortion arises when com-
bining a particular type of valve
with a particular type of transfor-
mer. He should, for example, be
able to know by a rapid examina-
tion of the set whether distortion,
known to exist, is dependent upon
bad lay-out, incorrect <onnections,
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use of the wrong type of valve or
transformer, unsuitable plate poten-
tials, or -other contributory causes.
Without sound grounding in the
principles of reflex work he will bhe
hopelessly behind the times. It can
only be the difficulty in obtaining
adequately trained staff which gives
rise to thie pitiful displays o% in-
efficiency so frequently found when
well known commercial sets are
publicly demonstrated.

There is no lack of keenness on
the part of the staff concerned, and
there are already enough assistants
and demonstrators in the larger
cities to make it worth while pr
viding practical courses in combined
theoretical and practical work for
those who so badly need this tvpe of
instruction. The larger commercial
firms should support such classes in
every way by financial and technical
assistance, and the provision of
expensive apparatus, without which
the work cannot be carried on.

An absolutely intimate knowledge
of up-to-date circuits and practice is
essential nuowadays; and, generally
speaking, academic institutions
ignore what is going on in the outer
world, with the result that many
of their graduates are practically
useless to commercial organisations.

In brief, there are an insufficient
number of technically-trained men
who are doing modern practical
work.

Can nothing be done to improve
this state of affairs? Have we, first
of .all, the necessary teachers? Wire-
less is a growing industry, and it
should be worth while for students
to regard radio as a serious and
progressive profession.
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Some Practical Single=Valve
Circuits for Short Wave Reception

By W. J. TARRING.

The fascination of short wave reception is too well known to comment wupon, and in .the following
article is given many uséful and interesting notes based upon praetical experiment.

HE remarkable results

achieved by some of our

amateurs during the last
few months by the use of trans-
missions on wavelengths in the
neighbourhood of 100 metres, and
the fact that the two well-known
American broadcasting stations
KDKA and WGY are also trans-
mitting on these short waves,
have attracted  considerable
attention, and it was thought that
an account of some experiments
in the reception of these signals
with single-valve circuits might
be of interest. Originality is not
claimed for any of the circuits
used ; ideas, and in some cases
the complete circuit having been
culled from varying sources. The
results achieved are not given as
a criterion of what can be done,
as the experiments were con-
ducted during the months of
April and May, by no means the
best of times for DX (long dis-

SO
signals on short wavelengths, by
which is meant wavelengths of

between 8o and 150 metres, cer-
tain points stand out, and, before

and where this cannot be
arranged terminal nuts should be
screwed down very tightly.
Vibration of the set, particularly
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Fig. 2 This circuit gave fair results, but would not oscillate over
the full range of C3.

describing the experiments, it is
proposed to touch briefly on a
few of these.

- 4 r 75
2 Cr. 7T Qoo0zps
;-I- TS 00002 F i 5‘52.,.. A
i 51 00002uF B
w.. [14 T
R
LR v e
e A 1
1?:{“ EQ R = :
<M §§ e (s o= 52:
"?2 /?/ Z/’F :
e .
N B/ i
| g‘:’g . T
Bld

Fig. 1.—A circuit which gave difficult tuning with poor selectivity.

tance) work, and conditions at the
writer’s station are by no means
all that could be desired.

Conditions to be Observed

From a general consideration
of the conditions necessary for
successful reception of radio

All component parts must be
of good quality and in good
order, as at the enormous fre-
quencies with which they -are
called upon to deal, "any slight
defect becomes  unpleasantly
noticeable.  Connections should
be soldered wherever possible,
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of the tuning coils and valve, may
give rise to crackling in the tele-
phones, and precautions should
be taken to prevent this. !

It should be borne in mind that
oscillatory currents flow on the
surface of a wire, and that the
high-frequency resistance of a
conductor increases as the fre-
quency of the oscillations flowing
through it increase. In my
opinion, it is therefore advisable
that wire with a high conductivity
and an ample surface area should
be used in all circuits in which
high - frequency currents are
present.

Short Wiring

All wiring should be kept short
and well spaced. This is much
more important on these short
wavelengths than on the wave-
tengths more commonly used for
broadcasting, for two reasons—
(1) since the facility with which
oscillatory currents pass through
a capacity varies directly as the
frequency of the oscillations, the’
transfer of energy through stray
capacities will be three or four
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times as great as on the normal
broadcast wavelengths, and {2)
the higher frequency of the oscil-
lations greatly facilitates an in-
ductive transfer of energy.
Provision should be made for
very accurate tuning owing to
the -extremely small waveband
occupied by any transmission.

£

Body Capacity

Body capacity effects will ‘be
very marked unless the set is
very efliciently screened or long
extension handles are fitted.
Removing the hand from a con-
trol knob may be sufficient to
completely lose a transmission.
If the aerial used is foose, or for
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Fig. 3.—Very good results were obtained with this arrangement in the
reception of European amateurs.

Perhaps the following example
will emphasise the degree of
accuracy necessary. The West-
inghouse Company’s station,
KDKA, at Pittsburg works on a
wavelength of 102 metres, which
corresponds to a frequency of
2,041,176.  Music frequencies
vary this by, say, 10,000 on either
side, giving resultant frequencies
of 2,931,176 and 2,951,176, which
represent wavelengths of 102.34
and 101.65 metres respectively,
so that the transmission occupies
a waveband of only .7 metres.

Fine Tuning

The variation in capacity 'in a
tuned circuit to effect a change in
wavelength of .7 metres is of the
order of 0.0000015 uF (1.5 micro-
farads), or well under 2 deg. on
a o0.0002 pF wvariable condenser
connected in parallel with an
inductance of 30 micro-henries.
(On the same basis, assuming an
inductance of 360 micro-henries,
a transmission from 2LO would
occupy a waveband of nearly 9
metres or 6 deg. on the same
size of condenser.) An ordinary
three-plate condenser connected
in parallel with the main tuning
condenser did not give sufficiently
fine adjustment, so one plate was
removed and the spacing between
the remaining two increased.

any other reason it sways in the
wind, its capacity is constantly
changing, and, as a slight change
in capacity has such a large effect
on tuning, some means should be
adopted to keep it rigid.

A
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Aerial and Earth

The aerial used throughout
these experiments was a twin
wire 60 feet long, spaced. 4 feet
with the free ends connected.
The average height of the aerial
above the ground was 28 feet,
but the effective height was con-
siderably reduced by outbuildings
and fairly tall bushes.

The earth connection consisted
of a metal plate 5 feet by 2° fcet
buried in moist earth, at a depth
of 2 feet 6 inches immediately
under the aerial. The aerial
system had a capacity of about
0.00034 uF, and a natural wave-
length in the neighbourhood of
120 metres.

Special Coils

For the purpose of these expe-
riments. two special coils of the
single-layer solenoid type were
constructed and mounted so that
one could slide inside the other.
The wire used was 'No. 16
S.W.G. bare copper. This was
first wound tightly on a card-
board former, which was then
removed, and strips of 3/16 in.
ebonite, with 5/64 in. holes
drilled at intervals of 5/32 in.,
were threaded on. This gave
coils in which the turns were well
spaced and separated almost
entirely by air, thereby reducing
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Fig. 4—Many American and Canadian amateurs were received upon
this circuit,

As no valve of the tubular type
such as the V24 or Myers Univer-
sal was available, a valve of the
ordinary 4-pin type, with its
attendant  comparatively high
inter-electrode capacity, had to
be used. This capacity was
kept as low as possible by the use
of air spacing between the pins
and an anti-capacity valve-
holder.
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both capacity between turns and
dielectric losses. For greater
rigidity and freedom from vibra-
tion the wire was anchored,
where it passed through the
ebonite strips by means of cellu-
loid cement. The outside coil
consisted of 22 turns, and had a
diameter of 3} in., while the
inside coil contained 30 turns of
2} in. diameter.
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signals
separate

In receiving C.W.
without the use of a

heterodyne oscillator, best results.

are obtained when the set is only
just oscillating. It is therefore
advisable to provide a fine con-
trol over regeneration, and a
rheostat with'a vernier adjust-
ment will be found very useful
for this purpose. A good vari-
able grid leak will also be found
to be a slight advantage.

Owing to the fineness of tuning
and the fact that a considerable
amount of reception would be of
amateui stations whose transmis-
sions are of comparatively short
duration, thus giving little time
for tuning, it was decided to
reduce tuning controls to as few
as possible, and the circuits
described here were chosen with
this in view.

First Tests

The first circuit tested is
shown in Fig. 1, and is familiar
to everyone, differing from a cir-
cuit widely used for reception of
broadcasting only in the values
of the components and the addi-
tion of a variable condenser
across the reaction coil.

The condenser C3 was neces-
sary to malke the circuit oscillate,
and L1 and L2 had to be coupled
quite tightly together. Owing to
the tight coupling between the
two coils, a variation in the
tuning of the oscillatory circuit
Lz C3 had a very considerable
effect on the tuning of the aerial
circuit.  This made tuning of
any  particular  transmission,
especially weak C. W ., difficult, as
it was necessary to vary C3 and
Ci1 simultaneously in opposite
directions, and by widely diffe-
rent amounts, e.g., if C3 was
decreased by 4 deg., Ci had to
be increased by about 25 deg.
On strong C.W. stations it was
possible to tune entirely by
means of C3. The circuit, as
might be expected, was not very
selective, and A.C. hum was
noticeable, but not objectionably
‘SO,

Results

Very fair results were obtained
with this arrangement. Towards
the end of May both KDKA and
WGY were received one morning
between 4 and 5 o’clock, speech
being practically indistinguish-
able, but music could be recog-
nised by the tune. The same
morning at 4.35 the Argen-

tine amateur station CB8, using
I.C.W., was heard very "well,
every letter being easily audible.

The next circuit is one recom-
mended for short-wave reception
by Mr. J. Scott-Taggart in his
book, ‘‘ Elementary Text Book
on Wireless Vacuum Tubes,’’
and is shown in Fig. 2.

The values of inductances and
condensers were the same as for
the circuit shown in Fig. 1, with
which it is very similar in opera-
tion. The potentials applied to
the grid of the valve are, in this
case, derived from the condenser
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larised in this country by publi-
cation in this journal and its com-
panion paper, Modern Wireless.
Owing to the ease with which
radio signals _on these short,
wavelengths pass through a
capacity, the condenser Cr in the
aerial lead can be reduced below
the usual value of o.co0r uF,
thereby enabling a greater
number of turns to be included in
Li, and, in consequence, a

_greater difference of potential to
be set up across the inductance.-

Although in the diagram Cr is
shown as a fixed condenser, in

Cr instead of from the ends of actual practice a o.co01 pF
the inductance Li, as is more maximum  variable condenser
usual.  This arrangement was was used.
\/ «
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Fig. 5.—A very selective circuit upon which very good reception of
KDKA and WGY was made. ‘

difficult to push into oscillation,
and with the values of L2 and C3
shown would not oscillate with
more than about rco deg. of Cx
included. As this setting tuned
a wavelength of about 130 metres
it was not considered worth expe-
rimenting to obtain oscillations
over the whole range of Ci.
A.C. hum was more apparent
than with the Fig. 1 circuit, and
parasitic noises, apparently
picked up from the earth, were
audible in the phones. The tight
coupling of Lt and L2 again
made tuning somewhat of a deli-
cate operation on weak signals.
The results obtained were almost
identical with those given by
Fig. 1, namely, weak signals
from across the Atlantic, but
good reception of European
amateurs.

Constant Aerial Tuning

It will be seen that the citcuit
of Fig. 3 embodies the constant
aerial tuning arrangement popu-
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Another effect of the presence
of the condenser Cr is that the
damping in the grid circuit is
considerably reduced, with the
natural result that the production
of oscillations is much easier
than with the two preceding cir-
cuits.  This means that the
coupling between Li and L2 can
be considerably loosened, and a
lower value of C4 used. In
consequence of this weaker
coupling the mutual interaction
of the tuned circuits L1 C2 Cj3
and Lz C4 is much less marked,
with a corresponding simplifica-
tion of tuning.

Further Results

This circuit gave very good
results on European amateur
transmissions, but on the only
occasion that transatlantic re-
ception was attempted the re-
sults were somewhat disappoint-
ing, both KDKA and WGY
being conspicuously absent, and
a few amateur stations being
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just readable. As the circuit
was not tested until the first days
of June this may account for the
comparatively weak signals from
the United States. The selec-
tivity exceeded that of either
circuits 1 or 2.

No Earth Connection

Fig. 4 shows a somewhat un-
usual arrangement in which no
earth connection whatever is
used ; a closed oscillatory circuit
being included in the aerial lead.
This circuit is based on one used
by Captain Ainslie and referred
to by him at an informal meeting
of the Radio Society of Great
Britain on March 12 (Wireless
Weekly, Vol, 3, No. 15).

Reaction

The number of turns in the re-
action coil L2 for satisfactory

by the first 20° of C1 and
the minimum capacity of Cz.
AG. Hum

A.C. hum was noticeable at
all times, but was less obtrusive
when the circuit was oscillating,
at no time being sufficiently bad
to interfere with the reading of
signals.  When oscillating, the
set was moderately selective, but
when in a non-oscillating condi-
tion 2LO, at a distance of
miles, was just audible all the
way round the condenser.

Like the majority of amateurs,
the writer is engaged during the
day on matters other than radio,
and opportunities of spending
the ‘‘ wee sma’ hours ”’ on the
set only arise occasionally. As
a result this circuit was subjected
to the critical test of reception
of transatlantic stations for but
one short hour. During this
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Fig. 6.—A very selective arrangement which gives that fine vontrol of
reaction usually associated with the Reinartz circuil.

operation was confined to com-
paratively narrow limits, either g
or 10 turns giving the best re-
sults. Oscillation could not be
produced with 7 turns, amd 13
turns was rather too large. 1f
the reaction coil was too large,
it seemed to paralyse the set and
prevent it from oscillating. All
values of L2 were tried without
avail in an attempt to make the
circuit oscillate when less than
20° of Ci1 was included. A
similar effect was noticed in the
two circuits still to be described,
and appears to be accounted for
as follows :—Before oscillations
can be produced in a circuit there
must be present both inductance
and capacity in some form or
another. As the distributed
capacity of L1 was so low, due
to the wide air spacing of the
turns, further capacity had to be
supplied, and this was provided

‘time mo sign of WGY mnor
KDKA, not even their carrier
waves, was heard, but Amer-
can and Canadian amateurs were
received, Canadian 1AR being
received particularly well.
Closed Circaits

In describing these experi-
ments, the circuits used have
been split up into two groups,
the four already described de-
riving the potentials necessary to
operate the walve directly from
the a2erial circuit and the remain-
ing two working on a closed
circuit. This does not represent
the order in which they were
tested, as the arrangement of
Fig. § was the first one tried,
it being thoroughly tested early.

Aerial Circuit
The aerial circuit wncluded %
turns of the coil L1 and was of
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the untuned type, the condenser
Cr of which only about 25° was
used, being made wariable for
the sake of convenience. Various
experiments with coils wound
over L1 between the turns of L1
and tappings taken at various
points on L1 were tried, but
loudest signals were obtained
with the aerial and earth tap-
pings in the position shown, i.e.,
the earth tapping on the grid
side of the aerial tap, and with
the 7 turns about the middle of
the coil. The optimum value of
Lz was found to be about 15
turns.

As C2 was increased from o°
to 140° the toupling between L1
and L2 had to be weakened, but
beyond 140° the coupling had te
be slightly tightened again. This
peculiarity is apparently a varia-
tion of the effect referred to in
connection with Fig. 4, the
optimum ratio of inductance to
capacity occurring when 140°
was included. Oscillation over the
whole range of 'C2 was easily
produced.

The circuit was very selective
and gave very good results,
KDKA and WGY both being re-
ceived well on one valve, speech
from KDKA being exceptionally
clear and free from distortion.
Several American amateurs were
easily read on one valve, and,
with the addition of one L.F.
valve, 31 transatlantic stations
were received in the space of 2%
hours.

The Weagant Circuit

The last circuit used in these
experiments is based on the
American Weagant circuit. An
untuned, or perhaps one should
say a roughly tuned, aerial cir-
cuit was again employved, but in
this case it was found preferable
to wind a separate coil of 7 turns
over the clesed wcircuit, several
layers of ‘thick brown paper
being between the two. From
the theoeretical diagram shown in
Fig. 6 it will be noticed that re-
action is applied on the Reinartz

principle. By carefully adjust-
ing the magnetic «coupling
between Li and Lz it was

possible to make the set oscillate
over the whole range of C:2,
using a condenser with a maxi-
mum capacity of wunder o.c001
uF, as the feed back condenser,
C4. This gave a wvery delicate
contrel over reaction, so much
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so that it was possible to adjust
the circuit so close to the oscilla-
tion point that incoming signals
would make the set oscillate, and
with their cessation oscillation
also ceased.

H.F. Choke

Various coils were tried as the
high-frequency choke, L3, from
100 turns up to 320 turns. Re-
sults gradually improved up to
220, beyond which no improve-
ment was noticeable.  Accord-
ingly a basket coil of 220 turns
of 30 S.W.G. d.c.c. on a card-
board former was used, and with
this coil in circuit it was im-
material whether the ‘’phones
wcre shunted or not, indicating
that the high-frequency com-
pcient of the plate current was
being effectively choked back
through L2 C4. (The con-
denser C6 was integral with the
H.T. battery, so no trouble was
taken to remove it.)

The circuit was very selective,
and towards the end of April
good reception of American
broadcasting was obtained up till

6 a.m., that is 1} hours after
dawn. Transatlantic amateurs
were also received at very fair
strength.

A Field for Experiment

The circuits: described are
only a few of the enormous
number available, and were
selected as each embodies some
distinct feature. Under favour-
able conditions each one is
capable of receiving America
direct, and many interesting
transmissions from our own and
other European amateurs may
be heard. - Experimenters will
find a most interesting field for
the exercise of their ingenuity in
this branch of radio, about
which so little is at present
known, and any time spent in
this direction will be well repaid
by the information gained.
Close attention should be paid to
reaction if it is desired to receive
signals over long distances with
only one valve, as that valve
must be brought to its most
sensitive condition by the care-
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ful application of regeneration.
It will probably beé found that
oscillation is more difhcult to
produce and control effectively
on these short wavelengths, but
once this .has been done the re-
sulting amplification appears to
be greater than that obtained on
higher wavelengths.

The Radio Society
of Great JBritain,

The Autumn Presiden-
tial Address to members
of the Radio Society of
‘Great Britain will be
delivered by Professor W.
H. Eccles, D.Sc., F.R.S.,
at the Institution of Elec-
trical Enginecers, Savoy
Place, W.C.2, at 6 p.m.
on Wednesday, Septem-
ber 24, 1924, on which
occasion the President
will deal with the latest
developments of the posi-
tion of the Scientific
Amateur under the Wire-
less Telegraphy Regula-
tions,

Our photograph shows Mr. J, A. Beveridge, the engineer in charge, sitting by the transmitting apparatus.
638
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before that the Little Puddle-

ton Wireless Club is nothing
if not right up to date. Ours
may be a small town, in fact, 1
rather doubt if you can find it
marked on any map, and the
club may have few members;
but there is no doubt about it
that there are not many places in
the world where you can find a
finer collection of brains or a
more thoroughly go-ahead spirit.
Bilgewater Magna, though only
a few miles away, is quite a
different proposition; I am told
on the best authority that there
are still people there who swear
by coherers and magnetic detec-
tors. To show you how really
up to date we are I may mention
that our parish pump is now
worked by a useful, if rather un-
sightly, windmill. These things
being so it is not I think sur-
prising for Gubbsworthy to have
mooted at a meeting of the club
not long ago that it would be a
good thing if we were to start
an inquiry section. The idea
was that members should take it
in turn to go on duty for a week,
during which time they should
be ready to supply information
on wireless subjects, not only to
their fellow members but to any-
one in the neighbourhood who
might be in need of it. After
some discussion, in the course of
which General Blood Thunderby
and Admiral Whiskerton Cuttle
fought their customary verbal
duel and almost came to their
not unusual blows, a motion to
the effect that the Helping Hand
Department should be in-
augurated was put to the meeting
and carried by acclamation.

ITHINK that I have remarked

A Noble Idea

The ‘scheme we worked out
was that the member who for
the week was enacting the part
of the Delphic Oracle should be

at the Clubhouse from six to
seven on Mondays, Wednesdays
and Fridays, and that he should
open sympathetic arms to all who
brought their woes to him. As it
was decreed that a list should be
drawn up in alphabetical order,
and as Wayfarer begins with a
W, 1 felt that things would have
time to settle down nicely before
my turn came along. The

correct thing, so far as I could
see, would be to barricade one-
self on the far side of a table
behind a rampart of voltmeters,

gal-

ammeters, milliammeters,

A
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Breadsnapp.

Dipplesworth.

Professor Goop.
Gubbsworthy.

Poddleby.

Snaggsby.

Wayfarer.

Admiral Whiskerton Cuttle.

‘The General Begins

I strolled round in the direction
of the Clubhouse on the follow-
ing Monday just to see how the
General was getting on. I cannot
say that I actually reached it, for
the entire street in which it

vanometers, meggers and things

-

=

=

i =

F
A circuit which is causing Wireless Wayfarer many sleepless nights. Why ?
stands was blocked by a seething
mass of people, whom P.C.

of that kind, and should an un-
answerable question turn up to
draw upon that supply of long
words which is such a present
help to wireless men when they
are cornered. There was rather
a hot debate as to whether
‘General Blood Thunderby, owing
to his double-barrelled name,
should be classed among the B’s
or with the T's. Admiral
Whiskerton Cuttle was very
much in favour of the first half
of double mames counting, and
the majority of the meeting was
with him. The secretary there-
fore drew up a list consisting of
General Blood Thunderby.
Bumpleby Brown.
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Bottlesworth was frantically en-
deavouring to sort out into a
queue. -~ So far as I tould make
out every inhabitant of the place,
old or young, male or female,
married or single, had turned up
with a query. {It: was a most
engaging sight, especially as {
was not on duty. { patted my-
self on the back on that account
and registered the cheering
thought that by the time that
my turn came every possible
guerist would have offered every
possible query for selution. When
1 met the General on the follow-
ing morning  and = asked &im
brightly how things had gone,
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he was, I thought, a little huffy
in his response. I gathered, how-
ever, from the flow of words
which proceeded from him (a)
that the inhabitants of Little
T'uddleton were a pack of flat-
footed idiots; (b) that it was
beneath the dignity of the club
senior member to answer such
questions as: Should the cat-
whisker touch the crystal? or,
\Why does a condenser condense?
(c¢) that he believed that half the
people asked questions just for
the sake of asking them; (d) that
the country was going to the
dogs; and (e) that he would be
jolly glad when his week was
over. It struck me that if he
was merely being asked only silly
questions of the type mentioned
the General’s brain was not
having sufficient exercise. 1
decided therefore to do what I
could to provide a little real em-
ployment for him on the last day
of his all-important duty. I
‘should explain that I have a
gardener. 1 like to say this,
because it sounds important. As
a matter of fact, an ancient man
who rejoices in the name of Bug-
snip comes in one day a month
to attend to the vegetation which
decorates the grounds of my
desirable residence. Bugsnip has

a boy who, as he told me, he"

christened Edward, in honour of
a certain Royal Personage. I
trust that his Royal Highness
appreciates the honour, though
he has not so far said so. The
lad, Edward Bugsnip, is exceed-
ingly keen on wircless, and
having made up several of the
Goop-Wayfarer super cirouits,
obtains at times quite remarkable
results. He shows every sign of
beceming a first-rate wireless
man, for he has already developed
a distinct handiness with the long
bow.

Edward Bugsnip’s Night Out

This lad, thought I to myself,
is just the fellow to make the
General sit up and do a bit of
thinking. I will p-ovide him
with a question and he shall in
due course convey himself to the
wireless clubhouse and shiver the
General’s timbers with it. I will
not tell you what the question
was, because, though I do not
know him, I have the greatest
respect in the abstract for the
chairman of your own wireless
club, and I am quite sure that

if T were to give the secret away
there would be horrible tales in
the papers of chairmen of wire-
less clubs all over the country
taking to drink or drugs or hurl-
ing themselves from high bridges
into deep and swift rivers. This,
as you will agree, would never
do, and you will understand why
[ refrain from giving it away.
It will suffice to say that when
Edward Bugsnip propounded his
poser the General’s mulberry
complexion turned first of all ‘a
rich purple and then a sickly
greenish  white, and his jaw
waggled feebly, whilst no words
issued from his throat, and with
his fingers he beat the tattoo of
a defeated man upon the table
before him. The General had
been getting a little above him-
self for some time; I therefore
have no hesitation in working
this off on him ; there is, I fear,
no hope of his thinking of
suicide.

Unkind Fate

When your name begins with
a W and the duty list goes in
alphabetical order, you naturally
think that you are fairly safe for
some weeks to come. You will
hardly believe me when I say
that on the Monday of the follow-
ing week we learned that
Bumpleby Brown was away on
holiday, that Breadsnapp was
suffering from influenza, that
Dipplesworth had been called
suddenly to the Continent, that
Professor Goop had broken his
leg whilst endeavouring to climb
his aerial, that Gubbsworthy
would be detained on important
business in Town on every night
of the week, that Poddleby was
sitting at the bedside of a
moribund great aunt-in-law, and
Snaggsby was so bad with
laryngitis that he could not use
his voice at all. Now there
is something very much wrong

with the order of things
when in alphabetical order W
follows next after B. Still, so it

seemed to be, and nothing that
I could do would persuade the
Admiral to take precedence of
me by virtue of his exalted rank.

My Week

Now I was distinctly pleased
with myself after the first night,
for T felt that T had been a dis-
tinct success, and it added no
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small measure to my already con-
siderable reputation. On the
Wednesday all was going well
until on glancing up T observed
about three places down in the
queue no other person than
Edward Bugsnip.  Something
told me that I was about to meet
my Waterloo with this child,
especially as T saw under his
right arm he was carrying what
appeared to be a wireless receiv-
ing set. I spent as long as I
possibly could over those who
came before him in the faint hope
that as his bedtime was long
passed the child might go home.
But it was not to be. He stuck
there drinking in at long range
my replies to others, and
obviously prepared to wait until
midnight if need be for his turn.
It came at last, and he placed
before me his ghastly set. ‘¢ Oi
cawnt git nuffin wiv this ’ere,

< . :
-guv’nor,’”” he said, with a smile

which T suspected, and I pre-
pared for the worst. The
wiring was the worst tangle
that T have ever seen in
my life, leads meandering in all
directions  without  apparent
rhyme or reason. I could not
answer there and then. I had
to take it home with me, and
the diagram published herewith
shows the circuit as I eventually
resolved it.  Little Puddleton, T
think, is not the place for
Edward Bugsnip.

WIRELESS WAYFARER.

.
......................................................

With the large increase in the
number of technical books published
by this firm and in order that our
readers’ needs and interests be ade-
quately catered for, the position of
sales manager to the organisation
has become one requiring not only
business ability, but an extensive
knowledge of wireless theory and
practice. a

Mr. E. Redpath, formerly Assistant
Editor of Wireless Weekly and
Modern Wireless, has now been
appointed Sales Manager of Radio
Press, Ltd., and our readers will
therefore have the satisfaction of
knowing that to whatever branch of
the organisation they write, a fully
competent member of the technical
staff will deal with their communi-
cations.
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Random Technicalities.

By PERCY W. HARRIS, Assistant Editor.

Some Notes of interest to the Experimenter and Home Constructor.

FRIEND of mine, whose
A-business connections bring

him into contact with a
large number of wireless manu-
facturers and dealers, tells me
that recently there have been
many reports of ‘‘ burn-outs ’ in
intervalve transformers and toud-
speakers. These have not been
confined to any one make, but
seem to have been distributed
among the well-known types
fairly equally.

* * *

The wireless experimenter does
not always realise the pent-up
energy stored in the magnetic
field of an intervalve transformer.
When the current in the plate
circuit starts to flow (by this I
mean the steady anode current,
not the pulsating current set up
by the signals), the core becomes
magnetised and a considerable
magnetic field surrounds the
windings.  Variations of in-
tensity in this field occur when
signal currents arrive, but when
there are no signals coming in
we still have a steady plate cur-
rent which, with low impedance
valves and fairly high plate
voltages, may reach a figure of
10 milliamps if no grid bias_ is
used. Incidentally it is one of
the great advantages of having
suitable grid bias on note-magni-
fying valves that it reduces the
steady plate current considerably,
thus avoiding early exhaustion
of the high-tension battery.

* * *

Now if for some reason or
other we suddenly break the cir-
cuit, the magnetic field will col-
lapse, the pent-up energy will be
released, and will either break
down the small air gap if the
opening of the circuit is not wide
—thus forming a spark (you can
see this when you pull the plug
out of a wander battery)—and
will exert a tremendous strain

upon all insulation, including
that of the transformer. In fact,
whether it sparks or not, this

strain will occur. Quite a bright
little spark usually occurs wlen
the wander plug is withdrawn,
and the voltage required to pro-
duce a spark of this size is very
much higher than that of the
high-tension battery.

* * *

I think it will be found that in
those cases ‘where transformers
and loud-speakers have been
burnt out, not once, but two or
three times, in the same set, that
the user is too prone to play
about with his high-tension
voltage by pulling out the
wander plugs and changing their
positions at every conceivable
opportunity. You will notice 1
have been writing about what
are generally termed *‘ burn-
outs.’’ Aectually, however, a
transformer rarely ¢‘ burns » out
in the sense of the wire fusing,
as the wire used will carry con-
siderably greater current without
fusing than is ever put through
it. The * burn-out *’ is really a
break due to the stresses and
strains set up in the winding.

* * *

It is very interesting these
days to tune down to the very
short wavelengths.

Nauen (POZ) and Paris
(UFT2) can be heard almost any
evening calling the new station
in South America (LPZ).
Poldhu (call sign 2YM) is seldom
quiet in the evening and during
the night, and is generally calling
ICMM. Paris usually works on
about 75 metres, and Poldhu on
about the same wavelength,
while Nauen uses a slightly
longer wavelength.

* * *

May [ ask the valve manu-
facturers to see whether it is
possible to make a good soft
detector valve in this country?
Such a valve is badly needed, and
once it becomes generally avail-
able, those of us who write con-
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structional articles will soon show
the public how admirable results
can be obtained with them. Every
valve will rectify, of course, when
used in the proper circuit, but it
is only those who have actually
become experienced in the hand-
ling of the soft detector valve
who fully realise the great
capabilities of detecting which
may be obtained with these.
Please give us a good soft detec-
tor valve which will at least equal
any of those the Americans use.

The Latest Idea for the
Constructor.

The latest Radio Press produc-
tion, which has just been placed
upon the market, is already meet-
ing with a very big demand on
the part of those constructors
who like to give their set a good
finish. The Radio Press panel
transfers are unequalled, from
the point of view of cheapness,
high quality, and also of variety,
and they have been specially
designed to suit the receivers
described in the various Radio
Press publications.

With the aid of these trans-
fers one can readily impart a
really professional appearance to
the home-built receiver with very
little trouble, and at the very
modest expenditure of 6d. The
transfers operate on the hot pad
method, and no particular ex-
perience is needed to obtain per-
fect results. They will be found
to include every necessary letter
for any type of receiving set,
while a large number of special
labels are included to suit the
Radio Press sets.

The transfens are enclosed in a
large stout envelope with a hand-
some design, and protected by a
sheet of thick cardboard, and can
be obtained through any book-
seller or direct from the offices of
the Radio Press, price gd. post
free.
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Fig. 1.—A three valve circuit which may be tried upon the Omni Receiver.

~ IRCUITS with which it is

(A possible to receive the high-

power station at Chelmsford
or the other British broadcasting
stations at will are much in
vogue just now. Such a circuit
is shown in Fig. 1, from which it
will be seen that either tuned
anode or resistance capacity
coupling between the first two
valves may be employed by
making only a small alteration to
-the circuit.

The resistance capacity method
of coupling is, of course, used
only when it is desired to receive
Chelmsford ; on the usual broad-
cast wavelengths this method
cannot be compared with tuned-
anode coupling. On the higher
wavelengths, however, very good
results are obtainable, whilst the
tuning arrangements are very
considerably simplified,

The aerial is tuned by the coil
Li wnd variable condenser Cr,
the latter having a capacity of
0.0005 pF. In the ancde circuit
of V1 we have the resistance Rs,
for which a suitable value is
80,000 ohms. The inductance
L2, tuned by Cz of o.coo5 uF
capacity, is shown connected to
the plate of the valve on one
side, and terminated by an arrow
head on the other side. When
conditions are as illustrated,
resistance coupling is in use, and
the anode tuning coil is sub-
stituted by breaking the lead to

the high-tension battery at the
point indicated by X, and joining-

the free end of Lz to a point
above X.

C4 and R4 are the grid con-
denser and leak, having the usual
values of o.0003 pF and about
2 megohms respectively.  The
primary winding T1 of the inter-
valve transformer T1 Tz is m-

cluded in the anode circuit of V2,
and shunted by the fixed con-
denser C3 of o.oor puF. The
secondary T2 is connected across

the grid and negative filament lead

of the low-frequency amplifying
valve V3.  The telephones arc
connected in the anode circuit of
this valve and shunted by Cg of
0.002 uF.
Connections

To wire up the Fig. 1 circuit
on the Omni receiver, .the follow-
ing terminals should be con-
nected together :—
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Another Circuit
on the
Omni Receiver
A further experiment for the

benefit of those readers who use

this popular receiver.

Operating the Set

The set is now wired, so that
the resistance Rg is in circuit, its
value being controlled by the
centre knob of the three variable
resistance knobs to the left of the
panel. A No. 150 coil will be
required for the reception of
Chelmsford, plugged into the
aerial socket in the middle of the
three-coil holder. The only ad-
justment necessary for tuning is
that of the aerial condenser in the
centre of the panel. When re-
sults are obtained the values of
the anode resistance Rg, and the
grid leak R4 to the right of it,
may be varied to obtain maxi-

If it is desired to receive the
usual broadcasting stations, the
circuit L2 C2 may be easily sub-
stituted for R5 by disconnecting
44—24, and joining 33—24. The
coil in the aerial socket should
now be a'No. 35 or 5o coil, with
a No. 50 or 75 coil plugged
into the front socket of the three-
Tuning is now car.

51—17 13— 40
2§—52 6—21
17—18 21—37 mum signal strength.
18—12 38 —22
25—26 22—24
4—36 30—16
36—41 29—48
41—42 8—31
34—33 St
44—24 S
36—27 52—48
19—14 23—39 :
14— § 31—47 coil holder.
i 2 s
® ° @
7] e k
R v
o -} -]
Y
w 8 1
(-] (-]
P8 s i
1 e =, L
8 ° o €
: 33 34 35
A - = ‘
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g 41 42 43
: -] o (-]
i 4 - 50 g

Fig. 2.—The terminal board.
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ried out by variation of the centre
and left-hand condensens simul-
taneously. A size larger coil may
be tried in the aerial and anode
sockets. Having tuned in a sta-
tion to its maximum strength by
this means, the coil in the moving
socket may be brought slowly to-
wards the fixed coil, retuning
after every small movement on
the two variable condensers. If
the coils may be brought close
together in this manner without
the set oscillating, the leads to
the anode coil should be reversed.
This is effected by disconnecting
33—24 and 41—36, and joining
33—36 and 41—24. Best results
will be obtained with the set just
off oscillation point.

Experimenting with the Circuit
Assuming that we wish to
listen to Chelmsford, a separate

m] O w}

PROPOSE in this short
I talk to touch upon one or

two of the more popular
fallacies which are met with in
discussion with radio enthusiasts,
and the first and most common
is perhaps ‘¢ The Lightning
Bogey.”

To begin with, lightning is the
result of a vast accumulation of
electrical energy in the clouds. If
this energy cannot leak away
sufficiently fast a disruption dis-
charge or flash takes place of
somewhat terrifying aspect.

Now, any well earthed aerial of
reasonable height must act as a
definite leak or drain for this
energy, and, in technical lan-
guage, must lower the potential
gradient in its immediate vicinity,
thus tending to obviate the dis-
ruption discharge, which clearly
makes an aerial a protection to
life and property more than a
danger.

On the other hand, ene must
look at the fatalistic side. =~ No
self-respecting lightning flash—
should it occur—would condes-
cend to travel down the usual 18
gauge earth wire without be-
coming disorderly, owing to the
tremendous magnitude of the
electrical energy. It is estimated
that an amount of electricity
equal to 20 coulombs will flow
for 1/500th part of a second at
a pressure of one million volts—
or 10l watts—which is four
hundred thousand times the

anode voltage may be given to
the detector valve with advan-
tage. It is well known that a
low-frequency amplifying valve
may have a greater anode voltage
than a valve working at high
frequency, and in the case of the
Fig. 1 circuit these conditions

exist owing to the potential
drop across Rs. If we
give the detector valve a

lower voltage without altering
the voltage applied to the other
valves, better results may be ob-
tained. =~ The only alteration
necessary on the terminal board
is to disconnect the lead 22—24,
and join 22 by means of a piece
of flexible wire to a suitable point
on the high-tension battery.
Thig arrangement may also be
used with advantage when tuned-
anode coupling is employed.
However, as it will often be

A O e L R LT DA R LA

The Radfo Society of
Great JBritain

A talk broadcast from 2LO on

11th September by Mr. W.

Kenneth Alford, a member of

the Committee of the

mitter and Relay Section.
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power of the Chelmsford
Station.

To produce such a flash the
average electricity = company

would have to charge about £ 20.

II.—Self Oscillating Receivers

A matter which often causes
consternation is the fact that a
large number of home-made or
bought valve receivers have a
strong propensity for self-oscilla-
tion. The question is, whether
the instrument is a good one or
not. The answer is that it is
either very well or very badly
designed; in other words, the
self-oscillation may be due to
careful elimination of stray
capacity, in which case the set
‘‘ resonates '’ extremely easily,
or else the wiring and arrange-
ment is so bad that the anode
grid capacities are producing
an uncontrollable amount of
‘¢ electrostatic’’ reaction.

In the case of the well de-
signed instrument the ** self-
oscillation ”’  can be overcome
quite easily by a small positive
grid bias applied to the H.F.
valves by means of a potentio-
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desirable to lower the voltage
applied to the high-frequency
amplifying valve when this type
of coupling is reverted to, the
difference will not be so notice-
able.

Constant aerial tuning may be
used on the lower wavelengths
by disconnecting 51—1%7 and

connecting §1—3 and 11—17.
For the broadcast wavelengths
below 420 metres, it is now

possible to state definitely that
a No. 50 coil will be suitable in
the aerial socket, while for wave-
lengths above 420 metres a No.
75 coil should be used. The
value of the anode coil, of
course, is not affected.

Series aerial tuning may be
tried by altering the original key
as follows :—Disconnect §1—17%
and 26—25, and join 26—51. A
size larger aerial coil may be
tried with this form of tuning.

D ]} ]

meter, without affecting its re--
ception properties—whereas, in
the other case, extreme positive
bias is necessary, which lowers
the amplification very seriously
and usually introduces premature
rectification, which causes distor-
tion.

The matter of avoiding oscilla-
tion and yet maintaining a re
ceiver in its most sensitive con-
dition for telephony reception is
exemplified in the ingenious
Neutrodyne principle invented by
Professor Hazeltine.

HI.—The Testing of H.T. Batteries

A great fallacy occurs in
people buying a cheap voltmeter
for testing their H.T. batteries.
You can buy such a meter for
about 7s. 6d., which reads 0o—6
and o—r100 volts. Now, on the
second range the meters pass a
current of sometimes 100 milli-
amperes, which is roughly 10
times the current taken from the
battery by an average 3-valve
set. They cannot show even an
approximately true reading, and
frequent use will seriously de-
teriorate a battery. If you can’t
afford a good voltmeter leave the
battery alone, and don’t use the
popular pea-lamp, which is a
worse test than ever.

If the battery gets noisy, don’t
throw it away until you have
tried placing a 2 uF or more
condenser in parallel with it.

(Concluded on page 657)
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Fi;. 1.—A highly popular American circuit, in which reaction ie

obtained by tuning

g F, when you pick up an
lAmerican radio publication,

you find, as you are almost
sure to do, that the claims made
by constructional writers for
theur particular designs are far
greater than you are led to
expect from similar articles n
this country, you are likely to
jump to one of two conclusions.
Firstly, you may think that
American radio apparatus 1s
greatly superior to ours, or,
secondly, you may come to the
conclusion that American wire-
less writers are—well, let us put
it quite plainly—thumping liars.
As a matter of fact neither con-
clusion would be correct.

Differences

The very considerable differ-
ences which exist between the
apparatus and, what is more
important, the working condi-
tions on the two sides of the
Atlantic, lead me to believe that
a few notes upon the subject
may be interesting to British
readers. It so happens that
within the last few weeks I have
received two or three reports of
the operation of sets made in
America from designs of my own
published here, thus enabling me
to write with more certain know-
ledge than would otherwise be
the case. Furthermore, I have
been digging into technical litera-
ture published on the other ‘side
of -the Atlantic, and have made
a number of comparisons which
throw a flood of light upon
several . points not previously
made clear on this side of the
Herring Pond.

Atmospheric Conditions

In the British Isles the broad-
cast listener is not greatly

‘summer conditions.

the plate circuit.

troubled by atmospherics, save

when he is using a very large’
some of the worst

aerial in
Please note,
that by °‘ Broadcast Listener *’
I mean the man who is content
to receive the excellent pro-
grammes from the nearest one or
two stations. I do not mean by
broadcast listener the experi-
mentalist who, with the desire to
achieve the greatest possible
distance, even at the sacrifice of
quality and distinctness, is
forcing the amplification of his

e

=

uv 201A, the American dull-emitter
amplifying valve, showing base.

apparatus up to the limit, in
order to cover long distances. On
the other hand, the experi-
mentalist here,  who,
owning a transmitting license, is
anxious to = receive. amateur
signals of low power over great
distances—even from the other
side of the Atlantic, may find a
thoroughly bad night any time
of the year. In the United States
atmospheric neises or ‘¢ static,’’
to give it the American equiva-
lent, are frequently so trouble-
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American and

British Radic

Interesting Points of
Comparison.

o

By PERCY W. HARRIS,
Assistant Editor.
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some in summer months as to
rule out any pleasurakle partici-
pation in the radiated music,
while many amateur transmitters
give up work altogether in the
summer months, owing to the
difficulty of effecting satisfactory
communication through the all-
prevailing  static. In winter
months, on the other hand, the
ether about the United States is
singularly free from atmospheric
troubles on short wavelengths,
and almost incredible distances
are covered with very low power
during the hours of darkness.
When the first transatlantic
amateur signals were received on
this side, I well remember Paul
Godley, who came over from
America with apparatus to re-
ceive the American amateurs
here, expressing to me the
greatest surprise at what he
called the ‘‘impossible "atmo-
spheric conditions >’ over here.

Freak Ranges

When 1 first went to sea as a
Wireless Operator some fourteen
years ago, there were neither
valve nor crystal receivers avail-
able, and all our receiving work
was done on the very insensitive
magnetic detector. Transmission,
of course, took place on the

spark system — not even a
musical spark at that. Yet with
such inefficient apparatus we

were frequently able to cover
enormous distances at night, and
in certain parts of the globe we
could generally rely upon long-
distance transmission and recep-
tion after sundown. In these
latitudes the difference between
the day and night range was not
very great, but south of the
Equator the difference between
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This article clears up

many problems which

have puzzled the

British amateur when

hearing of the experi-

ments of his Trans~
. atlantic confreres:
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the two ranges was considerable.
In 1911, when sailing on a Union
Castle liner, I was in charge of
a set which had a daylight range
of rarely more than a couple of
hundred miles, yet almost any
night after leaving the Bay of
Biscay behind, I could send and
receive over a thousand miles
with it. In Australasian waters
a similar set would frequently
cover two thousand, when con-
ditions were very favourable.

The American Ether

Now the United States seems
blessed with conditions which
resemble those we used to find
south of the Equator in the days
to which I refer. The American
broadcasting stations are, on the
whole, not so well equipped as
ours, save in a few excep-
tions, such as in the case of
broadcasting stations put up
by one or two big corporations
with the vast resources of the
industry behind them. The more
experienced  British  amateur
transmitters would be ashamed
to own many of the broadcasting
stations listed in American
publications. I have no doubt
whatever, if you were to take
2LO, s5IT, or any of the other
broadcasting stations known to
us here, and operate it some-
where in the United States, for
both quality and range covered,
it would put nine-tenths of the
American stations in the shade.
Cynical people have said that the
American broadcasting stations
do net trouble greatly about
their modulation, as a slight
amount of distortion improves
the American accent. Be that as
it may, the British experimenter
can take it as certain that the

Wireless Weekly
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Fig., 2.—Another popular circuit on similar lines, but with aerial
and secondary tuning condensers.

huge ranges common in America
are due, not so much to the
efficiency of the broadcasting
stations as to the peculiarly
favourable local conditions.

U.S. Amateur Transmitters

Speaking of power in relation
to range, brings up the question
of power rating common among
amateur transmitters on the other
side of the water. Now that
amateur transatlantic communi-
cation is fairly frequent, quite a
false impression of American

;
;
!
:

i

For comparison, the B4, a British
valve closely resembling UV201A.

amateur efficiency has been
given by the publication of
reports in this country copied
from  American  publications.
We hear that, for example,
Frank K. Brasspounder, of
Dead Man’s Gulch, Wis., has
‘“ got over ' with a set having
‘‘ only one 5o-watt tube.’’ Rather
good vou say, effecting trans-
atlantic communication with only
50 watts!  But wait a minute
before you draw your conclusion.
A s0-watt tube is not a valve of
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which the input power is 50 watts
as we should caloutate here. Far
from it. It is probable that this
power on our rating would be
about 200 watts. I have just
been reading about the station
of 6AWT in San Franeisco, and
as there are some actual figures
given in the description, you can
judge for yourself how far my
argument about under-rating is
true. 6AWT employs a single
250-watt valve. He was heard
guite well in Australia. His plate
voltage was 6,000 and his plate

current goo milliamps—s.4 kilo-

watts plate input power! No
doubt this was grossly overload-
ing the tube, but I have taken
the trouble to turn up the
maker’s catalogue of this valve,
and I find that their own rating,
which is obviously conservative,
gives the plate voltage as 2,000
volts normal, and the plate
current 250 mithamps; this, of
course, gives us a normal power
of half a kilowatt, although it is
called a 250-watt valve. I do
not wonder that the makers sav
‘“ several experimenters using one
of these valves have obtained g
cr 6 amperes in the aerial.”’

Further Figures

Just to make sure I am not
doing eour American friends an
injustice, I have turned up a
tabulated report of the -best
American amateur transatlantic
sending stations in the 1923
transatlantic tests, and I have
picked out from the list the first
twenty listed as using so-watt
valves. Several of these stations
used two or three of these valves.
I will not burden you with a lot
of figures, but I .think I shall
be quite fair if I give you the
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total number of valves used and
the total plate watts. We can
then see the average power used
by an alleged s5o0-watt tube.
These twenty stations used in all,
forty-one g5o-watt tubes. The
total plate power.utilised by these
twenty stations was well over
7,000 watts, the average power
of these go-watt valves being
about 175 watts!

It seems to be generally agreed
that we are better off for receiv-
ing valves than our American
cousins, at least, so far as ampli-
fying valves are concerned,
although for some reason or
other which I cannot fathom, no
British manufacturer has thought
worth while to put on to our
market a really good soft receiv-
ing valve, such as the Americans
have available whenever they
want. As a matter of interest,
and as a guide to those who read
American publications, and are
somewhat mystified as to the
actual valves used, here are a
few particulans of the leading
American receiving ‘* tubes.”

American Receiving Valves

The valves sold by The Radio
Corporation of America are
known as Radiotrons and have
the letters UV and WD prefixing
» number. The UVigg from
which most of our  British .06
ampere valves are copied, has
a filament voltage of 3, current
of .06 amperes, and a plate
voltage of 20 to 40 as detector
and 45 to go as’an amplifier. In
fact, these valves are almost
identical with our popular .06
ampere valves. A practically
identical valve sold as the Czgg
by T. C. ‘Cunningham Company
is made for this firm by The
General Electric Company, the
WDiz2 with a filament voltage of
1.1 and a filament current of ‘2§
ampere with plate voltage of 2o
to 40 as detector and 45 to 50 as
amplifier, corresponding with our
seanut valve. The UVz2o1A,

with ‘a filament voltage of g,

filament current ‘of .25 amp.,
and voltage of 45 to go as ampli-
fier, is another valve copied
in this country. A representative
valve of this type is the By, sold
by the British Thomson-Houston
Company over here; Marconi,
Osram and Mullard. also make 2
similar valve.
States the Cunningham equiva-
lent is the C3zo1A. American

‘stat.

In the United-

valves, of course, have a slightly
different mounting from ours, the
four pins being much shorter:
In general, too, their plate im-
pedance js lower. I have before
me as | write a specimen
of the UVzo1A and a cor-
responding British valve; both
are heavily silvered inside, owing

to the effect of the magnesium

process of finally “ cleaning up ’
the vacuum, but there is enough
clear glass to distinguish the
inner structure. In each case
there is a V-shaped filament, the
plate being a flat open-ended
box about the size of a
postage stamp and about a
quarter of an inch between
sides. I notice the UVzoiA
has a rib at the top and bottom
of the plate, whereas the B.T.H.
B4 is not so ribbed, although a
close examination suggests that
the general make-up of the By
is a better mechanical job, as the
plate is supported all the way
up on each side, whereas the
UV201A is only supported for
about half of its length.” The
valve pins on the British tube
project the ordinary distance of
about three-quarters of an inch,
whereas the American tube has
pins which project the standard
length of about 5/16ths of an
inch. (See photographs.)

Where ‘we Score

I have purposely given first of
all a few examples of valves
common to both sides of the
Atlantic. =~ Where the British
experimenter  scores heavily,
however, is in our ordinary ‘““R”’
type or general purpose valve, of
which there seems to be no
American equivalent.

American Detector Valves

The standard American detec-
tor valve is a Radiotron UVzo00
or a Cunningham C3oo. These
have a filament voltage 'of 5 and
a full ampere of filament current,
while the plate voltage is 15 to
22 for detection. To get best
results with this valve it is really
necessary to have a vermer rheo-
Vernier rheostats are sold
in this country, but I am not
aware of a single valve (other
than the soft Dutch tubes which
are occasionally used here) i
which the use of ‘a vernier rheo-
stat is at all helpful, save when
cue is making very critical ad-
justments on some H.F. stages.
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Receiver Design
The multiplicity of broadcast-

'ing stations has made high selec-

tivity absolutely necessary in the
American receiving set. On this

side of the water we have rela-
tnely few broadcasting stations,
and furthermore: our broadcast
listeners demand simplicity in
cperation. - With Chelmsford on
i,600 metres, Radiola on a
longer wave, - Konigswuster-
hauzen and the Eiffel Tower on
still longer wavelengths, aircraft
telephony on goo, the Dutch con-
certs on 1,050, and so forth, a
receiver to satisfy the British
public must have a very wide
wavelength range. In America
a set which will tune from 300 to
600 metres covers all the broad-
casting the average man wants,
and, in fact, all that is avail-
able. The tuning  arrange-

‘ment almost universally adopted

is to have.what is known as a
vario-coupler for coupling the
acrial to a closed oscillatory
circuit, reaction being obtained
by tuning the plate circuit so
that when it comes into resonance
with the grid circuit the set will
oscillate. By keeping the tuning
just off the point of exact syntony
it is possible to get a reaction
effect without oscillation. A set
of this kind (a circuit diagram is
given in Fig, 1) used with a
suitable soft detector valve gives
exceedingly good results with
very high selectivity. The aerial
tuning, usually carried. out by
tappings and two switches, .is
not very critical. The secondary
circuit, which can have its coup-
ling with the aerial circuit varied
by rotating the whole coil, is
tuned either with a variable con-
denser or with a variometer in
series with it, whilst plate tuning
is effected almost universally with
a variometer connected as shown.
Such a set, whilst being very
sensitive and highly selective,
needs skilled handling to get even
passable results from it ; further,
it is not suitable-for a 'wide range
of wavelengths, and cannot be
satisfactorily loaded with plug-in’
coils. A few British experimenters
have made tuners, utilising the
above circuit; but few have ob-
tained satisfactory results from
them, mainly due to the fact that
suitable valves for working the
circuit are not obtainable in this
country. A good soft detector
valve, which we unfortunately
lack, is absolutely essential,
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Some farther particulars concerning short-wave work, together with details regarding

the 2KW station.
(Concluded from page 622).
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l ET wus now consider a potential difference of a few
the Ha't:tley - arrange- thousand volts across it. Gene-
ment in a little more rally speaking, Cri should be
detail- as arranged at 2KW tested to stand from five to ten
(Fig. %). The aerial ammeters times the working D.C. potential

are of the hot wire type reading
o-1.5 ampere and o-10 ampeéres.
Although such an instrument
gives one an approximate idea
of the current in the aerial, or,
rather, at the particular point at
which the instrument is situated,
one cannot always rely ‘on its
reading accurately. Numerous
errors are likely to occur, so that
if a thermo-couple instrument
can be purchased in the first
instance the experimenter will be
sure of obtaining accurate read-

ings.* The condenser C1 is
tested to 20,000 volts D.C.
Although the D.C. potential

across this condenser be only a
few hundred volts, we may have
*Editor's Note: This is open to question,

it is desired to wuse. Mica
dielectric is used; sheets of this
material being o-btamed from ex-
army condensers now to be pur-
chased fairly cheaply. Cz is the
grid condenser, and is a type
577 Dubilier fixed condenser of
the order of .00z mfd, fitted to
the small set, though a Dubilier
type CD 158 is used on the high-
power set, the capacity being the
same. The radio frequency
choke Ki consists of from
300-500 turns of No. 26 S.W.G.
double cotton covered copper
wire wound on a 2-in. former.
The grid leak is of the vitreous
type : tapped every 1,000 ohms,
it has a maximum resistance of
20,000 ohms. The -condensers

000000500

Fig.7.—The circuit arrangement as used at 2KW, is a practical form of
the *‘ Hartley *’

] /‘6'8‘86, C 0-250 A

-30-50 Hwv

&

5RI0 CHOKES
25 TuAns

C3 are two (.01 uF) type 577
Dubilier in parallel, and con-
nected across the two halves of
the filamerit transformer in order
that any H.F. currents in the
circuit may be safely by-passed
instead of finding another path

through the windings of the
transformer.  The filament and
H.T. power transformers are

home-made, and it is intended to
describe their construction in a
later article. The filament trans-
former gives an output of 10
ampéres at 12 volts, whilst the
H.T. transformer will give about
.25 ampére at about 1,500 volts.
Half this potential is obtained by
using half the secondary.
Full-wave rectification is made
use of, and the transformer is
therefore wound with a split
secondary. One of these sections
is again tapped at the mid-point
so that full-wave rectification

Tadal

circuit shown in Fig. 6
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may be obtained when only half
the maximum voltage is used.
A chemical rectifier is used to
convert the go-cycle A.C. into
D.C. current. The electrodes
used are aluminium and lead,
while the electrolite is neutral
ammonium phosphate solution.
The method of connecting up the
rectifier with a centre tap trans-
former will be seen from Fig. 7
and 9. Many experimenters be-
lieve that when they have effected
full-wave rectification all their
troubles are over and a pure
C.W. note without any A.C.
hum will be the result. This is
by no means the case, and we
must turn our attention to the
very necessary problem of filter-
ing out the A.C. hum. We
generally have, if our supply is

16 -2 Henry
...

A5 -2 Henry
w.

6 uF
our

Fig. 8 —A suggested flter arrange-
ment for a 50-cycle supply.
50 cycles, a hundred-cycle note
predominating, with  several
harmonics of this frequency as
well as a plain s5o-cycle note.
For telephony work it is, of
course, absolutely necessary to
remove this A.C. component
before we can commence to
speak. Happily for us, it is
possible to design a filter that
will remove most of the hum.

A Battery Lead Tip

.
.
.
.
.
.

¥ 7HEN ‘double-flex leads
W with tagged ends are
used for the connections

of either- high-tension battery or
low-tension battery, there is
always the danger of a short cir-
cuit through the two tags com-
ing into contact when the leads
are being unfastened or whilst
they are lying on the table.
Here is a simple little tip which
removes the danger of such a
short circuit occurring. Always
cut one of the wires two inches
shorter than the other, and bind
them together quite close to the
short end. When leads treated in
this way swing loose there is no
chance of the two tags coming

together and a short circuit
therefore cannot occur.
R. W, H.

-densers across the power

Many experimenters that I have
met merely kept putting con-
ter-
minals, and together with little
silent prayers hoped for the best.
The net result was that improve-
ment was very slight indeed.
Fig. 8 shows a suggested
arrangement for a filter suitable
for a: 5o-cycle supply. It would
be as well to design the chokes
so that the inductance may be
varied. This may conveniently
be accomplished by varying the
width of the air gap in the core
of the coil. If the choke control
method of modulation is used,
this method of filtering  will be
of little use, so a suggested
arrangement s shown in Fig. g
The choke is shunted by a con-
denser of the order of .oor uF.
By altering the value of this con-
denser a point will be found
where there is practically no
A.C. hum.

The photograph given last
week shows a home-made tuner

and Burndept  Ultra  III,
while a  Sullivan  Standard
Heterodyne Wavemeter is
situated behind the tuner. The

next panel is a two-valve low-
loss receiver; next comes the
low-power transmitter. A valve
full-wave rectification unit is
being constructed to work with
this set. The set used to trans-
mit across the Atlantic is on the
right of the photograph.
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Whilst using a power of 100
watts, 2KW has been heard in
the 1st, 2nd, 3rd, 4th, sth, 8th,
oth Districts of the United
States. Heard also in Canada
and by the MacMillan Expedition
in the Arctic Regions, WNP,
2KW has worked on several
occasions with five U.S. and
three Canadian stations. Two-

way communication was estab-
lished with CiBQ when British
2NM was there, and 1 was able

Fig. 9—A filtering system
with choke control.

to chat with my friend as easily
as if he had been in his own
station in London, instead of
three thousand miles away. Over
two hundred American and Cana-
dian stations were heard last
winter, using for the most part
one valve and never more than
two in a straight circuit ! Duplex
telegraphy has been effected on
more than one occasion with
U2XBB.

A standard 1} KW- Marconi sh:p set with D.F. spark, C.W. and

‘“ Emergency”

648

equipment.
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Valve Notes

JOHN SCOTT-TAGGART,

F.Inst.P,, AMI.EE.

Low-Frequency Resistance
Coupling
Considerable interest is being
taken in resistance coupling for
broadcast reception, and there
are naturally varying opinions re-
garding its use. It is important
to bring out very clearly the
advantages of each method and
not to come to conclusions too

rapidly.

iron-core transformer is a con-
sideration which governs many
experimenters, and if, at the same
time, a good make of transformer
is purchased, and suitable grid

bias, etc., employed, better
results could not be wished for,
but, on the other hand, where a
large amount of low-frequency
amplification is desired, resist-
ance amplification appears to be

Fig. 1—A two-valve circult using one siage of low-frequency
resistance coupling.

In the first place, resistance
amplification is considerably less
efficient than transformer coup-
ling, as regards strength of
signals obtained. On the other
hand, it is probably correct to say
that in the average hands a
resistance amplifier gives purer
results than a receiver using
several stages of transformer
coupling. To work two or more
stages of low-frequency amplifica-
tion without producing distortion
necessitates a good make of
transformer and proper operating
conditions. Resistance coupling
has acquired a reputation very
largely because of the inferior
and actually shoddy iron-core
transformers on the market
which, moreover, are frequently
improperly used. The valve
economy involved in the use of an

the only solution. Because the
B.B.C. largely use resistance
low-frequency amplification, it is
assumed that this gives a more

Wireless WeekKly

faithful result, but it has to be
remembered that the aforesaid
L.B.C. thinks nothing of using
five or six stages of low-frequency
amplification, and that trans-
formers for this purpose would
be out of the question. Where
only one or two stages of low-
frequency amplification are re-
quired, then the average man will
vote for transformer coupling.

Resistance Values

As regards circuits using re-
sistance coupling, the accom~
panying Figures 1 and 2 will be
found suitable. It will be seen in
Fig. 1 that the first valve acts
as a detector with reaction, and
that low-frequency coupling is
effected by means of the resist-
ance R3, which may have a value
of 50,000 or 100,000 ohms. Using
an anode battery of about 70 or
8o volts it does not seem to make
much difference if R3 is 50,000
or 100,000 ohms. The condenser
C3 is merely a by-path condenser
for the high-frequency anode
currents of the first valve, and
its capacity may be anything
from .0oo1 uF to .coz uF. Larger
capacities than the latter value
will reduce the degree of low-

1

I

Fig. -3.—The ST34 circuit, followed by one resistance coupled low-

frequency valve.

649

Note that the L.T. positive is earthed to give stability.
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frequency amplification obtained
by the first valve. The condenser
C4 may have a value of from
“.0o0z pF to .25 uF; the actual
value does not seem to be at all
critical. The larger sizes of grid
condenser, of course, should be
of the Mansbridge type, the cost
working out at about 6s. each.
A mica condenser would be too
expensive for ordinary purposes,
quite apart from the question of
the size of the condenser. Grid
bias may be applied to the grid
of the second valve by means of
a grid battery B3. "In the case

0
Drilling Panels Without
Marking Them :

.
$0000000000000000080000000800000000000000

'EN marking out the drilling

ssgesseccons
.

centres on ebonite panels in

the ordinary way, lines are
scratched on the underside of
the panel. For general finish
and accuracy it would often be
preferable to drill from the top
face of the panel, but this would
necessitate laboriously removing
the panel surface to eliminate the
lines thus made. Another draw-
back in marking out centres on
ebonite panels is the fact that it

CLamp

PARPER TEMPLATE

Illastrating the method of clamping
the panel ready for drilling.
is very difficult to see clearly what
one is doing on a jet black sur-
face. It is as easy and as quick
to accurately draft out the
arrangement of the various holes
on paper, as it is to do it on the
panel.  The writer suggests,
therefore, that a drawing should
first be made on paper of the
drillings as they would appear
from the top of the panel. If the
constructor can draw his lines on
ebonite, he can draw them on
paper. The outside edge of the
panel should also be drawn in.
When this is done, cut out the
paper template round three of
the panel edges, leaving the
fourth uncut. Fold the paper
carefully along this line. Now
lay the paper template, right
side up, on the panel, letting the

of the Fig. 1 circuit the battery
B3 will not usually be necessary.

As regards Fig. 2, this is an
ST34 circuit followed by a stage
of low-frequency amplification.
Here the resistance R5 is as
before—g0,000 or 100,000 ohms
—while the condenser C3 across
it may have any value from .oo001
pF to .oo2 uF. A value of .ocoo1
pF will be probably cheaper, and
will work just as well as the
larger capacities. The grid con-
denser in the grid circuit of the
third valve has the same value
as C4 in Fig. 1, and ordinary

(W]

folded edge rest against the
corresponding edge of the panel
itself. Fold the remaining piece
of paper under the panel and
clamp the two to the bench, as
shown in the diagram. With an
archimedean drill, using a fine
drill, bore through the paper
and lightly into the panel,
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grid leaks may be used in both
cases.

I would like to warn readers
very solemnly about purchasing
nondescript anode resistances.
They may look very well outside,
but the average kind sold in many
shops is an extremely inferior
article. Strangely enough, reput-
able manufacturers do not seem
to <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>