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TWO IMPORTANT QUESTIONS.

HE case which has just commenced in Court, in

which it is stated that one neighbour, annoyed by

the alleged howling of the loud speaker of the other neigh-

hour, proceeded to disconnect the latter’s aerial, raised
two questions of primary import-

perty might in any real sense be injured or damaged. In
such a case it will be seen that the adjoining occupier
might proceed to give notice to the owner of the wire to
remove 1it, and if not so removed to take it down himself,
but without otherwise destroying it, converting.it to his .
own use, or unreasonably mjuring it. He can leave it

where it fell, and if he has taken

ance to owners of wireless instal-
lations, especially where houses
are in close proximity to one
another.

It would appear that the case
itself will be decided on the issue
arising from the quarrel and
alleged assault which is said to
have followed it. But the ques-
tions in which wireless users will
be interested and which are likely
to be judiciously considered in
any further progress of the case
are: (1) what right, if any, has
one person to remove or interfere
with the aerial or other outside
wireless property of another, and
(2) what remedy, if any, has one
person against another, if the
former suffers substantial discom-
fort, annoyance, or disturbance
from the use made by the latter
of his loud speaker.

A few observations on the
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care, as he must do, to detach the
portion only actually overhanging
his own property, the owner of
the aerial is placed in a dilemma,
for he cannot step into his neigh-
hour's garden or yard uninvited,
without exposing himself to the

ReprODUCTION 241 risk of proceedings for trespass

s g spass.

By N. P. Vincer-Miater.. A person who has so taken
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it from where it fell, and cer-
tainly if he converted it to his
own use, while if he removed it
out of his possession, as, for in-
stance, by selling it, he might find
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of course, start an action asking
for an order for its delivery up.

The whole position between the
parties in such circumstances as

general legal aspects which have
to be considered in relation to (1)
may be of some service to readers of this journal, but the
other subject (2), and also that of damage by lightning
alleged to be attracted by the overhead wires, must be
left for the future.

0000

OVERHANGING AERIALS.
T is fairly clear that to run an aerlal across-<the pro-
perty of another person would give the latter a right
of action for trespass, although neither he nor his pro-

these would no doubt be regu-
lated by the principles applied to the lopping” of over-
hangincr trees. The person aggrieved hy the overhang- -
ing on his land, by a nelohbom s trees, if he wishes to
act sensibly gives notice to his neighbour before he pro-
ceeds to remove -the branches hmlself He is not en-
titled to take the fruit, if any, from the fallen branches,
or even the branches: themsehe%, and it would seem that
the general principles of the Jaw which have to be applied
in one case would be equally applicable in the other.
a9
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FALLING MASTS OR AERIALS.

ANOTHER question, perbaps, emerges under the
head of damage resulting from masts, aerials, or
other wireless equipment falling upon the premises of
an adjoining occupier. The whole question here must
depend on the facts. There can be no doubt that where
a man has erected something upon his own property which
presently falls and damages the property of a neighbour,

- the latter, generally speaking, would not have much diffi-
culty in recovering damage from the former on the ground

- of negligence,

[eReN el el

LEAVE OR LICENCE.

EFORE an aerial owner takes any step which might
expose him to the risks discussed, he should
invariably obtain proper conscat and be licensed,
if necessary, from the adjoining owner who may be
affected.- The latter may not suffer the slightest incon-
venience by what is done, but owners in particular have
to remember that an uninteirupted use of their property
in this-way may in course of years become an acquired
legal right against them,
[eNeNeNe)

THE WIRELESS LEAGUE.

THE steps recently taken by the Daily Express in an
endeavour to co-ordinate the voice of the listener by
fostering the formation of a Wireless League is a matter
of interest to the amateur. The objects of the League
include those idealistic aims which have so frequently
been put forward by other wireless organisations in the
process of formation, though we would say that we con-
sider them a little ambitious. For instance, a body that
will give practical and expert advice to its members will
be rendering a valuable service, whilst the provision of
legal advice arising out of such questions as patent royal-
ties is, we consider, almost as ambitious as attempting to
adequately provide lecturers who will give technical talks
on wireless subjects.

These services, with many others, form the objects of
the League, the success of which will be entirely depen-

~dent upon the ability of those men who are elected to the
general council, and we would recommend readers, hefore
giving whole-hearted support to this new arganisation, to
carefully peruse the names as soon as announced, review-
ing the services which these gentlemen may have been
successful in rendering in the past to strengthen the posi-
tion of both wireless listener and the amateur.

Without speculating on the success which is likely to
be attendant upon the scheme, it might be mentioned that
the insurance policy which is offered to members, and
which includes third-party risk up to an amount of 100,
is likely to attract many amateurs to. its ranks, and we
should at least describe such an arrangement as generous.

The desire on the part of the Daily Express is merely
to take the initiative in the formation of the League, after
which its management wiil be handed over, it is stated,
to a representative council. It is 1efleshing to learn
that such is the attitude of the organisers in these times
when wneless is so often made the victim of a newspaper
‘“ stunt,” and we cannot overlook that newspapers can

A 10
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hardly be regarded as disinterested parties in matters
relating to the scope of broadcasting.

ocooo

THE SCIENCE OF LISTENING,

The systematic study of audible sounds is outlined in
an interesting article by Mr. W. S. Tucker in the April
number of The Nineteenih Century and After, in which
the author shows how the scientific advancement of this
subject has been promoted by the advent and applica-
tion of the thermionic valve.

¢ In recent years,’’ he writes, ¢ the study of the ear
as an instrument for the reception of sounds has been
much advanced and the practice of consc1ous listening
has been more developed than ever before.’

After frankly admitting that little is as yet definitely
known about the actual physical and physiological opera-
tion of listening, he pays a iribute to the research organi-
sations in America, and their recent studies of the power
of the ear to listen. By the aid of the thermionic valve
we can now produce ‘‘ pure’’ sounds of known intensity
and increase these intensities progressively by measurable
amounts, while at the same time controlling the pitch
over the whole range of human audition.

The intensity ranges from barely audible sound to the
point where its loudness becomes painful ; the ** threshold
of intensity,’”’ where the ear is just dimly conscious of
faint sound, varies according to the pitch of the note.
The discrimination of intensity has been graduated
according fo a scientific scale. Discrimination of pitch
has also been carefully measured, and, for normal ears,
corresponds to about 0.3 per cent. change in frequency
over a wide range of musical sounds. The product of
these two measurements shows that the ear can distin-
guish about 300,000 different pure sounds if it is normal.

The immense number of complex sounds is almost
infinite, but in these one tone tends to mask another.
The lower tones are more persistent, being further
advanced from the ‘¢ threshold of intensity,”’ hence a
complex sound heard faintly at a distance becomes
simpler and ultimately a purer sound; for example, the
hum of a distant acroplane persists after the non-musical
rustle and rattle of the machinery have disappeared. It
is partly for this reason that Trinity House employs a
low-pitched siren rather than a high-pitched whistle.

The testing of deafness is another operation which
recent researches are placing on a more scientific basis.
The rough diagnosis hitherto obtainable by tuning forks
and ticking watches is giving place to accurate measure-
ments which enable different stages of deafness to be
scientifically analysed and classified.

The author fouches on the subject of reverberation
and instances the different sound effects obtained in the
B.B.C. studios, Covent Garden Theatre, or the services
at St. Martin’s Church, and the value of similar observa-
tions to the subject of architectural acoustics. The many
perplexing phenomena of open-air listening are dealt
with, and the article concludes with a word of warning :
““ some attempt should be made to protect the ear and
the nervous system involved in the operation of listening
from the excessive n01ses which modern traffic and con-
ditions impose upon us.’
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The Complete Receiver.
The arrangement of the
components gives a pleas~
ing panel iay-out.

T is probable that there are more valve receivers
making use of a detector and note magnifier than
any other circuit arrangement. It is fairly easy to

reason that this circumstance arises from the fact that an
oscillating detector valve gives good receiving range, and,
when follow ed by a note magmﬁer will operate a small
loud-speaker when the receiver is within a radius of about
eight miles from a broadcasting station. The note magni-
fler also renders distinct, on telephone receivers, many
distant signals which need such very critical adjustment
to tune in that often they are almost
too feeble to be distinguishable.
There are many listeners who, owing
to battery charging difficulties, are
compelled to limit their numbe1 of
valves to two of the dull-emitter
class, and it is doubtful if there is
any other two-valye circuit which, in
the hands of the beginner, will give

construction

An inexpensive receiver of workman-
like design. The cireuit principle is
too well known to warrant descrip-
tion, and the article deals with fhe
easy processes of home instrument
making, Few faols are needed, and
is simplified by the
avoidance of tapped holes.

Wireless
World

Panels are best cut to size with a small tenon saw

and squared up by filing to scratch lines. The surfaces,
if not already finished to a good matt, are best treated
by rubbing with medium carborundum cloth in straight
lines parallel to the longer sides. There is no objection
to using pencil lines for setting out positions far the holes.
in this instance, thouah, in general, fine scratch lines and
the use of dividers is rec ummcnded

The positions for the holes are finally marked w 1th a
centie punch with the panel resting flat upon a firm sur-
face. Drilling presents no difficulty,
and there is very little danger of the
back of the ebonite breaking away if
the drills are really sharp. Avoid
excessive pressure with the hand brace
as the drill passes through, though a
sure protection against fracturing is
to clamp a piece of scrap ebonite or
hard wood behind the panel. Large

such consistently good results.
As a guide to the beginner, complete practical detalls
are: given concerning the instrument work.

Panel Making.

Sheet ebonite is usually obtainable from dealers in
amateur wireless materials in thicknesses of f#in., 1in.,
and Sin. The thin %in. sheet is too weak for panel
construction and is only used where pieces measuring not
more than 2in. x 2in. are needed in building components.
Panels may be made from }in. ebonite for use in small
instruments when well supported, but it does not provide
sufficient strength for carrying heavy components. When
the . panel is made to support the entire component ap-
paratus, it is then advisable to use {&in. ebonite, particu-
larly if such heavy parts as intervalve transformers and
valve platforms are to be incorporated.

4

holes for valve windows are easily
made in ebonite with a carpenter’s brace and bit, though
it is necessary to put a guide hole to lead the
point of the bit and to bore, of course, equally
from both sides of the panel. A grating of. holes
may be used as a substitute when a carpenter’s
brace and bit are not available. The - positions for
the small holes which pass the belts for attaching the
valve windows are. best marked out, using a back plate
as a template. This also applies to the holes for the
screws, which attach the intervalve transformer and fila-
ment resistances, the location of the holes being marked
through with the point of a drill.

The Valve Platform.

The woodwork is usually the most difficult part of
instrument making, mainly because the home mstrument
A IT
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to squareness. The valve

platform consists of three | |g. oL %/ \{5 %7/ & Y
pieces of wood made up T . K \ l
. %

Compact Two Valve Set.— s o : 9 ‘ A B B
maker does not usually pos- . ! j‘ |
- R | _
sess a good carpenter’s vice, o | Ae 1w e
and also owing to the need * [~ g & O 17
to work most carefully as © 2 lﬁ V4
h S ¢

f(\
oS

from planed £in. (actual N2
thickness) mahogany. The |
two end pieces are made as {%
one strip, which is sawn in
half and the ends trued up yd

by filing. The top board is | UV ' 26k
mounted across the two end
pieces and is attached with i

<

DIAMETE R

P . /2

screws  and  ‘‘ Seccotine.”’ .
g‘he ends are finally brought LINIP- P DL B 1D

ush by filing or glass paper- ‘IV/_\{J N4 Y Y ¥

ng, after whlch a treatment %; Maetdie! a1
of shellac varnish is recom- 48 A\B £ j_E
mended. This platform | . ’ YooY B

. DR | U A
gives support to the valve | c /: *
holders for bringing the l . ) -~ |
valves to the correct height i | T i Yy [
with their filaments central . c/4 1719 Ve (3 - 745 WV
in the valve windows, while 4 4
sufficient space is av ailable Dimensional drawing of the front panel. Thickness §in. Sizes for drilling: A, #in.; B, ;%in.,
un‘derneath to house both the for 2BA screws; G, If,h;;'x Izlmda ggu‘?;s;f:gli‘éﬁrtﬁfﬁb . 2D"v B})ﬁl'éciggs‘iougt,ersi‘::k for 5BA (or 6BA).
grid condenser and leak and
the H.T. battery condenser. panel jamming in the box should a portion of the job

It should be noticed that the valve platform is attached  be slightly out of truth.
to the panel, so that there is a space of about #in. from Assembling.
the edge of the panel. This is necessary to ax01d the Before any of the components are attached to the panel,

its surface should be rubbed
down with the merest trace of
oil in the presence of a little
turpentine, which will - pre-
vent the face from becoming
smeary. This treatment will
produce a thoroughly clean
and dry surface which will
not finger-mark.

The only difficulty which is
likely to arise is the fitting of
the condenser (o0.0005 mfd.)
dial to run truly. If a thread
is not already provided in the
dial; care must be taken when
engaging on the threaded con-
denser spindle to make sure
that the dial is parallel to the
face of the panel. Final tru-
ing up occurs when the knob
locks on to the dial, and in the instru-
ment shown in the illustrations no diffi-
culty was experienced in getting the
dial so near to the panel that a piece
of paper could scarcely be inserted in
the gap, yet in no position did rubbing

- Qccur.
Partly assembled, Tags must be inserted under all connecting screws. The valve It mi entioned that the inter-
platform is inset about iiia, from the edge of the panel to allow for slight errors in t 1ght be m t d . spe
squareness. valve transformer is set up in position

A I2
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Compact Two Valve Set.—

before the condenser is attached, so that the heads of the
screws which appear on the front of the panel can he

The valve platform. Two clamping pieces are needed
to keep the H.T. battery condenser in position.

dead black.

of conuection.

Wﬁf@ﬂ@@@ : A ‘
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rendered inconspicuous by treatment with photographic

Tags must be inserted under all terminals and points

Wiring.

No. 16 tinned copper wire is used, straightened by
stretching. The leads which lie near the face of the
panel are put on first, and most of them run by the-
shortest path. Take care not to run any lead by a route
which will foul the condenser as it revolves, or the valves
when they are inserted. The use of resin-cored solder
and a clean iron are the essentials of successful wiring:
up. :

The four flexible leads which join to the coil holder
through holes in the lid of the box should be made xft.
in length, so that the set can be operated when with-
drawn from the cabinet and the direction of reaction
coupling experimented with by changing over the leads
to the reaction coil. -

The Cabinet.

The design adopted for the box has been arranged to
Le as simple as is possible. It should be made from a
hard wood, such as mahogany, purchased already planed -
to $in. in thickness. The two end pieces are made up

AERIAL COMW.

l

i

REACTION COIL.

) @
HT= L= LT+ HT .

imfd

Practical and theoretical wiring diagrams.

A 13
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Compact Two Valve Sef.— ) - The direction of reaction coupling must be experi-
first, identical to each other and perfectly square. The mented with so that self-oscillation can be produced. .
top and bottom pieces are next constructed, while the The reaction adjustment will be found to be smooth
back is made to fit-inside in the same way as the panel owing to the damping produced in the .aerial circuit by
fits in the front. All pieces are glued and screwed to- joining its lower end to the positive of the battery.
gether.  After well glass-
papering down, an easy
quick-drying polish or shel-
lac varnish may be applied
without the use of a prepa-
ration for filling the grain.
A good French polish finish
loes, of course, add enor-
mously to the good appear-
ance of the instrument.
Filets are attached part of
the way along top and
bottom ecdges so that the
panel when inserted projects
Tsin. .above the front edge
of the cabinet.

246

Operation.

For broadcast reception on
a mean wavelength of 330
metres coils usually graded
asg ¢ 35,;; 1] So,n'and 13 7% 1
will be needed, or in the
letter series ‘“A,” ‘“B,”
and ‘““C.”” The valves in
this instance may be of the
_dull emitter o.06 type work-
ing on two of the large glass
box accumulator cells shich
are specially supplied for
working valves of this type,

. g -V - i the finished set. The leads are ruun by the shortest paths, taking care not to foul the
OIf lf rom a4 “;llt battely Rear view of the moving plates of the condenser or the valves when inserted.
O oW ampere our capa-

city. ‘The H.T. battery should have a maximum value This receiver will bring in many distant Continental
of ‘about 70 volts, for it will be noticed that a grid bias broadcasting stations, using head telephone receivers, and
is, in effect,” produced as a result of connecting the when connected to a good amateur aerial at a distance of
10 miles from 2LO gave loud-speaker reproduction of
ample strength to fill a normal-sized room.

LIST OF PARTS. -
Ebonite from which a panel 9%in. X 6%in, X &in. can be made.
$in. planed mahogany for box work and valve plaiform
(Hobbies), together with quick-drying polish if required.
Ormond square law condenser, with fine adjuster and ebonite end :
plate (new patlern) 0.0005 mjfd. :
Ferranii intervalve transformer.
Igranic two-coil holder.
Two Athol valve holders.
Dubilier grid condenser and leak.
T.C.C. 1 mfd. condenser,
Two 30-olun filameni resistances,
Two valve windows will bolts long enough fo pass through :
Fin, panel.
Eight wnickel plated terminals * Celpax’ Precision Scew
H Company.
Four 4B.A. screws %in. in length, countersunk heads, and with :
nuts for attaching transformer. i
Four 6B.A. screws dnd nufs 3in. in length.
0 %_’ i { 2% dozen connecting tags.
\\\,_I' i Wood screws as required.
' i Dekko dial indicator.
Constructional details of the cabinet. H

fitament resistances in the negative battery lead.
. e
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It is a fazrly easy matter lo design and operate a_set which will give really good qualzty it the output circuif of the detector, but

dlﬁiculty is often etpertenced in designing a high quality amplzﬁer.

The reasons for distortion and hints on oblaining good

quality are given in detail.

By N. P, VINCER MIT\ITER

N con31dermg the question of obtaining high-quality
loud-speaker reproduction, it is necessary first of

all to consider briefly all the possible causes which’

may contribute towards the discordant sounds which, in
spite of all the recent improvements in the design of
amplifiers, are still unnecessarily inflicted upon us
by many enthusiastic devotees of the loud-speaker, In
general, the loud-speaker itself is not the offender in this
respect, and the cause of the distortion must be sought
elsewhere. The majority of loud-speakers sold by repu-
table manufacturers are capable of excellent reproduc-
tion, but it must be remembered that a loud-speaker is
mainly a reproducer, and therefore if poor quality
speech and music are supplied to it, it can do little to
improve matters. It is necessary also that care be taken
not -to overload the loud-speaker, and it must not be
thought that an instrument of the ¢ ]umor *’ type can be
used to fill a large dance-hall with music,

! Loud-speakers usually have a characteristic tone, and some
are designed to emphasise low notes.

It is true that there are various forms of distortion
which may be produced in the receiving circuits, but it is
not the purpose of this article to discuss these, but rather

‘to assume that high-quality reception has already been
“afttained in the - telephones, and that it is desired to

amplify these signals-prior to passing them on to a loud-
speaker. We shall, therefore, confine our attention to
an analysis of the causes of distortion in a low-frequency
amplifier, and to suggesting means of remedying them.

We will first turn our attention to valves. The cause
of valve distortion is twofold: first, the use of valves
having unsuitable characteristics ; and, secondly, in cases
where the correct valves are used, distortion is caused by
wrong operating conditions.

In order to understand this, it is first necessary
for us to consider the operation of a valve when
used as an amplifer. Briefly, a small variation
of voltage on the grid is used to control a comparatively
large amount of energy in the anode circuit of the valve,
the source of this energy being the H.T. battery. The
positive half-cycle of an incoming signal renders the grid

"R TYPE “DE 5" TYPE ST ‘DE 58 TYPE
VALVE VALVE Lo VALVE
16 ALt 8
w]_'__
15 S /J
4,
{4 57 17 7
13
3 o 12 {ﬁ— [}
» 11 A t: 0
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A < «c 10 .\é*- ]
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5 2 & 5 8 i 5 4
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.
GRID VOLTS GRID VOLTS Fig. 3.-=Characteristic curve of a DE5SB
Fig. 1.—Characteristic curve of an Fig. 2.~—Curves of a DE5 valve, valve, which has a high amplification
R valve. This is a general pur— generally referred to as a power - factor and is suitable for choke or re-
pose valve. valve. sistance coupled amplifiers.
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Good Qualify in Loud Speaker Reproduction,—

less negative than normally, and this tends to increase .

the amount of current flowing in the anode circuit. The
negative half-cycle of the signal, on the other hand, by
rendering the grid more negative, causes a corresponding
~ decrease in the anode current. Within certain limits the
amount of decrease or increase in the anode current is
proportionate to the variation of the grid potential—the
greater the value of the negative voltage of the grid, the
greater is the decrease in the anode current. If this held
true for any magnitude of grid potential, there would be
no need for us to use special valves for handling
large power. Unfortunately, however, it is found that
this only holds true up to a certain point, beyond which
any further increase in the negative potential of the grid
ceases fo cause a proportionate decrease in the anode
current. Similarly, when the incoming signal tends to
make the grid less negative, a proportionate increase of
anode current takes place only up to a certain point.
This may be shown by the curve of Fig. 1,
which illustrates the relationship between grid voltage
and anode current of an ordinary ‘R ’’ valve when
its anode voltage is adjusted  to a valve suitable
for using it as an L.F, amplifier, It will be seen that
the anode current decreases steadily as the grid becomes
more negative, until a negative grid voltage of 4 is
attained, when the decrease in anode current ceases to
be proportionate to the increase in the negative potential
of the grid. The lower portion of the curve is usually
referred to as the lower bend of ‘the curve. Aural observa-
tion will readily reveal to us when the valve is being
operated on this bend.

The positive half-cycle of the incoming signal,
which  causes the grid to become less negative,
will similarly cause a steady increase in the

anode current until the upper bend of the curve
is reached; but there is another important factor
which - intervenes before this. It will be noticed
that before this upper bend is reached the grid potential
has passed the zero mark and has become positive. The
result of this will be to permit grid current to flow, which
is fatal to good reproduction. We are therefore con-
fined to the limits between the lower bend of the curve
and the point where the curve crosses the zero grid volt-
age line. Now the length of this portion of the charac-
teristic curve is not very great, and therefore it will be
seen that this valve is only suitable for use in cases where
the incoming signals are not very strong.

Operating Characteristics of the Valve.

There is another important point which we have not
yet considered, and that is the guestion of the adjust-
ment of the normal grid potential ; but, before consider-
ing this, it will be better if we pass on to Fig. 2, which
gives two curves showing the relationship between the
grid voltage and the anode current of a ‘‘ power ”’ valve,
such as the DEg, with two different values of anode
voltage. Taking the lower anode voltage of 8o volts
first, it will be noticed that we have a greater length of
straight line portion of curve to operate upon, without
going outside the forbidden limits of ‘ lower bend *’ and
¢t zero -grid volts line ’’ than was the case with the ¢ R *’
type valve when a similar plate voltage was used. Upon

A 16
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increasing the anode voltage to 1zo (which is the correct
anode voltage for operating this valve), we find that the
length of the straight portion is considerably increased,
and we can now apply a far greater voltage variation to
the grid of the valve without causing distortion,

It will readily be seen from an examination of the
curve that the normal voltage of the grid when no signals
are being received should be made to occur midway
between the lower bend and the zero grid volts line. In
this case it will be seen that with an anode voltage of
120, the grid should be biased 6 volts negatively. This
is usually accomplished by using dry cells. If we decide
to reduce our anode voltage to 8o volts in a case where
the input to the grid is small, we shall readjust the
grid voltage to 3 volts negative, in order that it shall
again lie midway between the points we have mentioned.

It will therefore be seen that a ¢ power” valve is a
valve designed to handle large input voltages without
distortion, and is not a valve with a large amplification
factor as is often thought. In fact, the actual amplifi-
cation factor is less than that of an ordinary valve. In
positions such as the first stage of a resistance-coupled
amplifier where the input is very small, there is no need
to use a valve of this type, and in point of fact a valve
having a large amplification factor should be used. A
special valve has been designed for this purpose by
various manufacturers. This valve is capable of enor-
mously magnifying signals of weak intesity, but is
entirely unsuitable for use in positions such as the final
stage of an amplifier, where of course strong signals are
present. ‘The reason for this is the shortness of the per-
missible working portion of the grid voltage anode
current characteristic curve which we have been discuss-
ing. A glance at Fig. 3 will readily reveal this. The
DEsB is representative of this type of valve.

&
Power Valves,

To sum up, therefore, on the question of valves, it
will be seen that in order to handle the large power that
is met with in a low-frequency amplifier, we must employ
a valve having a long straight line portion of grid volt
anode current characteristic curve, or to put it more suc-
cinctly, we may say that it is necessary to employ a valve

"having a large permissible grid .woltage swing, and to

adjust the anode voltage and mean grid potential
correctly. It is also necessary to see that the filament is
not run at too low a temperature, but this is a fault of
which valve users are rarely guilty. It is important to
mention, however, that when it is desired to reduce the
volume from a loud-speaker, this must never be accom-
plished by reducing filament temperature or distortion
will be caused. In cases where exceptional signal
strength is expected at the grid of the final valve, it is
necessary to employ a valve having a still larger per-
missible grid voltage swing, such as the LSgA. '

Turning to the question of methods of coupling
between valves, there are three main methods, known as
transformer, choke- and resistance-coupling. All other
factors being equal, the volume obtainable from them .
will decrease in the order named, and the purity of repro-
duction will increase in this order.

We will first consider the case of the low-frequency
transformer, which is by far the most popular method of
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Good Quality in Loud Speaker Reproduction.—

intervalve coupling, owing to the high amplification
obtained. Tt may be said that distortion in transformer
amplifiers i1s due to two main causes: too few turns in
the primary, and incorrect design and construction of the
iron core. It is necessary for the transformer primary
which is connected in the anode circuit of the valve to
have an impedance at least two or three times that of the
valve. In considering the purchase of "a transformer,
therefore, it is first necessary to decide upon the valve
which will precede it. If the transformer is to be used
in the first stage following the detector valve, it will be
necessary that the primary winding contain a large

: number of turns,
48 ] since the im-
z [A] pedance of the
2 40 : e ordinary ‘valve
3 ; CrTr  customarily  used
& oL & for rectification
o purposes  usually
= 7 .
< lies between
w 20 twenty and thirty
g thousand ohms.
8 Now if the pri-
£ 10
mary has a large
number of turns,
0 it is evident that
500 1000 1500 2000 2500 3000 1o secondary must
FREQUENOCY IN GYCLES PER SeGOND have four times
Figi 4.l=—Fr;aquency z;f\mpliﬂcatmnl c&lrve of this number in
a single valve transformer-coupled stage . | .
of amplxﬁcaftmn. Curve A, aMarconlfphone order to obtain
Ideal transformer, having a ratio of 4:1 -
with an R valve; ’Curve B,a 6:1 trans—’- the usuz}l four t‘O
former, withian LS5 valve: CurveG,a2:7:1 one ratio. This
trsmsformer with an R valve; Curve D, would render the

a 4: 1 transformer, with a DE3 valve. A -
instrument cumber-

in its physical dimensions, and might result
in a poor transformer. It is therefore customary
to reduce the ratio to three to one or less.
This is the reason why the instruments are sold
under the name of low ratio transformers, which is rather
misleading, since a transformer. having a low ratio
between the primary and secondary turns has not neces-
sarily a high impedance primary. To take an extreme
case, a transformer having 1,000 turns on the primary
and 2,000 turns on the secondary has a low ratio,
but at the same time, owing to the small number of turns
on the primary, it woull be productive of far worse
results than a very bad high ratio transformer, having a
larger number of turns on the primary.

Now, if we are using a correctly designed power val\'e
as our first I..F. amplifier, the transformer that follows
it need not have so many turns on the primary, since
these valves usually have an impedance of only 8,000
ohms or so. Consequently we have more space for our
secondary turns, and can therefore design this transformer
to have a higher ratio.

In spite of all the care and skill which goes into the
design of modern transformers made by reputable manu-
facturers, it is not possible to obtain the same faithful
reproduction with these as with the choke method of
- amplification. If a carefully designed transformer-
coupled amplifier and a carefully designed choke-coupled
amplifier are connected to a receiving set so that a rapid

some

Wireless
Worlldl

319

change can be made from one to the other by means of
smtchmO‘ the experlmentel will probably he agreeably
sulpused at the increase in quality obtained with the latter
method.  He will probably find that he will be enabled
to hear the bass instruments of an orchestra in a manner
which was quite impossible with a transformer-coupled
instrument. The reason for this is apparent if we study
Fig. 4, which gives some amplification curves obtainable
with various types of valves in conjunction with a high-
class transformer. It will be noticed that in every case
amplification falls off below a frequency of 400 cycles,
and since bass instruments are productive of lower
frequencies than this, the reason for the lower amplifica-
tion of these frequencies is very evident.
Choke Coupling.

It is well known that the impedance which an induc-
tance coil offers to an alternating current varies directly
with the frequency. This is expressed by the formula
Z=2w nL, where # represents the frequency in cycles per
second, and I. the inductance in henries, 7 heing the im-
pedance due to the inductance in the circuit. It follows,
therefore, that the lower musical frequencies do not set

“up nearly so great a difference of potential across the coil

as do the upper frequencies. We can remedy this by
increasing the value of I, or in other words using a
greater number of turns.  For reasons of mechanical
design, this cannot very well be done with a transformer,
but with a choke it is possible to do this very effectively.
One of the best chokes that can be used is to connect the
primary and secondary windings of an intervalve trans-
former in series. Thus we shall not only have the induct-
ances of the primary and secondary added together, but
the total inductance will be still further increased by the
mutual inductance- existing between the primary and
secondary windings. Care must be taken, however, to
connect the two windings so that they are in the same
magnetic sense, or we shall obtain a reduction instead of =
an increase in the total inductance. In this manner it is
possible to obtain an inductance exeeeding 1oo henries,
which will offer.a high impedance to low musical fre-
quencies which the transformer cannot reach.

The connections of a choke-coupled amplifier are given
in Fig. 5. The potentials set up across the chaoke are

4_?
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Fié. 5.-—Connections of a choke~coupled amplifier.

transferred to the grid of the succeeding valve by means

of a fixed condenser, this being necessary in order to

insulate the grid from the hwh potential of the H.T.

battery. Cale must be taken not to make the value of
A 10
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Good Quality in Loud Speaker Reproduction.—

this condenser lower than that given in the diagram, or
we shall undo all the good work of the choke, since a
small condenser.will not transfer the lower musical fre-
quencies so effectively as the higher ones. As the con-
denser has to withstand the high voltage of the H.T.
battery, it is advisable that one having a mica dielectric
be employed. A grid leak is of course a necessity, and
a common fault is to make this value too high : o.5 meg-
ohm will be found to be a good value, but in the final
_ stage, where signals are very strong, it is better that this
value be reduced to 0.3 megohm or lower. Grid bias is
applied through the grid leak as indicated i the diagram.

TO H.T.+ TO H.T.+
ﬂ—l
) TO

o "',‘ GRID
sh sh
Ow ¢ ow
E.J E_l

< To gB- = TO
[ =7 -GB
59 2>
az \ S
z5 S Z0
=0 L -

o -

Fig. 6.—Two methods of connecting a resistance-coupled amplifier.
(Left, A) Bfor connecting to a crystal set. (Right B), for connecting
to a valve or crystal set. .

In spite of the high-quality rendition of a choke-
coupled amplifier, there still remains a.cause of distortion
that we have not yet considered, which is due to the iron
losses, this being a fault that will be met with in both
choke and transformer-coupled amplifiers. Much can
be done to eliminate this by using a carefully designed
core with ample laminations, but when all has been done
that cen be done, it cannot be denied that resistance-
coupling is productive of purer results than either choke-
or transformer-coupling. This is partly due to the ab-
sence of an iron core, and partly due to the fact that
resistance-coupling favours no particular musical fre-
quency. .
Resistance Couplings.

However, resistance-coupling is not a panacea for
alt evils, as many suppose, and if graphite resistances
are used, or if the valves are operated at incorrect por-
tions of their characteristic curves, it is possible to pro-
duce distortion far worse than that which is produced by
a good-class transformer. It is advisable that wire-
wound resistances be used. If those of the grid-leak
type are employed there will usually he a background of
““ fizzling *’ noises due to small variations in their resist-
ance. As it is now possible to obtain very excellent wire-
wound resistances, this trouble need not occur. In
general, it may be said that the higher the value of the
resistance the greater the amplification, but it must also
be remembered that an increase of H.T. battery voltage
is necessary with every increase of resistance. Some very
useful notes relative to this matter appeared in the
January 28th issue of this journal. A useful value of
resistance to employ is 100,000 ohms, but if this is used
in the anode circuit of the detector valve it will be diffi-
cult to produce oscillation, and in actual practice it will
A 20
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be found necessary to reduce this value to about so0,c00
ohms, and to shunt it with a .ooormfd. fixed condenser
in order to obtain smooth reaction. Since a very great
input power is not likely to be passed to the first valve
of a resistance-coupled amplifier, this valve can be one of
the type having a specially high amplification factor, such
as the D.E.sB, but this valve must not be used in the
last stage for reasons detailed previously in this article.
As the connections of a resistance-coupled amplifier are
precisely similar to those of a choke-coupled amplifier, a
diagram of connections is not given. The same remarks
made concerning grid condensers and leaks in a choke-
coupled amplifier are equally applicable when resistance-
coupling is used.

It is advisable here to discuss briefly the best method
of adding an amplifier to a crystal set. It is not advis-
able to follow a crystal receiver directly by a stage of
resistance-coupled amplification. Fortunately, it is not
necessary to have such a high impedance in the ouput cir-
cuit of a crystal detector as in the case of the ordinary
high impedance detector valve, and a transformer can be
very well employed. We can then follow it with a
resistance- or choke-coupled stage of amplification. If,
however, it is desired-to experiment with adding a stage
of resistance-coupling immediately following a crystal
detector, two methods of doing this are illustrated in
Figs. 6A and 6B. Method B is probably the better of
the two to employ, as the amplifier is then equally suit-
able for adding to a valve detector. The adding of a
stage of resistance-coupled amplification after a crystal
detector should usually not be attempted, unless the out-
put of the crystal detector is considerable, such as would
be produced by an H.F. amplifier and crystal rectifier
operating at a relatively short distance from a broadcast-
station, A choke-coupled amplifier is connected to a
crystal detector in accordance with Fig. 6B, a choke being
substituted for the resistance ; but here, again, it is pre-
ferable to follow a crystal with a stage of transformer-
coupling, in order to obtain an immediate step up in
voltage. When adding this amplifier to a crystal set,
the L.T. battery should be earthed.

In conclusion it may be said that there are various ex-
pedients which may be adopted to reduce distortion, par-
ticularly in transformer-coupled amplifiers. It is some-
times beneficial to shunt the secondary of the transformers
with a resistance of 500,000 ohms or so. This will assist
greatly in flattening out peaks in the amplification. It
is advisable, also, to experiment with values of fixed con-
densers varying from .coog mfd. to .cog mfd. across the
loud-speaker windings. In this manner the tone can be
adjusted.

It is important to remember that a fixed condenser of
large capacity should be connected across from each posi-
tive tapping of the H.T. battery to L.T. This not only
serves the purpose of eliminating any extraneous noises
set up by the H.T. battery, but by acting as a bye-pass
for the audio-frequency variations of current prevents the
amplifier being thrown into oscillation at an audible fre-
quency by reason of the high resistance of the H.T.
battery acting as a coupling between the valves. In cases
where a common grid biasing battery is used for the vari-
ous valves, it is advisable also that a large-capacity con-
denser be connected from each grid bias tapping to L.T.
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A Section Devoted to Novelties and Practical Devices.

A MOUNTING FOR BASKET COILS,

The snap fasteners sold on cards in
drapery establishments may be turned
to useful purpose by the experimenter
for mounting basket coils.  Many
varieties of fastener are available in
japanned and plated finishes, and

Snap fasteners used as mounting terminals
for bhasket coils.

the No. 2z size should be used if
obtainable.  The japanned variety

~ should be aveided, as a certain
amount of soldering is necessary in
fixing the fastener.  The method is
best suited to basket coils wound on
slotted disc formers.

The socket fasteners may be sewn
into position on the former with the
ends of the wire forming the coil, a
touch of solder being applied at one
or more points to ensure a sound
electrical joint. The knob portion of
the fastener may be soldered to the
top of a switch contact screw which
can be ~conveniently fixed to an
ebonite holder or to the receiver panel
itself if necessary. The socket por-
tion may also be soldered to a con-
tact stud in this way, but it is im-
portant to see that solder does not
run inside the sockef, as this may
render the spring inoperative.

By spacing apart the ends of the
coil in this way the self-capacity of

the coil will be reduced.—R.B.A.E.

A DESIGN FOR FINE ADJUSTMENT
COIL HOLDER,

A rather finer control of coupling.

is obtained when the tuning coils slide
across one another as compared with
the manner in which one moves from
a parallel position to a position at
right angles. - The drawing is suffici-
ently detailed to show the precise
form of construction. Worm gearing
is made use of, and suitable Meccano
wheels are easily obtainable.—
G.R.S.
[eleReN e}

MAKING TAPPING POINTS.

In making tapping points on
cylindrical inductance coils it is cus-
tomary to twist a small loop at the
appropriate point and to solder the
switch connection to this.  Unless
one has some little experience of coil

N
MECCANO 120 T WHEEL CUT IN HALF

A

winding this method is apt to be
troublesome, and can be avoided by
winding the coil straight through

Making tapping points on a cylindrical
coil after winding.
from end to end, the tappings being
subsequently soldered to elevations
prised up on the appropriate turns
with a sharp point.  The copper
used for electrieal conductors is very -

A home-made
mechanical
coil holder.

BRASS TUBE TO TAKE
‘MECCANO UP END PLAY
WORM WHEELS ’ '
‘ {| |[< HARD W00D—> (& I
| , WU
} 3 1
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ductile, and . will stretch consider-
ably before breaking. There is little
risk of breaking the wire if it is only
raised a distance about equal to its
own diameter. If the coil has not
- been treated previously with shellac
varnish or paraffin wax, care must be
taken that the stretching of the wire
does not cause a slackening of the
turns. Fhis can be avoided in the
case of untreated coils by immediately
inserting a slip of insulation under.
the raised wire.—W. G. G.

0000

A SIMPLE TEST BOARD,

It is very convenient to have some
permanent means of testing coils for
continuity and condensers for short
circuits. A simple testing board may
be constructed with a flash-lamp bulb
and a 4}-volt dry cell.

With the phone terminals bridged,

Wireless
Werld

A journey from the listening room
to the set when changing from tele-
phones to the loud-speaker is avoided
by the use of the circuit given in the
accompanying diagram. The #fla-
ment resistance controlling -«
the L.F. valves is situated
in the listening room, and
is connected to the set by
heavy leads; a cross section
equivalent to No. 14 S.W.G.
will be satisfactory for normal
distances.

The circuit connections are

- changed by two relays both operated

by the filament current of the ampli-
fying valves. When telephones are in
use the output terminals are connected
to the detector valve, but as soon as
the L.F. valves are switched on by
the resistance R, the relays connect
the output to the plate circuit of the
last valve, and a loud-speaker may

short circuits in

condensers and the

A simple test board
for insulation and
continuity tests.

continuity of low

resistance  circuits
will be indicated by the lighting of
the lamp. For transformer windings
and coils of high resistance low
resistance telephones should be used,
when continuity will be indicated by
a loud click.—G. H. C

0000

REMOTE CONTROL OF AMPLIFYING
VALVES.

It often happens that one would
like to use a loud-speaker in a room
which is unfavourably situated for
the receiver itself.  The receiver
should, of course, be placed as near
as possible to the point where the
aerial lead-in enters the house.

then be operated off the output ter-
minals in the listening room.

As the relay windings are excited
by the filament current a fairly heavy

gauge of wire should be used; and

it will be found that comparatively
few turns will be required to produce
the force necessary to actuate the
relay arms—I.. H. N,

0000

PROTECTION OF VALVES FROM
VIBRATION,

Owing to the rigidity and low
mechanical damping of the filaments
of many dull emitter valves, it is
desirable to insulate these, as far as

)

FROM
DETEGCTOR

e

OCUTPUT

-
g

»
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A remote control device for swtching on additional L.F, vaves.
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possible, from mechanical vibrations
which may cause undesirable ringing
noises in the set. Y

A very satisfactory method of
carrying this into effect is to clamp

RUBBER PANEL
SPONGE Terd

Insulating valves from mechanical
vibration,

the valve panel bhetween pieces of
rubber sponge to brackets extending
from the main panel. The clamping
screws should on no account be
allowed to touch the valve panel, and
the pressure of the clamp should not
be so great as to destroy the
springiness of the rubber.  The
connections to the valve sockets
should be made with flexible wire.—
L. T. W,

0000

TINNING SMALL BRASS PARTS.

‘When the appearance of a finished
set is an important consideration, it is
often an advantage to be able to give
small brass parts a *‘ white »’ finish
to correspond with other plated com-
ponents on the panel. A cheap and
convenient method of doing this is as
follows :—

Mix together } oz. of common salt
and 1 oz. of stannous chloride and
dissolve in 1 gallon of water which
has been raised nearly to boiling
point. It is important to obtain
stannous chloride, which should cost
about fourpence per ounce, and not
merely tin chloride, which is generally
stannic  chloride. As  stannous
chloride is readily oxidised to the
stannic form, the solution should be
freshly made, and it may be an
advantage to use water that has been
boiled to drive off dissolved oxygen.

The parts may be placed on a per-
forated zinc tray or suspended
from a wire. They must be
thoroughly clean and free from
grease ; absolute cleanliness is essen-
tial to the success of the process.
The solution should be kept hot and
the articles immersed for a period of
about three hours. On removal from
the solution the parts may be rubbed
with a wad of soft paper and well
rinsed in clean water.—J. C.
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RECORDING

WIRELESS SIGNAILS.

A Description of a Unit for
Automatic Reception.

By CYRIL T. ATKINSON.

LTHOUGH at the present time it is fully realised
A that the great bulk of experimenters confine
themselves to the reception of telephony, it is
felt that there are still some who take an interest in the
many other applications of radio, among which can be
numbered automatic reception and transmission.
Automatic reception is not as difficult as some people
imagine, providing the very highest speeds are not
attempted. Taking as our starting point a good 4-valve

set capable of being adjusted to suitable wavelengths for -

the reception of powerful Morse stations, we can select
one of several methods for converting the energy in the
last anode circuit to a form suitable for operating a
sensitive relay. The one which has given the most
consistent and best results in the hands of the writer is
due -to F. W. Dunmore, of the American Bureau of
Standards. Briefly, it consists of a suitable valve, or
valves, in the plate circuit of which is placed the relay,
and a negative bias applied to the grid in such a manner
as to practically reduce the anode current to zero and
bring the working point to the bottom bend of the
characteristic curve. When .a strong. audio frequency
signal is impressed thereon, the positive halves of the
wave cause the plate current to jump from its normal
exceedingly low value to something considerable, say, 1
to 2 milliamps. These pulses charge up the condenser
across the relay, which in turn discharges through the
windings of the relay, thus pulling it over steadily dur-
ing the duration of the signal, either dot or dash. Fig.
1 is a diagram of the circuit, together with the main
values

RELAY

RECORDER

I

TELEIPHONES

gf--—-1}-+a
\I!.A_RIABL!_‘ !-
GRID
BATTERY

Fig. 1.-Connections of the recorder. C;==1 to 3.mfds.; Cy =
1 mfd.; R = 10,000 to 20,000 ohms. Two or more valves may be
connected in parallel if desired.

100-1i50 V

The complete instrument, On the left Is the ¢ telephone or
recorder ** switch ; centre, filamentfresistance ; and xight, grid bias
switch. Two valves connected in parsllel are used.

Arrangement of the Set,

This is intended to utilise one of the ex-army MKIIL
tuner cases. The panel may be of ebonite or one of the
well-known insulating materials, or even dry, well-

seasoned wood, and on it are mounted the valve holders,
relay, rheostat, phone switch, and grid bias adjuster,
terminals.

together with the necessary
valves are shown, one is
often quite sufficient. The
switch contacts in the set
photographed are under-
neath, but this was only done
to use up available material,
and can obviously be substi-
tuted by the more usual form
if required.

The grid bias must be ad-
justable in one cell steps
(1.5 volts), but several initial Fig, 2. — Arrangement of a-
volts can usually be in- SPTIn8 Lo give ﬂi:elli_gl;yz}djust-—
cluded before the adjustable v
tapping starts. Care should also be taken to see that
the switch fitted is arranged so as not to short circuit
the cells as it passes from stud to stud. '

A Post Office ““ B '’ type, or other similar. sensitive
quick-acting relay, is suitable, the former being suggested
because they can often be obtained quite cheaply from
ex-disposal goods vendors. It should be wound with

Although two

SPRING
TENSION
DEVICE

44 gauge silk-covered copper wire to a resistance of

about 5,000 ohms, and will then operate reliably with
about o.z5mA.

In connection with the adjustment of this an interest-
ing fact was discovered by a friend of the writer and is
worthy of mention here. When the grid-bias is adjusted
for maximum sensitivity, it is found that the anode
current is often not zero, and thus the relay is pulled

A 23
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Recording Wireless Signals.—

over to the marking contact when no signals are belng
received. To remedy this, it is usual to increase the
magnetic bias, but a much better way in practice has
been found to be to pull the arm off contact by means
of a very light spiral spring as shown in Fig. 2. The
relay can then be adjusted for greatest sensitivity with-
out the anode current and with no tension on the spring,
the current then being switched on and the spring ten-
sioned up until the contact just nicely ‘¢ breaks.”’

For recording on the actual slip a Morse inker is suit-
able up to about 20 to z5 words per minute, providing it
is well adjusted and possibly the moving parts lightened.
It may also necessitate increasing the speed of travel of
the paper. This can generally be effected by slight

" adjustment of the fly or air brake, which will be found
inside. Should greater speed be desired, it will be

Wﬁ?@ﬂ@@@ ~
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necessary to use something in the nature of a Wheatstone
or undulator type of recorder, which will work direct
from the last valve without the intermediate P.O. relay.
The circuit RC,, Fig. 1, can sometimes be omitted, but
tends to improve the operatlon, espec1ally at the hwher
speeds.

The actual placing of the components inside the case
need not be described in detail, as there is nothing but
the grid cells and input transformer. The latter can
generally be accommodated on the panel.

When the switch is over to ‘‘ telephones,’’ the ordinary
set can be adjusted aurally, but a slight readjustment
is generally required in the pitch of a c.w. signal when
put over to the relay, as the note selected as best and
loudest in headphones, at any rate, in my own case, did
not seem to be the most suitable from a relay operating
point of view.

Tipperary, LF.S.

PBritish :—2BK, 2CC, 2DX, 2IZ, 2KZ,
2MM, 2NG, 2NM ZOD ZXG ZXY,
5IK, BMA, 5'\10 5NN 5PZ BXV 5UQ,
6GH 6MP, 6NF 6QB 6UV 6XG.
French : —8AP 8BA 8BO SCN 8CT,

Calls deard.

Dartford, Kent.

British —~2AA, 2JG&, 2KF, 2KG, 2LC,
20D, 20K, 2RB, 28U, 287, 2TP, 2XP,
5AA, 5LN, 5PU, 5PZ, 5TY, 5TZ, 5XN,
ﬁKK 6UT Prench —8GG 8GK 8GO
8HD 8NK, 8PA, 8SS, 888U. Dutch —

8CZ, 8CCP, 8DY 8E’\I 8EU, 8FK 8FL,
8GD 8GO, 8HSG 8MN 8NS 8PP,
- 8RDR, 8RG, 838G, 8SPR, 888U, 8§SV
8UT, 0CDY (9. Dutrh —OGC OLB,
OLL, ORE, 0XQ, OZN. Swt’(lwsh —m
SMZZ, SMYU. [Finnish: —FN2NM.
.S’pamsh —BAR6. [Italian:—1CF, 1MT.
Iraq :—GHH. Belgian :—B4AU. " Ameri-
can :—(0-v-1) 1ARY, 1BBE,; 1BCC, 1BLX,
1IBWX, 1CNE, 1CRE 1C'X 'lFN 1GA,
1G8, 1N, 1PL ISW 1VE, 1YB, 2BGI,
ZBQB 2BUM, ZBW ZCEP 2CUB,
2CVJ, 2CXY, ZVA EBAL 3BEI 3CHK,
ZCKT 3HG, Z>JO 3NF, 3MF, 3WN,
8BIT, SALG
(0-\-'-1) and (1-v-1.)
H. GOLDSBROUGH.

Gt, Shelford, Cambs. (From Jan., 1925.)

American:—1BES, 1CAB, 1CC, 1PL,
1AMF, 1CRI, 1ATIC, 1SK, 1ANA, 1SW,
2CT, 2LE, 2XQ. 2KX, 2BM, 2AV, 2BCO,
2KTF, 2CTB, 2WIK, 3AHA, 3CIN, 3MF,
3FD, 3BG, 3BN, 3AS, 3HH, 3CSG,

 3ATIK, 3MH, 30E, 3BNU, 3HJ, 4TW,
4GW, 8VX, 8BC, 8BCP, 8ADG, 8DGL,

8AOL., French:—8PL, 8PS, 8XP, 838B,
8HSG, B8EM, 8GG, 8SG, 9CQ, 8GI,
8MAR, 8RO, 8MJM, 8CZ, 8MN, 8CS,
88SU, 8¥I., 8BAL, 8KX, 8BV, 8CPP,
8HSD 8UD 8CO, 8WAL 80 8ZV3
SHRA STBL SCT 8SGR, 8EO, 8XR
8UU. Bt’lqzan —4RS 4AR 4AS, 4JN,
4S8R, 4X8, 4FG. Dwtr‘h —-ORW OLL,

OZA, OII, O0FL, 0ZN, 0BQ, PCK,
0PV, OKN, 0GC. Swedish:—SMZZ,
SMGB, SMPL. Finnish:—FNBNQ, -
FN2NS. Itdian:—1RT, 1AA, 1AM,
1IMT. Spam'fsh:‘—QPY.‘ Swiss :—9LA,
9BR. 9AD. Miscellaneous : — GHH,

EARZ, D6BN 1KX, 1RB, GM.
—gPC,
(0-v-2 ‘and Ov 1)
G. A.
‘West Norwood.
British -—2ACK, 2VX, 270, B5AX,
6DA, 5ID, 5IG, - 5ZA, 6UV, 6YIL.
French : -—~SCO SSSB 8JBL 8PL Bd—
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Mosul :

JeseEs (G2XV).

Extracts from Readers’
Logs.

gian:—4AR, 4AU, 4CH, 4UC. Itdlian:
—1RT, 3MB. Finnish: —3NB, 5NQ.
Others—1RB, 7BN, 880, QBR 9EA,
SMYV, SHER (7).
L. F. Arpovs (2ZB).
Rotherham, Yorks. (To Feb. 2lst.)
American :—1AXN, 1BXR, 1BQ,
1BWX, 1ER, 1FD, 1PL, ISW, 1WL,
2CVJ, 2CXY, 2TP, 3HQ, 3HH, 48A,
4TV, WGH. Belgian:—4ALS, 4AS,
4GF, Canadian . —1AR. Dutch —0BA,
0GC, OLL, ONF, ONTZ, O0XF.
P1n7z1q]z «-SNQ, 2’\'CB 3NB. French:
—8AO0A, 8HSO, 8MAR, 8NK, 8REBR,

8UU, 8WAL, "{OKZ.  Italian :—I1AT.
Mesopotamian: — GHH. Swedish -—
SMGB, SMXYV.

(0-v-0.) W. A. Scarz.

Cranleigh, Surrey. (To Feb. 22nd.)
British :—2AQK, 2FV, 2JF, 2LZ, 2MC,
5GH, 5MQ, 5XY, 6GH, 6UV. Mosul -—
GHH. American: — 1AAO, 1AFN,
1AMF, 1CX, 1RD, 2ACT, ZAT\IA 2AVTU,
2AZY, 2BLM, ZBQ,A ZCG 2DD 2DN,
28M, 2U¢C, ZXQ SBPM.  French:—
8AB, 8ADG, 8CBA, 8FQ, 8GN, 8TK,

8UT, 8WNM. Belgian: — 4LOV,
Italian :—1CF. Danish:—TZM. Swedish :
—SMXX. Finnish:—2NM.
(0-v-1.) F. J. BEumuss.
Braintree Essex. (To Feb. 22nd.)
American :—4BQ, 4FM, 4FZ, 4KI1,,

4KU, 4SB, 4TJ, B5AAZ, 5ALR, 5EF,

- BEW,.5UK, BABY, 8ACO, 8ADG, 8BCH,

SCED 8DGU 8DOO 8D\IX 8EB SJi.R
8M(C, 8UU QCUO QCXW QDQ, QDUC
9RY. C'anadian —1AF 1AR, 1DD
1DQ, 2CG, 3HI, 3X1I, QAL. Argentine :

—CB8.  Brazilian :—SA-WJS.  Austra-
lian:—3BQ. Cuban:—Q8TH. Mesopo-
tamian :(—GHH

{0-v-1.) D. Woops (G2AXZ).

0GC, 0MT, OYY American - —IBZP, ICF,
IPL SBOI 3AVK, 3TA, 50K. "Cand’
dian, —IGS, IPC. ItaZzan —IMT, IRE.
Swiss -—9BR. _Belgian : —4AS. Varions
IRB, GHB, NN2, 6GS, T8U, T1W,
A'CZ NCOG.

(0- v-1) C. H. Tarcerr (6PG).
Leytonstone.

French:—8AAA, BAB, B8AL, 8AOA,
8AQ, 8AT, 8BA, SBF 8BT\I 8BQ, 8BV,

8CF, SCK 800 SCT 8CZ, 8DE, 8DI,

8DKV 8D\ 8EE SEM 8ENE 8FC
8F1, 8FJ 8FL 8I‘N SI‘Q 8GI, 8GM
8HSD 8H 8G, 811, 8JBL 8J HL 8JL,
8J VX 8KK, SLMT 8’\1AR 8M.J M,
8ML, 8MN, 8MOO, 8NS, SOK BPL
8PP 8PS, 8RBR 8RG SRGT 8RLH
SRO 8RV 854G, SSM BSPR SSR,
BSSC SSSU SSSV 8TV[ 8UU 8VG,
8VW, 8WAL 8W Z 8XF, 8XP, 8ZUT

827, 10KZ, OCBJ OC 50%. Bel.
r]zan ——4ALS 4AS, 4AU 4RS, 4U0¢,
BI, K2, PI, P2, ICF. [Itdlian —IER,
IFP, IMT, 3AF, 3MB, IDO. Danish —
TEC, 1QF, TZM. Finnish :—INA,
ZNCA 2NCB, 2NM, 2NN, 3MB, 3NB,
3NG, 5NQ, ¥FNi. .S’wedlsh —SM}xV

SMZS, SMZY, SMZZ. Dutch.—OAB,
" 0BA, 0BQ, OGC, O0GG, O, ONL,
ORW, O0XP, 0XQ, 0ZA, ' NSF, FCi

PCRR. Siwiss —OAB, 9AD, 9BR, 9LA,
9PY. Russian —NRL. Spanish:—TBD.
Luzembourg -—O0AA, IRAG, GHH,

GHHi. Mosul, Moroceo :—AIN.
American .—1AF, 1ATJ, 1ATQ, 1BAN,
1BCR, 1BE, 1BHM, IBJ,
1BKR, 1BQB, 1BUB, 1CAK, 1CCG,

ICMX 1JS, 1KK, 1MY, 1PL 1Q,V
1WL, 1YL, ZQBD 2ABT, 2AG, 2BGG,
ZBJP ZBRC 2BUB, ZBZ ZXE 2CEP,
ZCJB 2CJX, 2CVF, 2‘\{0 ZXAY ZADQ,
SBVA ZCHC 5CHG 3HG 30T 314,
DU, GCTO SADJ 8ALY 8RG, LPX
Canadian :—5NF. Miscellancous : —2&'1‘
3AR, 3CA, E3CM, 3KO, 6XXX, 9EU,
GG, MM KDK&
(Al1 between 50 and 120 metres. )
M. G. HamMETT.
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NEW FERRO-SILIGON GRYSTAL.

M. Felix Thuad, while experimenting
on by-products of steel, has discovered a
new ferro-silicen combination which is
said to be exceptionally good for crystal
reception. One experimenter declares
that by its use stations Z00 miles distant
have been heard with perfect clarity and
exceptional strength.

ocooo0
CANCELLED "*CONFERENCE.

The proposal to hold the Annual Con-
ference of Affiliated Societies in Man-
cliester on April 4th has been cancelled
owing to the extremely small number of
societies who have signified their inten-
tion to send delegates.

[} eXoN el

TWO CENTS, PLEASE.

A pathetic plea to American “ hams”
is issued by a Scottish reader. The post-
age on QSL cards to this country, he
reminds them, is 2 cents. He has re-
cently had to pay 1id. on each of a dozen

cards received.
[eNeNeN e

NO TRANSMITTING IN SYRIA.

The iuportation of receiving apparatus
into Syria and Lebanon has recently
been authorised by General Weygand, the
High Commissioner, but the importation
of transmitting apparatus is still forbid-
den.

0000
A GOSMOPOLITAN TRANSMITTER.

The equipment of the station to he
erected in Brazil, near Rio de Janeire,
will be somewhat cosmopolitan. The
towers are to be erected by the Telefun-
kken Company and the aerial by the Radio
Corporation of America. The Marconi
Company will supply the transmitting
apparatus and the Cie Generale de
T.S.F. the generators. The station will
be similar 1n design to that at Ste.

Assise. ’
[eNeNeN e}

ALBERTA HEARS 2NM.

Strong reception of 2NM's signals has
been acknowledged by Mr. Ober (Camna-
dian 4DQ), of Vnlcan, Alberta.. This is
believed to be the most westerly point in
Canada at which British signals have
been picked up.

Events of the Week in Brief

BROADCASTING PARLIAMENT.

Great interest centred round the Prime
Minister’s announcement on Wednesday
last that he was thinking of setting up a
Select Committee of both Houses to con-
sider the possibility of broadcasting certain
debates,

Mr. Baldwin said the time had come when
the whole question of permitting certain
proceedings in the House of Commuons to
be broadcast should be considered.

ococoo

WIRELESS IMPORTS.

Mr. A. M. Samuel (Department of
Overseas Trade) stated in Parliament that
the value of the imports of wireless in-
struments -and apparatus from foreign
countries for January, 1925, was
£100,038, as compared with £23.666 for
January, 1924, and that of wireless
valves was £13,117 for January, 1925, as
compared with £1,214 in 1924,

Review.

AIR PILOT TO THE RESCUE.

Capt. Barnard, a Croydon air pilot,
while passing over Cape Grisnez during a
flight from London to Paris, noticed a
two-masted vessel in distress. He at once
sent ount 8.0.8. signals which were
picked up by stations along the coast,
with the result that help was quickly dis-

" patched from the shore and all the crew

rescued,
ococoo

BROADGASTING CONGESSION- FOR
ITALY.

We understand that the Ttalian Govern-
ment has granted to the Unione Radio-
fonica Italiana the exclusive right of
broadcasting theatrical and musical per-
formances, speeches, etc., from the
national transmifting station in Rome,
from Milan, and either Naples or
Palermo. Three additional stations will
also be controlled by the Unione at places
to be decided on later,

.

KDKA's EXPERIMENTAL AERIALS,

The research ground of the well-known

" Pittsburgh station, seen in the photograph, is situated a mile away from the studie and

offices.

The long wave aerial is suspended from the high mast, while the short wave

antenna is attached to the short vertical pole above the station building on the right.
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AS OTHERS SEE US.

High praise was meted out to the
British amatews in the course of speeches
made at the recent banquet of the Fifth
Annual Convention of the American
Second District amateurs.

Mr. Hiram Maxim, President of the
American Radio Relay League, who
spoke on the American amateur, paid a
glowing tribute to his British cousin; he
also referred to the formality which
attends British radio dinners and meet-
ings, and hinted that Americans might
take a lesson from this practice!

British amateurs were represented at
the function by Captain H. de Donis-
thorpe, who -made an excellent speech
descriptive of British amateur activities.
He referred to the advantage of the
American in possessing a dry country—

meteorologically speaking—and stated
that the Britisher, owing to the dampness
of his climate, encountered insulation

difficulties to which the American amateur
was a stranger. After describing the
. experimental stations of G20D and
G2KF, Capt. Donisthorpe concluded by
expressing his faith in amateur radio as
a factor in promoting and cementing
international friendship.

[=ReReN ol

ITEMS FROM THE TRADE.

Messrs. Burndept’s trade department
now occupies larger premises on the first
floor, 66, Chandos Street, W.C.2. {opposite
Charing Cross Hospital).

' oooo

The Damard Lacquer Co., Ltd., of
Greet, Birmingham, have issued an inter-
esting illustrated brochure describing the
processes involved in moulding *‘Formite *’
Bakelite. Bakelite has many uses, being
applied to musical and optical instru-
ments, but its primary value les, of
cowrse, in its suitability as an insulator.

ocoo

Owing to the increased demands for the
products of the Paragon Rubber Manufac-
turing Co., Ltd., of Hull, the company’s
sales department has been reorganised.
Messrs. Peter Curtis, Ltd., of 7ba, Camden
Road, London, N.W.1, have become the
central sales organisation for the produc-
tions of the two companies and an ap-
propriately appointed showroom has been
opened at the above address.

0000

The National Wireless and Electric Co.
advise us that a great deal of their corre-
spondence is still being addressed to their
old works address, viz., 7a, Church Road,
Acton, W.3. Sinece November last the
company’s address has heen 42, Gray’s
Inn Road, London, W.C.1, and they trust
that this note will reach the eyes of their
prospective customers,

(el e ol o]

In view of the alarming newspaper
reports regarding the recent fire at the fac-
tory of Messrs. Peto-Scott Co., Lid., the
company wish to .state that the manu-
facturing side of the business has not
been affected, and orders are being
attended to as usual.
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HEARD IN RHODESIA,

Mr. J. A, Partridge (2KF) has received
news that he is the first British amateur
to be heard in Rhodesia. 2KF’s signals
were picked up by Mr. J. M. Davidson
(I1SR), also a transmitter, of Salisbury,
Rhodesia, at 12.35 a.m. on February J14th
last. Atmospherics were bad at the time,
which reflects still greater credit on both
2KF and 1SR.

0000
MOSCOW ASKS FOR REPORTS.

The directors of the new station re-
cently opened at Moscow, which broad-
casts a special daily programme for
amateurs, ask all listeners to report on

APRIL 1st, 1925.

BATTERY SERVICE SCHEME.
There are at present a number of
dealers who, whilst convemently situated
for the reception of batteries from users,
are not in a position to install charging
plants, TUnder the extended scheme pro-
moted by the manufacturers of the well-
known Exide batteries, each local service
station can appoint in its own avea
“Exide Battery Dealers,”” who will ex-
hibit a special sign and act as receiving
stations for the local service station. Thus
a very real sevvice will be brought to

every battery user’s own doorstep.

0000

DISTILLED WATER ONLY FOR

BOMBAY HEARS 5X¥. An inter-
esting cable was recently received
by *¢ The Wireless World *’ from a
Bombay radio engineer, Mr. W. H.
Smith, who stated that he had
picked up a programme from
Chelmsford with remarkable
clarity. The accompanying photo~
graphs, which soon followed, show
that our correspondent had the
advantages of a good aerial, and,
to all appearances,. an eflicient
receiver. Three valves only were
wsed in the reception of 5XX, and
the set is entirely of home con-
struction, Mr. Smith is also a
transmitter, with the call sign 2AX.

the reception of this programme so that
they can check their transmitter’s per-

formance.
ocoo0o0

EXPERIMENTAL TRANSMITTING
STATIONS.

The Postmaster-General stated, in reply
to a question in Parliament, that on
February 20th there were 2,181 “Send-
ing” licences in force, and 126 applica-
tions were under consideration. From
June 1st to the end of January, 265
applicants were granted licences and 126
refused.

[sReReRe]

WHERE IS E1ZA ¢

A correspondent has heard the station-
E1ZA transmitting on about 756 metres..

Can any of our readers identify this
call-sign?

ACCUMULATORS.

T h e TUnited States
Bureau of Standards has
been investigating the cause
and effect upon accumulators
of impurities in the water
used, and states, in a preli-

minary report, that iron,
manganese, chloride. and
bichromates  affect both

the positive and negative
plates. Bismuth, starch and
sugar affect the positive
plates only, and platinum,
tin, copper, antimony, sil-
ver, nitrogen, and tungsten
the negative plates. Chlor-
ine and iron are to be found
in most tap water, which
should therefore always be
avoided. -

) ATMOSPHERICS.
A recent talk from the Nottingham
station, entitled ‘‘Human Nature,” was
followed by a telephone-wireless discus-

sion. Tlustrations were kindly provided,
we understand, by listeners who failed to
get through on the telephone.

Qooo
The B.B.C. engineers are blamed
because the new 2L0 has revealed
shielded areas in South London. The

engineers sometimes wish they, too, occu-
pied a shielded area.
cooo

“There is nothing more annoying,”
says a broadcast critic, “than the habit
some announcers have of abruptly break-
ing in at the end of a musical number.”
Tt certainly does wake one with a start.
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SOME ASPECTS OF BRITISH BROADCASTING, |
Who Controls the B.B.C.?

This question was raised in a recent editorial, and our contributor, who has special knowledge
of the subject, examines certain aspects of the situation.

By G. ROLLAND WILLANS.

T a time when forcible and occasionally highly
prejudiced criticism is being levelled at the
quality and extent of the broadcasting services,

it may perhaps be of interest to examine certain aspects
of the situation from an unprejudiced point of view and
with some knowledge of the issues involved.

There can be no harm in expressions of opinion that
are not purely destructive, and this article is written
with a view to stimulaiing interest in what appear to
the writer as points of major importance in connection

with a question of international as well as national .

significance. }
Public Confidence.

In the first place, it is essential that adequate pro-
vision should be made for technical development in
respect of a reasonably limited number of transmitting
stations. Secondly, this work should be in the hands
of engineers representative of the best brains in the
country unhampered by any other interests than those of
the perfection of the plant itself and its economical man-
agement. Thirdly, activities in connection with the actual
material to be broadcast should be delegated to individuals
who are recognised authorities on the subject of public
entertainment, whose experience fits them for the gigantic
task of catering, day in and day out, for the widely
varying tastes of an unlimited and fincreasingly critical
audience.

" In commenting on the subject of broadcasting in a
recent issue of this journal, the Editor raised a question
of considerable interest as follows: “ The question natur-
ally arises, Who controls the B.B.C., and whose interests
must the company consider first? * Issues raised by this
question become of relative importance only in the light
of the fact that the agreements upon which broadcasting
has so far been based will shortly be open to review. It
is, however, useful to raise a further question: Upon
what will the future of broadcasting as a national. in-
stitution depend? The answer is clear: Public confi-
dence in those directly responsible for its development.

The writer had an early opportunity of examining the
situation in the United States at the beginning of 1922,
and it did not require a visionary to appreciate that here
was something to grip the public imagination, something
that was bound to spread quickly and internationally, but,
above all, something which required to be watched and
controlled in order to avoid chaos and confusion. It is
clear that some measure of control must remain if chaos,
such as would result from unrestricted competition, is to
be avoided, but the efforts now being made to stimulate
. criticism of the existing broadcast organisation should not
of necessity be accepted as entirely disinterested.-

The revenues of the B.B.C. are admittedly very con-
siderable, and it is convenient to consider their applica- .
tion under two main headings :(—

1. The operation, maintenance, and, most important of
all, the development of the broadcasting machine itself.

2. The supply of a continuous stream of material to
be broadcast, and the support of an organisation devoted
to its efficient and economical distribution.

Under the first of these two headings, the broadcasting
machine has, from the outset, been developed quickly and
efficiently, and represents a technical achievement of which
the B.B.C. has every reason to be proud. It is agreed
on all hands to work smoothly and efficiently, being second
to none in its faithful reproduction of speech and music.
The extent to which the permanent staff have in the past
been assisted in their task by engineers other than those
actually in their employ is not generally known, but it
is essential that this branch of the broadcasting activities
should be technically self-supporting. No reasonable in-
dividual would grudge money properly applied to the re-
search and experimental work necessary if a high standard
of performance is to be maintained, always provided that
this work is in good hands and that the best material ean
be made use of, irrespective of the source of supply. The
whole art of broadcasting is in its infancy, and it would
be indeed unfortunate if in any readjustment of the posi-
tion as it stands to-day more than adequate provision were
not made for every possible technical requirement, or if
developments under this heading were to depend upon the
goodwill of individual firms or groups of firms with their
own commercial interests to serve. Public money applied
in this way represents a direct investment in security for
the future.

Taxation.

Under the second heading the extent to which the public
must of necessity be taxed in order that the supply of
broadcast material can be maintained and, above all, im-
proved is another matter and one in which the potential
value of broadcasting in connection with every form of
enterprise could be made to play an exceedingly important
part. Whilst manufacturing interests represented on the
board of the B.B.C., incidentally materially influencing
the company’s activities, have been able to provide a con-
siderable measure of technical support, it is reasonable
. to assume that they have not had at their direct disposal
experts in the art of public entertainment, and, owing to
opposition from the entertainment world, one may be for-
given for presuming that this branch of the work has been
carried on without sufficient competent guidance. If this
is the case, there is no cause for undue criticism, although
the road to improvement is clearly indicated. Entertain-
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Some Aspects of British Broadeasting.—
ment supplied by outside organisations is a step in the
right direction, the recent Evening Standard programme
providing a striking example of what can be done.

newspaper, as well as being of considerable benefit to
the public, and in like manner broadcast excerpts from
theatres have provided excellent entertainment for the
listener whilst materially benefiting box-office receipts.
Here, then, it would seem, we have a possible “source

. of revenue rather than expenditure, and a slight modifica-

tion of the ban on advertising by broadcast (Feaven for-
bid that it should be entirely removed!) would go far
towards making broadcasting self-supporting.

There seems no logical reason why Messrs, Brown,
Jones, or Robinson should not be allowed to pay for the
privilege of providing the public with entertainment,

taking the blame or credit for their individual achieve- =

ments under a guarantee that such programmes will not
fall below a certain standard, the right of veto or accept-
ance being in the hands of individuals entitled by their
experience in such matters to- the confidence of the public.

To sum up,-it appears that direct taxation by way of
licence fees can be justified under the first heading, and,
to a certain extent, under the second, and we pass, in
conclusion, to the ploblem of where the control of what
may ultimately prove to be a vital factor in our national
existence shall lie.

Wireless
Waorld

This
venture has no doubt rewarded the proprietors of the-

" tion

APRZZ Ist, 1925

Although certain powerful manufacturing interests haye
been largely responsible for financing the B.B.C., and:
creating bloadcastmﬂ as we know -it, they can lay no«
particular claim to a specialised Lnoxﬁledce of. what is
required by the public, and, hanng built up a’ material
source of revenue for themseh es in a lucrative and rapidly
expanding industry, have no doubt been amply repaid for

_their foresight and what slight risk was involved once

Government support was secured. Their undivided atten-
is needed in the direction of providing -satis-
factory broadcast receiving apparatus at prices within

the reach of the average man so as to make it
possible for every home in the kingdom to benefit
by what is, after all, a revolution in the social .

amenities of our time.

The control of wider issues affecting broadcasting might
well be considered as a national trust, and, as such, should
appeal to the ablest thinkers and doers of our own or any
future generation. Apart from this, the door should be
left open to any form of private or public enterprise
which, under guarantees of a high standard of artistic
and technical. performance, would at the same time reduce
the ultimate charge on the public to reasonable propor-
tions. .

In conclusion, whatever may be the outcome, the B.B.C.
have laid the foundations of an important public service
under conditions of exceptional difficulty, and can clearly
be credited with a remarkable achievement.

VALVES

The Economic Electric, Ltd.’s

WE have recently had an opportunity of carrying
3 out some tests on a new valve shortly to be
placed on the market by the Economic Electric,
Ltd. ThlS valve is a further addition to the ** 6o milli-
ampere *’ class and is rated as a general-purpose valve
taking 0.6 ampere at 2.5 to 3.0 volts. The anode rating
given is 45 to 735 volts,

As regards construction, the design
of the -electrodes is the same as that

when. testing a sample valve was that
~ the. filament took even less current
than its rated value at full filament
voltage, while the  emission obtainéd
was quite ample for the work in-
tended. The filament efficiency (the
milliamperes of saturation current per

unusually high and reaches no less
than 4o.5 milliamperes per watt at full

power. .

iy The res 3 sts ar

Economic Electric, e vesults of our bench tests are
Ltd.’s -06 valve. tabulated.
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adopted in the ‘¢ Xtraudion’’ and
‘¢ Dextraudion > valves, also mar-
keted by the Economic ~Eleetric,
Ltd., and familiar to most wireless
men. T ’
The first point of interest noted

watt of filament heating enérgy) is’

TESTED.
‘06 Valve.

As would be expected from the test figures, the valve
gave good performance during the practical test on the
set.

A further point of interest noted during the plaLtlc'il
test was that this new valve seems particularly free from
microphonic noises, a virtue which is not shared by all
valves of the 6o-milliampere class. For high frequency
and detector work a plate potential of 30 to 4o volts
should be used. For L.F. amplification the figures in
the table suggest useful combinations for grid and plate
potentials. For instance, when a grid bias of —3 is
necessary, the plate potential should be 6o volts.

The ratio of the amplification factor to the plate im-
pedance is rather lower than in other valves of the same
class, but an examination of the valve leads us to believe
that this could be improved by a slight alteration in the
arrdngement of the electrodes. ,

60 MILLIAMPERE VALVE.
Economic Electric, Ltd.

Filament amperes, 0.051.
Filament efficiency, 40.5 milliamperes per watt.

Filament volis, 3.0.
Emission (total), 6.2 milliamperes.

Plate  |Plate Current{ Grid Bias. Plate? Amplification| Impedance,

Valts. -at Zero Volts. Current. Factor. ms,

- ’ Grid Volts. Milliamperes.
20 0.3 [} 0.3 5.0 23,500
40 115 -2 0.7 5.2 21,000
60 2.25 -3 1.36 . 5.2 21,000
80 3.5 -5 1.85 5.2 21,000

1 Plate current when grid is biased to the value of Col. III.
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Tetrazzini’s Fee,

Many minds have been exercised over
the fee paid to Madame Tetrazzini for
singing at 2L0O. The sum of £1,000 was
about the shrewdest guess; but even that
was a good way out. Including the cost
of bringing the prima donna from Ttaly,
the figure mentioned could easily be
doubled. That evening’s concert cost not
far short of £5,000. .

0Q0O0

International Wireless Conference.

The Conference of Wireless Experts
which was called by the B.B.C. recently
had no official backing; but before any-
thing useful can be done it is” certain
that the vespective Governments must
take a hdand in deciding how undue inter-
ference may best be dealt with.

A recent case emphasises the need of
regularising wavelengths.  An arrange-
ment has been made whereby Oslo
(formerly Christiania, the capital of Nor-
way) should work on 368 metres., Con-
sequently, it was officially announced that
London would go from 365 to 359 metres;
Manchester from 375 to 378 metres; and
Bournemouth from 385 to 387 metres. At
the last moment Oslo found that in work-
ing on 369 metres interference would be
caused with another Norwegian station
on 370 metres. No change was therefore
made, and the three English stations were
likewise unable to introdunce their pro-
posed alterations.

0000

Glasgow in Trouble.

In the meantime Glasgow, on 420
metres, was being jammed by Oslo work-
ing on 423 metres. The latter station, by
arrangement, went down to 419 metres.
Then Breslau complained that Glasgow
was jamming. Oslo, on being informed,
moved down to 380 metres, in which posi-
tion it jammed Manchester (375 metres).
Oslo is now on 380 metres, but no bad
interference is experienced with Bourne-
mouth, which works on 385 metres.
Slight heterodyning with Manchester is
still going on.

Frigid. .

For the latest wireless contrivance it is
claimed that broadcast refrigeration will
be possible in the same way as radio
stations now broadcast musical pro-
grammes. The inventor {(an American, of
course) says that his special receivers can
he installed cheaply in ovdinary ve-
ceptacles, and will eliminate the necessity
of ice or refrigerating machinery.

The housewife will merely require to
keep lier receiver tuned in to a central
station, which will do the rest.  Thus
Jooms the shadow of a new wireless

0000

hattle; for the manufacturers -of re-
frigerating plant are not likely to sit with
folded hands while a concern like the
B.B.C., under the prefence of sending
out music and other forms of entertain-
ment, was in reality keeping the remains
of last Sunday’s dinner in a healthy
condition in the larder.

000O0

A Prophecy Fulfilled.

The suggestion that hotel guests should
have control over a loud-speaker installed
in their private rooms, in the same way
as the telephone now is, contains nothing
new. That eminent journalist W. T.
Stead, who met his fate in the ** Titanic,”

DE GROOT AT HOME.
conductor photographed
duty.”

The famous -
while ¢ off-

-ends of the earth.

THE STATIONS.

foretold some thirty or forty years ago
in the “ Review of Reviews ' the coming
of a wireless seft in every house and
caravanserai, which would go even
further than this new hotel idea. The
visitor would have control of two switches,
one o give him the spoken word and the
other to bring before his eyes a picture
of the place in which the word = was
spolten, even if it were at the furthermost
Stead’s vision will
some day be realised.
o000

Rebroadeasting of 5XX.

A considerable number - of reports of
successful reception of the rebroadecasting
of ‘5XX from American stations are
coming to hand, not only from listeners
in this country, but from various parts
of Europe and British New Guinea, among
other distant parts of the world. :

The rebroadcasting was recently carried
out on three successive nights, and
on each occasion the signals were
easily andible, thus showing that there
was nothing freakish about the experi-
ment.

0000
Too Many Interruptions.

One listener on the Continent com-
plains, bowever, that the American an-
nouncer makes too frequent interruption
by telling his unseen audience : ‘* This is
Chelmsford, England, being transmitted
from the American Station KDKA or
WGY ” (as the case may be). ** These
are the chimes of Big Ben, the famous
clock at the Houses of Parliament,
London, England® and so forth.

The complainant happens to be English,
and therefore doesn’t need the verbal
description, but against him may be set
hundreds to whom such descriptions are
welcome.

If You Give It Up. )

Although we would like to suppose
that once a listener, always a listener.
it is a cruel fact that people here and
there do give up the pursuit. It would
be well if they would advise the Post
Office where their licences were taken
out, accordingly, as a lot of unnecessary
work is undoubtedly being caused to the
authorities issuing reminders of expiration
of licences. This could be avoided if the
licensee would send a postcard saying
that his set had been dismantled.

cooo

oo0qQo

Harmonies.

Harmonics seem to be plentiful just
now. One listener last week thought
that he had got 2LO on a sixty metre
wavelength; but, after all, it was only a
harmonic.
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Oseillation.

A wireless expert states on very high
authority that 35 per cent. of oscillation
is wunintenticnal and accidental, 30 per
cent. is due to the presentation of a new
set in the hands of an inexperienced
listener, and that by the time one
listener in his family had learned how to
harndle the set a new one had arisen else-
where, and that the remaining 35 per
cent, is deliberate, Whatever the divi-
sion may be, there is need for that mew
invention by an official in .the Ministry
of Postes et Telegraphes, Faris, whereby
it is claimed that delinguents can be

easily detected.
: 0000

Offenders Beware !

The apparatus, unlike that used by
radio societies, which is able to detect
oscillation within a comparatively small
area, can, it is clainred, reveal the actual
spot where oscillation is taking place.
If there is anything in the invention the
National Physical Laboratory will recom-
mend it to the British avthorities, and
then listeners will have to be very, very

careful.
0000

Broadeasting from FPrison.

Harry Snodgrass, an inmate of a Mis-
souri State Prison, and an accomplished
pianist, broadcasts regularly programmes
from . WOS under the surveillance of
prison guards. Through his many ad-
mirers .among the alleged ten miillion
listeners in the United States he is kepb
well supplied with cigars, cigarettes,
candy, fruit and eggs, to say nothing of
more unusual gifts such as gold pencils,
music, ete. .

. 0000 N
What About It?

Thevre is & good deal in this idea. Tt
has been suggested recently that wireless
receiving sefs should be installed in our
prisons, America .has shown us that
matters should be arranged the other way
ahout, and that transmissions should take
place from these congenial homes of the

- misguided.
cooo0

Scrambled Wireless.

An idea. which seems to be based on
the ingenious mechanism of the Baudot
telegraph instrament is heing applied in
America to radio signals from Ewope.
The signals are picked up in Maine,
scrambled together, and sent in one wave-
band by a single transmission to Long
Island, where they are unserambled into
mauny signals which are fed into the long-
wave receiving sets for the usual process
of detection and iransmission to New
York. The signals received are exact
replicas of the originals, and the New
York operafors are said to bé unable to
~ distinguish whether they are the original

or the serambled and unscrambled signals,

ocooo
Listening to the Derby ?
To the song of the nightingale and the

shrieks of the denizens of the Zoo, the
B.B.C. proposes to add to its reproduc-
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FUTURE FEATURES.

Sunday, April 5th,
London and -6XX, 3 p.m.
Manchester, 3 p.m. .

London and 5XX, 9 p.m. ...

Cardiff, 9 p.m.

Moenday, April 6th.
London, 7.35 p.m. ...
Birmingham, 7.35 p.m.

Cardiff, 7.35 p.m. ...
Glasgow, 7.35 p.m.

Tuesday, April 7th.
Londen, 7.30 p.m.

Organ Recital.

Symphony Concert.

French Programme.

The British National Opera Company in
¢ Cavalleria Rusticana.” S8.B. to other
Statious,

Women in Music.

Special Beethoven Progeamme relayed from
the Town Hall. &.B. to 5XX.

Bristol Night.

Symphony Concert
Andrew’s Hall.

relayed from St.

“ Westward Ho!” S.B. to other

Stations.

5XX, 7.30 p.m.

Wednesday, April 8th.
London, 7.30 p.m. ...
Bournemouth, 8 p.m.
Newcastle, 7.30 p.m.
Aberdeen, 7.30 p.m.
Glasgow, 7.30 p.m.

Thursday, April 9th.
Bournemouth, 7.30 p.m.
Aberdeen, 7.356 p.m.

Friday, April 10th.
All Stations, 7 p.m.

Cardiff, 5 p.m.

Saturday, April 11th.
TLondon, 7.30 p.m.
Bournemouth, 7.30 p.m. ...
Glasgow, 7.46 p.m.

tion of natural and wunatural noises the
voar of Niagara and, if possible, at an
eatlier date, the noises at the Derby.
With the receiving apparatus installed
in one of the enclosures it would be
possible fo pick up the laying of the odds
and the shouts of the crowd. Another
microphone might be installed at Tatten-

~ham Corner, und that one placed near to

ihe winning post would enable listeners
to get a very good idea of the excite-
ments and vicissitudes of the classic race.

cooo0

Surprises from Manchester.

Owing to the collapse of some of the
trunk lines to Manchester during the
recent gale, when an 8.B. programme was
being relayed, the Station Director had
hastily to provide an impromptu concert
from some of the provincial stations.
Manchester listeners apparently enjoyed
the uncertainty of not knowing what the
next item wouid be. Accordingly, another
surprise programme is being arranged by
the station, Tt will be given on April
3rd, but the details of it will not be
published.

0000

London’s Advantage.

The task of compiling programmes that
will satisfy the majority of listeners is no
easy oune, and in this respect it cannot he

Chamber Music Evening.
Winter Gardens Night.
Scenes from Opera.

““ St. Matthew’s Passion.”
Nautical Progranmme.

““ The
Manchester.
¢ Good Friday 7 (John Masefield).

J. H. Squire’s Celeste Octet.

8.B. to Dundee.

Haydu—Mozart—Mendelssohn.
Scottish Night.

(Handel).  8.B.  from

Messiah *’

Band of the Coldstream Guards.
Sullivan—Elgar
“East to West.”

............................................. R L LT TP YT PP

German.
Relayed to 5XX.

denied that London has the “pull” in
heing able to conmand the services of a
larger number of higher-class artists than
is the case in the provinces. The excel-
lent system of sending prominent artists
on tour to the different stations in the
country has been greatly appreciatedéhy
provincial listeners, and the hope has been
expressed that the system will be ex
tended.
0000

Cramping at Neweastle.

The view is held by many persons that
the Newcastle station of the B.B.C. is
the worst off as regards size and available
space of all the stations, including relay.
The present studio and offices in Eldon

Square are rather cramped for space, and

when a large choir or orchestra get intu
the concert room there is little space for
anything else. Meanwhile, more commiodi-
ous premises in the centre of the city
have been promised.

oocCo

Plea for More S.B.

“ (ive us more stuff S.B. from London »
is the cry of a large number of listeners
in the North East, many of whom have
been complaining in the local Press of the
class of programme broadcast from 5NO.
Some little time ago there was a similar
outery, but this died down only to hreak
out afresh.
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Constructing the Receiver.

PART I11.

There can be no doubt lhat a receiver which is
really sensilive and selective, and cannot cause
interference by radiation, is a desirable thing.
Such a set is the Neulrodyne ** Four,” in which
the high-frequency stages are neulralised fo prevent
them oscillating. Only those who have used a
Neulrodyne sef can appreciate the ease with which
the weakest signals can be selected and amplified.
Tuning is remarkably easy, and because of the
special fealures of the sef the high degree of ampli-
fication is obtained without the least [race of
distortion.

By W. JAMES.

N the last number we described the construction of
the three high-frequency transformers. They have
secondary windings of 55 turns of No. 20 D.S.C.,

and primary windings of 15 turns of No. 20 D.S.C.
These coils are wound in the same direction. A tap is
taken from the 1gth turn from the bottom end of the
second and third secondary windings, and when wiring the
receivers are connected to the neutralising condensers.
The third transformer has its secondary wound on an
ebonite tube because this carries a reaction coil. The
position of the reaction coil was shown in Fig. 7 {(page
212), and consists merely of a short length of ebonite
tube carried by a length of $#:in. brass rod, which is a
fairly tight fit in the holes provided.

Having wound these coils we can put them aside and

prepare the front panel. This panel is of ebonite, and

measures 26 x 8 x fin., and may be purchased already
trued up and with its surface matted, or a piece can
be obtained and finished off by the reader. Then the
panel should be drilled  to take the screws for fixing the
components. ‘The reader who is using components of
the same make as the writer can take all his dimensions
from the scale drawing of Fig. 1. As may be seen from
the illustrations, the three Dubillier o0.0005 mfd. tuning
condensers are mounted on this panel, with three Bumn-
dept filament resistances, a Lissen neutralising conden-
ser, and the two telephone terminals ; the. spindle of the
reaction coil passes through the panel and carries a knob
and pointer.  Holes are provided for the screws for
fixing the base and the brackets, and the telephone con-
denser is screwed to the back of the panel just above
the telephone terminals. The work of mounting the com-

2% 3% 3% i 3%
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I
26’

Fig. 1.—Details of the ebonite front panel.

The holes should be drilled as follows: A, fiin. dia.; B, Zin. dia.; O, fin. dia. and

countersink; D, fHin. dia.; E, }in. dia.; F, &in. dia. and countersink.
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Fig. 2.—Layout of components on the base.

‘ponents is easily done, the only things requiring special
attention being the filament rheostats. The first rheostat
(from the left-hand side of the front of the panel) has
a resistance of 15 ohms ; the second and third a resistance
of 7 ohms. Two +L.T. terminals are provided in order
that different types of valves may be used ; if necessary,

it %

VR ity

so that when finally fixed they lie at this angle with the
base. The transformers are put at this angle to prevent
magnetic coupling between them ; if they are not correctly
mounted, most likely trouble will be experienced when
operating the set. The position of the brass feet of
the transformers on the base is indicated in Fig. 2. - When
X the transformers are fitted, the primary

f windings will be at the bottom end of
o & Ia A A éA_ A}A_ t ] A A | thesecondary coils, and the tappings of
I v ¥ o ‘ e V2l 7 the - second ‘and third transformers 15
5 ~—%§r Bl IR Byl turns from the bottom end of the
! 51, L s/ i 3 P¥% .1l secondaries. ,
% /2 - O/ 7 Ye [ 2— . . <
3 ” i o - 37 The neutralising condenser (NC)),
v 74 4 4 \hich is fixed to the base, may be con-

fig. 3.—Details of the connection strips. A, & in. dia.; B, & in, dia. and countersink.

for instance, valves of the 6o mA class may be employed
in the H.F. stages, with Mullard D.F.A.I. valves in
‘the detector and note magnifier stages; or, if desired,
valves of the z-volt type may be emploved in the H.F.
stages and others in the detector and note magnifier.
Having finished the panel, the next step is the arrange-
ment of the components on the baseboard. This work
has to be carefully carried out if good results are to be
obtained. The arrangement of the parts is given in Fig.
2. A board of hard wood should be employed, and be
trued up to 26xgx din, On this board are fixed the
two brass brackets which serve partly to hold the panel
and base at right angles, the three H.F. transformers,
three 2 mfd. fixed condensers, a neutralising condenser,
the grid condenser and leak, fixed condensers of o.2 mfd.
and o.0003 mfd., the grid batteries, 50,000 ohm Zenite
rod, the four valve holders, and two terminal strips.
Particulars of the terminal strips are given in Fig. 3.
The two grid batteries can be held with clips cut from
brass strips, or other means if desired, and the anode
resistance rod is also fixed with a pair of clips. Great
attention should be given to the fixing of the H.F. trans-
formers. Tt is advisable to cut a template of cardboard
having an angle of 55° (see Figs. 6 and -7, page 212),
and to carefully adjust the position of these transformers
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structed according to the particulars

Fig. 4.-—The neutralising condenser marked NG in figs. 2 and 5.
The base is of ebonite, and the brackets, discs and screwed rod
of brass.
given in Fig. 4, although one may be bought and fixed
to the base or the panel if desired. A photograph of

this neutralising condenser appears on page 21I.
Wiring is a fairly simple matter, as the parts are well
spaced and arranged for easy wiring. From the wiring
diagram of Fig. 5 it will be evident that it is convenient
to separate the panel and base, and to put on a number
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The Neutrodyne * Four,”’—

of the wires. Then the panel and base can be screwed
together again, and the remainder of the wiring done. Bare
No. 16 tinned copper wire, strefched and cut into suitable
lengths, was used.
to the usual practice, the grid leak and grid return wire
from the secondary of the third H.F. transformer are
connected to the negative side of the filament battery,
as this connection was found best. Great care should be

Worrlal

It should be noticed that, contrary .

“Thus, if Mullard D.F.A.I. valves are to be used
throughout, both the filament positive terminals should
be connected to the positive side of a six-volt accumu-
lator, and the common negative terminal to the negative
side, and an anode voltage of 6o may be used for the
H.F. valves, 45 for the detector, and go for the note
magnifier. Other suitable valves are the D.E.5 and
B.T.H. B.4, although vdlves of different types may be -
tried.  However, the H.F. transformers are designed

[}
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Fig. 5.—Wiring diagram. The letters T and B represent the top and bottom ends of the colls of the H.F. transformers. It is usually
desirable to earth the filament heating battery as indicated by the dotted line connection, and this connection should be tried.

taken to space the wires comnecting the H.F. trans-
formers. These transformers are not shown on the wiring
diagram, but the connections are indicated. The bottom
end of the secondaries goes to the filament circuit and
the top end to the grids, while the bottom end of the
inside or primary windings is connected to the plates
of the valve or the aerial, and the top ends to the positive
H.T. terminal or to earth according to the H.F.
transformer. )

Having wired the set, connect it up, choosing anode
and filament voltages according to the valves used.

for valves having an impedance of about 4,000 ohms
(amplification factor 6), and for best results should be
modified if valves having widely different constants are
used. Valves of the D.E.5B. type may be used in.
the H.F. stage if desired, or one can employ -valves
of the 6o mA type in the H.F. stages with quite good
results. The writer has found the new D.E.3B. and
Mullard D.o6 H.F. valves excellent for this purpose.
With the set connected up, turn the reaction coil at
right-angles to the winding of the third H.F. transformer
and tune in a signal. To do this, set the second and
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third condenser dials at, say, 30° and rotate siowly the
first condenser. Repeat this until a signal is heard. Then
carefully adjust the third condenser, then the second,
and finally the first, until best results are obtained. The
reader will probably find operating a neutrodyne set
rather peculiar at first, as the customary whistles and
howls heard when adjusting an ordinary set are not
heard with a neutrodyne set. It is'possible to tell when
one is'funed in to a station that is not actually transmitting
by a slight hissing sound. Now that a station is heard,
remove the first valve from its’ socket, and carefully
readjust the condensers. Most likely the station is still
heard; put a piece of thin paper over one of the
filament legs of the valve, and replace it in the holder.
This ve will of course not light, but yet the grid,
plate, and one side of the filament are connected to the
circuit.  Probably the station is still heard, although at
different strength from when the valve was out of the
holder. Now the first neutralising condenser should be
adjusted until the station is not heard, or is very weak.
This adjustment should be made by setting the
seutralising condenser—the other tuning controls should
stof be touched. If the signal cannot be reduced to
zero, or at least rendered very faint, the grid and plate
wiring of the first valve should be moved a little, and
then fresh adjustments made until the required condition

APRIL 1st, 1925.

and notice if the signals increase in strength. This test
shows that the capacity of the grid and plate circuits with
the valve in position has been neutralised. - The second
valve is now taken from its socket, and with the first,
third and fourth heated to normal brilliancy, tuning
adjustments are made to bring the signal to its maximum
intensity. ‘Then a piece of paper is put over one of the
filament pins, the valve inserted, and ' the second
neutralising condenser adjustéd until nothing, or only a
weak signal, is heard.

Having adjusted the set—and this process of setting
the neutralising condensers will take a’little time and
patience—ve have a receiver which will not oscillate and
set up oscillations in the aerial circuit. The set may
then be used with perfect confidence by anyone. It is
simply necessary to tune carefully to be able to hear
most of the B.B.C. and Continental stations at good -
strength. Many of them will be: heard on a loud-
speaker, and the reader will certainly be surprised at
the extreme sensitivity and selectivity of the receiver.
Because of its selectivity tuning is sharp but not critical,
and once a station has been heard and the dial readings
noted, one can always return to that station with ease.
After practice it will be found that the strength may be
improved by adjusting the reaction coil, but the reaction
coil is included for the benefit of those who like to feel
that they are getting the utmost out of a set, rather than

is obtained. Finally,

Amateur with U.8. Fleet,

Mr, ¥. H. Schnell, traffic manager of
the American Radio Relay League, whose
projected trip in co-operation with the
U.S. Pacific Fleet was referred to-in a
recent issue, sends the following interest-
ing particulars of the work to be carried
out.

The U.S. Fleet will leave San Fran-
cisco about April 12th and retwrn about
October 1st, 1925. Mry. F. H. Schnell has
been called into . active service for the
period of the cruise to operate the trans-
mitters and work with amatewrs. Visits
will be made to Hawaii, Anstralia, and
probably New Zealand.

The U.8. Naval Research Laboratory
is supplymg one transmitter to operate
on 27.2 or 54.4 metres, using one kilo-
watt in the antemna. In addition, Mr.
Schuell is taking his own transmitter and
receiver to work on 20, 40, and 80 metres,
staying as close to those waves as possible.

oo O [¢]

Operatmg at all Hours..

As far as is known, there will be no
restriction as to operating hours. “I
intend teo pound that old key as long as
my eyes stay open,” writes Mr. Schnell.
“In the daylight hours I intend to listen
on the 20 and 40 metre band with two
receivers and split headphones. At night
I intend to cover everything from 75 to
126 metres. The reason for going up to
125 metres is to take care of the foreign
amateurs.

“ The call of this special A.R.R.L. U.8.
Navy station will be NRRI. 54.4 metres
will be used for transmission after dark
and in davlight whenever possible, shift-
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remove the valve from its holder

TRANSMITTING
NOTES.

ing to 27.2 in daylight when necessary.
Also, 20 and 40 metres will be used in
dayhght. It is my hope to work far into
the United States from Hawait on 20
metres in full daylight, so amateurs should
watch for NRRL on Saturdays and Sun-
days on 20 or 27.2 metres.
cooo

Constant Wave-lengths.

“ Once you spot the 54.4 metre signals
you will find them at the same setting
on your tuner ever after, if everything
else remains the same. Also, the wave-
lengths of 27.2 metres will remain con-
stant, because the big seb is crystal con-
trolled and the note 1s of the finest kmd
of pure DC.

“ I do not know on what ship the set
will be installed; therefore send reports
of all reception or two-way work with
NRRL to Director, U.S. Naval Research
Laboratory, Bellevue, D.C. Bé sure and

give complete information as to date, time,.

and wavelength. No matter how many
times you hear or work NRRL, always
send a report to the laboratory. This is
very important.”
ocoo
Dismantled.

Mr. D. B. Knock {G6X@) informs us

that his station is dismantled and is not

because it is an essential part of the equipment of the set.

likkely to be in operation during the present

year. Any communications should be

addressed to 34, Claremont Road, Birk-

dale, Lancs. :
o000

Reports, Please,

Mr. F. J. Jackson (5FdJ}, who.is carry-
ing out transmitting experiments, would
be glad to receive reports of reception.
His address is Sunnyside Mansions Hotel,
Southport, Lancs.

cooco
An Anglo-American Dinner.

An auspicious event takes place on
Friday, April 24th, when a dinner and
conference will be held in honowr of the
American amatewrs who will be visiting

"Europe for the Paris conference. “All

British amateurs who desire to attend
should send in notification as soon as pos-
sible to Mr. Gerald Marcuge, hon. secre-
tary T. and R. Section, Radio Society
of Creat Britain, 53, Victoria Street,
8. W1, Tickets will plubabl‘, be 12s. 6d.
each.

To defray the expenses in entertain-
ing the American visitors on this occasion
a fund has been opened to which many
British amateurs may wish to contribube.
It is particularly desived to extend the
warmest hospitality to our U.S. friends,
and contributions to the fund will there-
fore be very welcome, They should be
sent to the Society ab the above address.

o000
Who is 50K?

If C 50K will communicate with the
segretary of the T. and R. Section, he
will receive QSL cards which are intended
for him.




A Review of the Latest Products of the Manufacturers.

THE EDISWAN VARIOMETER.

The new variometer (type WL. 439)
recently marketed by the Edison Swan
Electric Co., Ltd., consists of a moulded
rotor mounted inside a cylindrical tube
of special laminated insulating material.
The stator windings are fixed to the in-
side of the cylindrical tube where they
are protected from possible damage.
The reduction in the distance between
the moving and stationary coils obtained
with this method of mounting also gives
a greater variation of inductance between
the maximum and minimum settings of
the dial. The variometer is secured to
the panel by two shallow nuts, one on

The new Ediswan variometer.

either side of the pamel. The indicator
dial is recessed in order that it may be
fitted close to the panel when the outer
securing nut is in position,

The windings are brought out to
separate terminals, and can be connected
either in series or parallel according to
the position of the metal bridge pieces.

The wavelength range when the vario-
meter is used as an A.T.1. in coujunction
with a standard P.M.G. aerial is 277
to 634 metres with the windings in series,
and 2056 to 359 in parallel. The price
of this component is 9/-

“SURE-A-LIGHT ” DRY BATTERIES.

The manufacturers of the well-known
“Bure-a-light ” H.T. batteries have now
produced a series of dry cells of large
capacity suitable for the supply of fila-
ment current to dull emitter valves.

The following sizes are available:3 volt
and 6 volt, 2§ ins. diameter and 6 ins.
deep; 3 volt rectangular, 43 x 24 x 94
ins.; 4% volt rectangular, 7 x 2& x 94
ins., Carrying straps are provided with
each size.

These cells are obtainable in whole-
sale quantities from Messrs. J. . Smith,
94-96 Hurst St., Birmingham, who will
advise the name of the nearest retailer
if supplies are unobtainable locally.

Q000

A NEAT SWITCH AR

The Athol Engineering Co., Cornet
St., Hr. Broughton, Manchester, have
recently produced a switch arm, the
design of which shows a marked improve-
ment over the ordinary switch arms
appearing in large quantities in retail
shop windows. A special hollow bush
is employed which completely encloses
the spring washer. The tension of the
spring is adjusted at the works during
assembly, and need not be disturbed
when fitbing the switch to the receiver
panel.

Tt will be observed that the lock nuts on -

the spindle are smaller in diameter than
the threaded portion of the bush, and
will therefore pass through the fixing
hole in the panel. -

The laminated arm and other metal
parts are nickel finished, and the good

A switch arm of improved design.

appeal’ance.should therefore be durable. -

The component sells at the very reason-
able price of 104d. retail.

THE PETO-S3COTT TWO-COIL HOLDER

The two-coil “holder produced by
Messrs. Peto-Scott Co., Ltd., 77 City
Road, London, E.C.1, is a
robust and well finished
component which should be
capable of withstanding con-
tinual use without showing
signs of wear. The mov-
ing coil holder is

mounted on a  bracket
screwed to the side of
the fixed holder, and is

actuated by an adjustable
extension arm.

The component as a
whole may be screwed to
the receiver panel or base
by means of two metal
angle brackets at the base
of the fixed coil holder.
Both coil holders are cut
from pure ebonite sheet,
which gives better insulat-
ing properties and greater

A well-made two—coil holder.

mechanical strength than many of the
materials used for mouldings.

0000

THE “RADIOTESTER ”

In the description of the above-men-
tioned accessory on page 236 of the last
issue it should be noted that the range
of resistances should be from 1,000 to
20,000 ohms., In the same paragraph
“milliameter '’ should be substituted for
“ millimeter.”’
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CRYSTAL OR VALVE SETS FOR BROADCAST RECEPTION.
_-8ir,—The writer of the “Editorial” in your issue of
March 11th appears to have fallen into the common error of
thinking that the majority of the population are able to afford
sets which are capable of long-distance reception. To compare
our conditions with America is smrely impossible. It is well
known that in America the general wealth of the population is
such that they can, especially by the almost universal easy-
payment system adepted, afford to have multi-valve sets. Kven
supposing, however, that the situation were such that half
the population of the British Isles were able to afford sets
costing £20, £30, or £40, it would still seem that our policy
of serving the poorer population first is a good one, since per-
sons who can afford such expensive apparatus bave at their
disposal many other distractions, whereas. the humble crystal
set brings to many enjoyment never dreamed of before in their
circumscribed lives.

Further—and this is a point which needs the greatest empha-
sis—tihere is no reason at all why the democratic policy that
the Broadecasting Company have adopted should not enable the
more fortunate among us to realise the potentialities of long-
‘distance reception to their hieart’s content. As a techmical paper,

you will doubtless agree that it is quite possible to build sets—

in fact, such sets are built in America—which are able to cub
out the local station and listen to more distant ones, without
oscillating and without, skilful adjustment. I have seen such
sets, and so I speak with some authority. Does it not, there-
fore, resolve itself into a question of improved design of re-
ceiving apparatus to enable those who can afford such apparatus
to enjoy the potentialities of wireless to the full, while the
crystal user is still allowed to listen to his local station un-
interrupted and content?

Lastly, I would ask whether, in fact, - listening to distant
stations 45 a matter of supreme enjoyment. Atmospherics,
fading and Morse tend to mar the enjoyment of the programme,
and persons who listen to distant stations are, I think, more
interested in the art of receiving the programme than in the
programme itself. Broadcasting for its permanency must rely
upon its artistic appeal, not its technical, although, of course,
there must always be a mumber of persons interested enough
to pursue the technical side of so fascinating an art. )

The primary consideration for a bhroadcast receiver is capa-
bility, not of receiving a noise over a long distance as you
argue, but of giving pure reproduction at a short distance, ‘The
future of the art lies in powerful signals and robust receivers.

. P. P. ECKERSLEY,
Asst. Controller and Chief Engineer of the
British Broadcasting Company.

SHORT WAVES.

Sir,—T read a letter from My. I. Manning in the issue of
The Wireless World for March 11 asking for co-operation in
short-wave experiments on 20-60 metres. I would be glad to
co-operate, as I am now transmitting nightly on 55 metres, for
which I am licensed. I have had very few reports on this
wave, althongh I have worked F8SM on it. Mr. Manning
states that his receiver oscillates with two turns in the
secondary, prompting him to believe he is receiving in the
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vicinity of 6-10 metres. In case other readers may take this
as being an absolute fact, may I remind him that it is somewhat
optimistic. With the most elaborate precantions it is extremely
difficult to get below that almost universal ‘limit ">—20 metres.
Internal valve capacities seem to hold one up here, and this
is the experience of several well-known London amateurs. I
think Mr. Manning will find on actual measurement that the
two turns in conjunction with a 0.0001 uF condenser will tune
from approximately 19 to 21 metres. I should be glad if Mr.
Manning would communicate with me through the medium of
your journal, N. G. BAGULEY (G2NB).
Streatham, S.W.16.
March 11th, 1925.

Sir,—~I have pleasure in informing you that as a result o
some low-power transmission tests made from my station
(G6DN) in January, I have now received confirmation that
these trausmissions were received at good strength by amateurs
in Kentucky and North Carolina, U.S.A.

My set is a loose-coupled reversed feedback, using 600 volts
rectified A.C. at 30 mA. on the plate of the valve.

I shall be glad to receive reports' on my transmissions from
amateurs in any countries. Wavelength used, 100-115 metres.

Sheflield. L. A, K. HALCOMB, Carr. (GEDN).

February 25th, 1925.

RECEPTION FROM CHINA.

Sir,—I beg to inform you that on February 10th I picked up
signals from HVA. This station was calling F8BF, and was
received here on two valves (O-v-1). The signals were weak,
system pure c.w., and wavelength about 87 metres.

F8BF informis me that the station is operated by M. Nur-
ville, and the address is Poste T.S.F., Hanoi, Tonkin, China.

F8BF also tells me that on February 17th two-way communi-
cation was established between his. station and that of HVA.

T should be glad to hear from other readers who have received
this station. J. B. DAVIDSON

‘Worksop, Notts.

March 11th, 1925,

AMERICAN COMPETITION.

Sir,—Anyone looking at one of the American wireless publica-
tions which find their way over here will probably come to
the conclusion that Amervica is a good way ahead of Europe
in radio development. I observe, for instance, that sets ave
sold which run dirvectly off the public supply mains, dispensing
with all H.T. and accwnulator troubles. Numerous firms sell
arrangements which plug on to the mains and supply the set
with H.T, and L.T. current.

There is & patent for a valve with a separate external heater
for the filament which can be run off the main. :

Batteries of all sorts are the curse of wireless, and one
wonders when any British maker will market something to take
their place, If he does mot it stands to reason it will be
imported, and about ten years later British firms will discover
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the market and start shrieking for protection. There is a

difference, I think, between sound conservative business and

stick-in-the-mud business. The market for babtery chargers

appears to be entirely supplied by America, and it cannot be

said that these instruments arve sold at a price with which we

cannot compete, JOHN KENNEDY.
Westminster, S.W.1.

REPORTS, PLEASE,

Sir,—I should be pleased if you could find room in The Wire-
less World for a note stating that I shall be pleased to receive
reports from any amateur, British or foreign, who may hear
me working either C.W. or ’phone. Warvelengths 150 to 200
and 440 metres. FREDK. F. WARNER.

Stockport. (2RA).

GOOD WORK WITH A SUPER-HETERODYNE.

Sir,—In reference to the paragraph on “ Good Work with a
Super Het.” in your issue of the 21st January, I give below
a comparison with my own log of the night in question by way
of observation. I think it will bear very favourable comparison;
whether I established a record for 2 valves (on Anerican
broadcasting) could perhaps be ascertained. The night was,
as stated, exceptional. :

Log for December 27th-28th, 1924 :—

G.AM.T. Station Logged Location.
0035 WBZ Springfield, Mass,
0055 WJAR Providence, R.I,
0045 WGY Schenectady, N.Y.
0109 WJAR

0135 WOR Newark, N.J.
0138 PWX Havana, Cuba.
0220 KDKA (68 metres) Pittsburg, Pa.
0227 WSAI Cincinnati, Ohio.
0232 KDKA (326 metres) Pittsburg, Pa.
0235 WBZ -

0240 WGY-

0254 WFL Philadelphia, Pa.
0257 PWX

0310 WIP (or WOO) Philadelphia, Pa.

(Name verified but call jammed.)

At 0300 telephony stations were working on approximately
440, 460, and 510 metres.

Summarised, the above list means I logged KDKA, WSAI,
KDKA, WBZ, WJAR, WGY, WFI, WOR, PWX, WIP ()
{or WOO), and two others on 440 and 460 metres.

Total :—10 American transmissions and two unidentified.

Possibly the Montreal Station was heard, but he was too
weak to read.

A 3-valve ‘“ double dual’® set of my own design and make

was used, but only two valves {crystal) were utilised to log all-

stations.

Looking at the log, it will be observed that from 0109
G.M.T. until 0310 G.M.T. covers all the stations logged, i.e.,
two hours, one minute, actual time taken to log all 10 stations
and 2 unidentified.

Several of the above (KDKA, WBZ, and WGY) were af times
good on loud-speaker with 3 valves.

On January 8th, 1925, I logged WAHYV (Brooklyn, Long Is.),
and on February 1st, 1925, T logged WBB (Atlantic City).

With reference to Mr. H. A. Devine’s (of Wooler) log, I
would suggest his WHAR should read WJAR.

Inverness. JAS. MacINTOSH.

LONDON TO NEW ZEALAND,

Sir,—The shortest line from Loudon to New Zealand is not
as some of your readers state, Actually it is along a great
circle running :—North, up to the west coast of Scotland; East

of Iceland; across N.E. of Greenland; North of Baffin Bay ;-

along 80ON. parallel; West of Patrick Island; across Alaska;

Fast of Behring Sea and Aleutean Is,; over the Patific, cross-

ing Equator about 195° West longitude, and over Biti Isiands;

to New Zealand. F. SMITH.
Buenos Aires.

HETERODYNE INTERFERENCE WITH BROADCAST
RECEPTION.

Sir,—The rapid increase in the number of broadeasting
stations tiroughout Europe has brought about a peculiar form
of interference which is particularly froublesome to the long-
distance listeners, namely, heterodyne interference.

While broadcasting is undoubtedly intended for local
listeners, the interests of the long-distance listener should not
be completely forgotten, especially as no form of receiver, how-
ever selective, can deal with that class of interference.

Heterodyning of the carrier waves occurs here between (@)
Madrid and Hamburg. (3) B.B.C. relay and unknown German
near 330 m. (¢) Liverpool and unknown. (d) Aberdeen and (fer-
man station, (e) Frankfurt and Birmingham (on new wavelength
on January Ist). Other “heterodyne pairs™ are probably ex-
perienced in other places; these would have to be determined
from reports. Could it not be suggested that the latest of the
offending stations to open should slightly alter its wavelength
(1 or 2 metres would be sufficient). Lhis would allow a selective
receiver to be used when it is desired to receive either of the
stations which now interfere,

At the same time, every effort should be made to keep -vave-
lengths constant, as even a slight drift up or down may pro-
duce interference with a neighbouring wavelength; for instance,
Zurich, whose wavelength so far has been 515 metres, now trans-
niits on about 500 (and still announces 515), which, of course,

~ brings it dangerously near Aberdeen.

This, of course, has very little importance for the average
listener, but for somebody who has taken great trouble in order
to build a selective receiver, it is very disappointing to find
that, instead of two neighbouring and separable transmissions,
one gets an awful howl and mixed, distorted music,

Watermael, E. JANMOULE, B.Sec.

Belgiun.

. WIRELESS IN SCHOOLS.

Sir,—Your atention has already, probably, been drawn to a
statement which appeared in the daily Press recently, to the
effect that educational broadcast lectures to scholars during
school hours are regarded by the L.C.C. in an unfavourable
light.

gSo much so, in fact, that that body does not intend further
to allow the time of scholars to be taken up, by what it con-
siders a more or less useless performance.

It is not quite clear as to whether the matter transmitted,
or the reception of the matter is to blame for this decision, but
it is clear that the Educational Authority is not satisfied.

If this failure on the part of the B.B.C. to satisfy yet another
important section of the public is to be allowed to rest here,
I think, for one, that a protest should be made before such an
means of bringing scholars into contact with some of the best
minds in the country should be shelved.

Croydon. E. 8. TARDREW.

DAYLIGHT SIGNALS FROM U.S.

Sir,—With reference to the daylight transcontinental trans-
missions on a wavelength of 21 metres which are now being
carried out by Mr. J. H. Reinartz, and were referred to on page
584 of your Jan. 28th issue, I have been informed by Mr. S.
Kruse, of the A.R.R.L., that signals have been reported now
to be fairly strong in France, and Mr. Reinartz would like to
know if any English amateur has received them. The trans-
missions are now taking place at 16.00 G.M.T.

I shall be greatly obliged if any readers of 77he Wireless
World who hear these signals will report them at once to me
by card, giving time and date of reception, and stating whether
there was any QSS,

Incidentally, whilst writing, Mr. Kruse mentioned that the
5-metre transmission experiments organised by the A.R.R.L.
on December 27th and January 4th last were a complete
failure, owing chiefly to the low power used. The A.R.R.L.
hopes to repeat the experiments again in the near future.

“ Rossmoyne,”’ ERXNEST A. DEDMAN.

65, Kingston Road,
New Malden, Surrey.




Horth Middlesex Wireless Club.

The annual general meeting of the
above club was held at the Club’s head-
guarters, Shaftesbury Hall, Bowes Park,
N., on March 4th, That the past twelve
months have been a very successful period
in the Club’s eleven years’ history was the
conclusion one came to after listening to
the reports presented by the officers of
the club.

Mr. A. G. Arthur, the retiring Presi-
dent, voiced in a few well-chosen phrases
the thanks of the members to the officers
and committee on whom the success of
the club very largely depends, and Mr.
“W. Gartland briefly replied.

“In spite of his pointed remarks that
the office of President should be one open
to any and every member of the club,
Mr. A, G, Arthur was re-elected with
acclamation, as also was My F. T.
Chapple, the Vice-President. The other
elections resulted as follows :—

Hon. Secretary : Mr, H. A. Green.

Hon. Treasurer : Mr. W, A. Saville.

Installation Officer : Mr. W. Gartland.

Librarian : Mr. J. Todd.

Committee : Messrs. Bray,
Forbes, March and Turner.

On March 18th the evening was devoted
to the solution of members’ difficulties,
and took the form of an informal “ques-
tion and answer” meeting. The wide
range of the interests and experiments of
the members was evident {from the nature
of the questions asked and the suggestions
offered.

Hon. Secretary: H. A. Green, 100, Pel-
latt Grove, Wood Green, N.22,

Radio Society of Highgate.
A lecture dealing with the wvarious

types of wavemeter was pgiven before the
Society on Thursday, March 12th, by

Crowch,

Mr. H. Andrewes, B.Sc., who also gave -

a detailed description of his own hetero-
dyne wavemeter. Mr. Andrewes mentioned

clud news of general inferest.
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FORTHCOMING EVENTS.

WEDNESDAY, APRIL f1si.

Institulion of Eleetrical Engineers, Wircless
Section.—At 6 pan. (light refreshments
at 5.30 p.m.). At the Institution,
Savoy Place, W.C.2. Leecture: *“The

Leeficld Coupled Ave.”” By BMoajor 4. G,
Lee, M.C., B.Sec,, and 4. J. @ill, B.Sc.

Manchester Radio Scientific Socicty.—Lec-
ture: *“The Modified Greibe Circuit.”
By Mr. &, G. Boullen.

Golders Green and Hendon Radio Socicty.—
At p.am. At the Club House, Willi-
field Way, Golders Green, N.WV.11,

. Question Box Night.

<
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(X THURSDAY, APRIL 2nd.

& Derby Wireless Club.—Lecture; ¢ Unit
& Egperimental Set.” By Mr. E. F.
& Clark. -

& FRIDAY, APRIL 3rd.

> Sheffield and District Wireless Society.—
& At 0 p.m. At the Department of

("J Avpplied Science, 8t. George’s. Sgquare,

@ Ezxhibitien ~and Sale of Members’ X
& Apparatus.

MONDAY, APRIL &th.
¥ Dorking and District Radio Soclety—de

D
oo

Q 65, South Street. Lecture: * The Latest ¢}
:2 Development in Radio.”

2)‘2 TUESDAY, APRIL 7th.

) Lyons _ Wirelcss Club.—Lecture: “The

Design  of Broadeasé Receivers.” By

Mr, F. H. Haynes.

WEDNESDAY, APRIL 8&th.
Streatham Radio Socicty. — Lecture:
“Valves.”! By Mr. Robinson.

©
Q
%;
MONDAY, APRIL 20th.
Eastern Metropolitan Group Radio Lecture
Asgociation—At 7.30 pm.  4: St
O Bridg's  Institute, E.('.4.
§ * Short Wave Receivers.”
g
)

FRIDAY, APRIL 2ith.

Dinner and Conference in honour of
American amateurs visiting this coun-
try.  Awpplications to attend o be
addyessed to Hon. Secretag,, 7. and R.

reat Britain,

Lecture:

y Section, Radio Society of
o 53, Victorin Strect, S.JV.1,

R

[
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that if used below 80 metres, the Hartley
Oscillator was liable to prove ineflicient
unless the capacity effects were elimin-
ated, In his own opinion, the reversed

‘fhe company assembled at the Stoke-on-Trent Wireless Society’s Annual Dinner which
was held recently and proved a great success.
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feed back heterodyne with fixed re-
action. gave the greatest stability,
particularly where a range of wave-
lengths was to he covered.

On Thursday, March 19th, the Chair-
man, Mr, Andrewes, announced that as a
change from the wusual technical pro-
granmme a surprise eveuing would be held.
The surprise consisted of a series of lec-
turettes by the members present, The
subjects were drawn for, and members in
their turn were called upon to speak upon
the subjects, These were more humorous
than techmnical, with the result that the
meeting concluded amid much laughter.

Hon. Secretary: ¥, J. W. Squire, 31,
Harvey Road, Hornsey, N.8.

Iiford Radio Society.

On March 3rd, the display and judging
of sets entered for the Society’s Construc-
tional Competition, provided one of the
most successful meetings of the season.
The abilities of the members were shown
to advantage in the excellent array of sets,
The -awards in the valve sets class were
as follow: 1st, Mr. J. ¥. Payne. 2nd,
Mr. Ison. 3rd, Mr. J. Farley, and 4th,
Mr., W. H. Demis. In the dual receivers
class, the prizewinners were: 1st, Mr,
&, ¥. Gregory. 2nd, Mr. E. . Dennis.

‘“Short Wave Reéception” formed the
title of an able lecture delivered by M.
T, 8t. J. L. Clark (6VX) on March 17th.
Mr. Clark recommended the use of a
single wire aerial. He emphasised the
desirability of using the best components
in the construction of a short wave set,
mentioning at the same time that sim-
plicity should be aimed at in order to
eliminate unwanted capacity. The lec-
ture concluded with full particulars for
the building of a short wave ‘“‘Reinhartz ™’
receiver. :

Streatham Radio Society.
A lucid description of the action of the

- thermionic valve was given by Mr. W.

Robertson in his lecture on March 11th.
A feature of the lecture was his discussion
of the numerous experimental valves
specially constricted during the war for
official experiments. Of considerable in-
terest, also, were the details regarding
vacuum pumps and methods employed in
exhausting thermionic valves.

Dorking and District Radio Society.

At the Society’s last meeting, Mr, L. F.
Cooke continued his valuable series of
elementary lectures. Further explanations
were given as to the functions of differ-
ent varieties of valves, and instructive
illustrations were provided showing the
various methods of coupling. The dis-
cussion centred on the respective merits
of various kinds of aerial.
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Correct Design of Grid Leaks.

N view of the fact that the use of wire-
wound anode resistances is constantly
advocated in the anode circuits of

resistance-coupled low frequency valves
instead of those of the grid leak type, a
reader asks if any advantage would be
gained by constructing grid leaks in this
manner also.

The reason for the noisy background
which 1is experienced with resistance-
coupled low frequency .amplifiers when
graphite resistances are used in the anode
circuits of the valves is that these vesist-
ances are called upon fo carry a compara-
tively large curvent. Owing to heating,
and the peculiar construction of the unit,
minute changes occur in their vesistance,
which is reflected in correspondingly small
fluctuations in the steady anode current.
Any variation in the anode current is of
course at once reproduced in the tele-
phones or loud-spealker. The grid leak is
not called upon to carry a steady flow of
current, and consequently does not give
rise to these noises. Apart from this it
must be remembered that it would be
exceedingly difficult to construct wire-
wound resistances of such a large ohmic
value as .5 megohms having a small self-
capacity. In addition, a reliable article
of this description would be exceedingly
bulky, and no advantage would be gained
by using such a component in place of
the ordinary grid leak.

cooo0

fauges of Low-frequency *‘Buzzing,”

READER recently wrote to this

department for advice concerning

a three-valve set which he had
constructed. The set consisted of a
detector valve followed by two note
‘magnifiers, and he stated that the only
result he had obtained was a very lcud
buzzing noise in the loud-speaker.

The cause of this noise, of course, was
that the amplifying valves were oscillat-
ing at an aundible frequency. Our corre-
spondent stated that all components and
wiring were well spaced, and that the
H.T. battery had been shunted by a
condenser of large capacity, but all
attempts to eliminate this buzzing were
without avail. Upon examination of the
wiring diagram which was submitted to
us, the cause of the trouble was very
evident. OQur correspondent was using
a common H.T, voltage on all valves, and
in order to safeguard. his valves, in the
event of the H.T. wiring inside the set
coming into contact with the L.T. wiring,

he had included a non-inductive
resistance of high ohmic value in the
common H.T.4 lead. The result of this,
of course, is that varying potentials are
set up across this resistance, in accord-
ance with the variations of the current
flowing through it. Now since this
resistance is common to the anodes of all
valves, a varying potential is communi-
cated to all valves and low {freguoncy
oscillation is brought about. The effect
of this resistance is precisely the saine as
that caused by a high resistance H.T.
battery, and a similar remedy can be ap-
plied, namely, shunting it with a large
capacity condenser. Our correspondent
was enabled to eliminate the howling by
this method, but was then troubled by
extraneous noises, the caunse of which was
at first puzzling, until he informed us
that this resistance was constructed of

-graphite instead of being wire wound.

The result was precisely similar to that
which is met with in resistance coupled
amplifiers where anode resistances of the
grid leak type are used. .

- When using a common H.T.4- tapping
for all valves, it is extremely unwise to
use a high resistance in this common lead.
It is far better to use a separate H.T.
tapping for each valve with a protective

device in each, or 1f a common lead is -
used, it 15 better to use a low resistance
protective device, such as a small flash
lamp bulb or a small fuse of suitable
melting point.

[s ¢ ReNs]

Dual Receiver with Valve Detector,

ANY readers, while obtaining very
good results from the conven-
tional type of one-valve reflex-

seb, find that the great drawback is the
presence of the crystal detector, owing
to the fact that when searching for dis-
tant stations there always exists a feeling
of doubt as to whether this component is -
correctly adjusted or not.

We give below a diagram in which the
crystal detector is replaced by a valve.
It is usually found that when a valve is
used for detection purposes in place of
the crystal, that the set is more prone to
instability, owing to the removal of the
damping effect of the crystal. In order
to circumvent this, it is recommended
that no magnetic reaction be attempted
in this circuit, or, if used, that only a
slight degree of magnetic coupling be
tried. This can be effected by loosely
coupling together the aerial and anode
coils.
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A two-yalve dual or reflex recelver, with valve detector.

The first valve gives high~

frequency and low-frequency amplification.
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Increasing the “Range*’ of a Receiver.

CORRESPONDENT has raised the
question as to whether adding a
stage of low-frequency amplifica-
tion to a crystal set adds range and
volume t0 an existing receiver, or
merely volume, and he asks for our
opinion in this matter. .
After rectification of a received signal
hias taken place, it appears in the tele-
phones as an audio-frequency cwrent,
and as is well known, we can if we
choose first pass it through one or more
stages of amplification, and so increase
the volume of sound. 1In fact, it is
possible in this manner to bring up a
faint, scarcely audible signal to full loud-
speaker strength, which, however, is a
course not to be recommended, since dis-
tortion may be caused. It might appear
that the addition of low-frequency ampli-
fication cannot add range to a receiver.
Yet very often adding an amplifier of
this type will definitely enable us to hear
distant stations which hitherto we were
quite unable to twne in. The aignals of
the distant stations lLave hitherto heen
present in our tuning circuits -and have
leen rectified, but they were of such
feeble intensity that no appreciable move-
ment was imparted to the diaphragm of
the telephones, or if it did move, the
amplitude of its vibrations was too small
to be heard. - In spite of this the rectified
signals were actually present in the wind-
ings of owr telephones all the time, and
the addition of low-frequency amplifica-
tion has enabled us to. hear them,
and has therefore effectively increascd the
range of our receiver. In this connection
it may be mentioned that the range of a
crystal set is usuwally given as twenty
miles or so from the main broadcasting
station, and it will be frequently found
that signals which were inaudible at
thirty miles can be received on a crystal
set at forty miles if a stage of low-fre-
quency amplification is added.

cooco

Efticacy of H.F. Amplification.

A  READIER has written questioning
fw‘\ whether H.¥. amplification is really
effective on wavelengths of 300
nmetres or so, since he finds that when
using it he is unable to obtain any better
results than when he dispenses with it.
This question is ome which readers
repeatedly raise. It is, of course, quite
nscless to waste filament current on an
H.F, valve if it is not going to give any
better results than a plain regenerative
detector valve, It may be said in the
first place that provided an H.F. ampli-
fier is properly designed and. properly
operated, it will be found that it is very
effective indeed on wavelengths consider-
ably below those used by the B.B.C.
However, it is highly problematical
whether in many cases any advantage is
secured by using a stage of H.F. amplifi-
cation. This is due to two reasons, the
first being- that the amplifier is badly
designed, and the second reason is that

many users of H.F. amplification fail to .

et even passable efficiency from it even
f correctly designed, owing to the fact
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that a set containing H.I'. presents some-
what greater difficulties in tuning
because of there being an additional con-
denser to adjust, It is highly probable
that however carefully an H.F. amplifier
is designed and operated, full efficiency
will not be obtainable unless the,stray
capacities are balanced. The use of the
neutrodyne method of coupling H.F.
valves is not only productive of greater
efficiency in the amplifier itself, but it
also renders it far easier to tune. Any-
one who has handled a receiving set
embodying one stage of neutrodyne
coupled H.F. will no longer be in any
doubt as to the efficacy of ILF. amplifica-
tion. Possibly the novice will find that
he obtains no better, and perhaps not
quite so good, results when using a stage

' AP]?]z 1st, 19_5 5o

be tuned by .0005 uF variable condensers
in the usual manner, a double pole switch
being employed in order to make use of
direct coupling if required.

The neutrodyne transformer may be
constructed by winding 24 turus of No.
24 D.C.C. wire in the form of a basket
coil on a former 14 inches in diameter,
13 pegs being used.  This will be the
primary winding of the transformer. The
secondary winding should be wound on a
similar former with a similar gauge of
wire, and should have 66 turns:  The
tapping for the neutralising condenser
should be taken at approximately the mid-
way point of the secondary winding.
This transformer will amply suffice for
covering the broadcast band of wave-
lengths.

Y
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A selective three-valve receiver, with one stage of balan ced high-frequency amplification.

of I.F. than when not using it. This,
however, cannot be taken as an argument
against H.F. amplification, the apparent
anomaly being the fact that the novice
obtains a far greater percentage of
efficiency from the detector and reaction
set than he does from the set containing
1ILF., owing to there being a less number
of controls to operate.

o000

A Selective Three-Valve Cireuit,

CORRESPONDENT requires .a

three-valve set which is hoth sensi-

tive and selective. It is required
to operate a loud speaker on the local
station, but at the same time must be
sufficiently selective to eliminate this
station and bring in other B.B.C, or Con-
tinental stations at will.

Since selectivity and sensitivity are
both essential, it is desirable that hoth
a stage of high {requency and also a
loosely coupled aerial circuit be employed.
This combination, however, is apt o
give rise to instability, and offers con-
siderable difficulties in tuning. It is
therefore necessary to peutralise the in-
ternal capacity of the H.F. valve, and
also the stray capacity in the wiring of
the circuit. IFortunately this can be done
very efficiently by employing the neutro-
dvne method of coupling between the
H.F. and deteclor valves. A three-way
coil holder may be employed for mount-
ing the aerial, secondary, and reaction
coils, the aerial and secondary coils can
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Once the internal capacity of the valve

* has. been neutralised by means of the

neutralising condenser, this component
will not require further adjustment un-
less the HLF., valve or the mneutrodyne
transformer is changed.

It will be found that this circuit is re-
markably free from instability and very .
sensitive. Co
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- Using an Intervalve Transformer in a

Filter Circuit.

\ CORRESPONDENT wishes ~ to

f" Cknow if 16 is possible to use an
intervalve transformer in the anode

circuit of the final valve of an L.F.
amplifier in order to prevenmt the steady
anode current from flowing through the
loud-speaker windings.
* This can be accomplished by connect-
ing the secondary windings of the trans-
former in the anode circuit of the final
valve, the loud speaker being comnected
to the primary terminals. A low ratio
transformer is preferable for this pur-
pose, when a slight step-down effect will
be obtained which will be beneficial rather
than otherwise, Care should be taken to
employ a transformer whose secondary
winding is wound with a gauge of wire
which will safely carry the current. This
warning is necessary because certain
transformers have relatively thick wire
primaries ‘and thin wire secondaries.

It would be better, of course, to employ
a transformer specially designed for
coupling the last valve and. loud-speaker.
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THE B.B.C. RETORTS.

}[A\ our issue of March 11th we criticised the policy

which has been adopted in this country of building up
a broadeasting organisation primarily for crystal receiver
reception. It is ouly natural, since the B.B.C. has aimed
at bringing broadcasting within
the range of crystal sets in any
part of the country, that Capt.
Eckersley, as representing the tech-
nical side of the B.B.C., should
have replied to our comments ; his
letter was published under ‘¢ Corre-
spondence ”’ in our issue of last
week. .

Eprrorian Views
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CONTENTS.

A Universan DETECEOR»AM?LH‘IER 273
By F. L. Devereux,
Noverries rrovm. Our ReApErs ... 279

lent and the electrical standard high, not nearly enough
attention is paid to design with a view to cheapening pro-
duction costs, and it is in this direction more than any
other that the British manufacturer is lagging behind the
foreign competitor. ,

Lastly, we are asked to believe that listening to stations
other than the local one is not a
matter of enjoyment. We certainly
agree that, unless there is sufficient
variety in the programmes from the
distant stations, there is 1ot
much advantage to be gained
when, for instance, most, or per-
haps all, of the B.B.C. stations
are transmitting the same pro-

PAGE
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Capt. Eckersley is not correct in Croxe-CoupLED  BROADCAST AMPLI- gramme. We, however, had set
assuming that we ‘¢ have fallen into Bmms S 281 out to draw a comparison between
the common error of thinking that y G. W. Sutton. conditions here and in America,
the majority of the population are Correne Torics : 283 and there it must be agreed that,
able to afford sets which are WinELESS 1N SCHOOLS oo e 285 although the programmes are not
capable of long-distance recep-- By R. J. Hibberd. of such a high standard as our
tion.”” Qur contention is rather § News From THE Cruss e 287 own, yet each station transmits an
that the policy of the B.B.C. is Tue Crysran Receiver ... .. 288 entirely different programme, so
calculated to dissuade those who By E. D. Bangay. that there is no lack of variety.

can afford the more expensive sets
from buying them, because, ac-
cording -to the B.B.C., they gain

BroapcaST BREVITIES °
How 1o Makg VaLvEs .. 203
By G. R. M. Garratt.

201 Perhaps the fault lies in the
fact that broadcasting here has

been built up on the slogan of

little or mnothing over the crystal NEW APPARATTS 206 ¢ quality first,”” whereas if per-
user. . LETrERs 10 THE EprTor ... .. 208 fection in quality had been per-
Again, Capt. Eckersley quotes AFADERS' PROBLEMS 089 mitted to grow with the art rather

420, £30, or £40 as the cost of
valve sets. This figure we con-
sider to be ﬂltorfethcl too high for
sets of the type required to replace the crystal and give
“loud-speaker results. We agree, of course, that the price
of sets in this country is altogether too hwh andd in our
comments to. which (,apt Ickersley takes exception  we
stated that the encouragement of the use of valwe sets
should so increase the demand as to bring about a very
substantial reduction in the price. Qur own opunon of
the sets in this country is that, whilst the finish is excel-
6
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than forcing the art to stumble
along after the ideal, we might
to-day have had a better satisfied
and less hypercritical public to cater for.

Capt. Eckersley’s letter concludes with the assurance :
“The future of the art lies in powerful signals and
robust receivers.”” This policy would be all very well if
no other transmitting stations existed except those oper-
ated by the B.B.C., but, nnfortunately, there are other
applications of wireless which require some consideration
even apart from broadcasting. -
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We fail also to see how the policy of drowning out all
interference by increasing and ever-increasing the power
of the transmitters is going to work out when, say, every
European country decides to establish broadcasting
stations as numerous as our own to serve equivalent areas
and the same ‘‘ power ’* policy is adopted.

lation will have to decide on the 1imit of power of broad-
casting stations, and. these will then have to submit to
similar regulations to the commercial stations where the
rule is that the power used shall be the minimum neces-
-sary to cover the required range, and certainly that range
will not be based on the assumption of crystal reception.

00090

BROADCASTING PARLIAMENT.

ERY great interest attaches to the recent statement

by the Prime Minister that he was considering

setting up a Select Committee of both Houses to con-
sider the possibility of broadcasting certain debates.

Such an innovation would contribute greatly to the
national status of broadcasting, quite apart from the
additional interest which would be provided.

Only a very small percentage of the voting population
of this country is ever- likely to be able to be present in
the galleries of the House whilst debates are in progress,
and yet it is most desirable that everyone should have
some acquaintance with the procedure and conduct of
Parliament. To broadcast certain proceedings would do
much to bring the voting population into more intimate
touch with those who are their aepresentatives.

No doubt it will be a matter of some difficulty to decide
what shall and what shall not be broadcast, and in this
particular case the Broadcasting Company will no longer
be in the position of exercising a censorship over the
subject-matter broadcast. It would produce a funny
situation if an announcement had to be made in the House
to the effect, say, that-the debate next Wednesday would
be broadcast, and, therefore, those members who desired
to speak were reminded that the manuscript of their

speeches must be submitted to the B.B.C. forty-eight

hours before !

Whatever decisions are made with 1eora1d to the matter
of Parliamentary broadcasting, we smcelely trust that
this form of broadcasting will be introduced with some
caution and that the public will not have their appetites
satiated before sufficient time has been given for a taste
for programmes of this kind to be acquired. We believe
that, introduced gradually, the public demand will grow;
but not if the proportion of Parliamentary broadcasting
introduced at first is in excéss of the public demand and

“the interest-shown in it.

There is another point in connection with this subject
which we would like to emphasise here. If debates are
freely broadcast, there is little doubt that the popularity
of individual members will grow in proportion to the
eloquence of their speeches. At the present time it is
‘probably.a very forfunate thing that the ability of in-
dividual members is judged entirely from the subject-
matter of their remarks, and the average voter has no
idea what the powers of oratory of the speaker are.

a8
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No, the time-
must come when, if not national, then international, legis- -

.personal appearance.
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Again, the broadcasting of debates is likely to create a
false impression with regard to those members who speak
little, but are, neveltheless, \aluable Members in other
respects.

The popularity of film stars is dependent entuely upon
In broadcasting Parliament, will
the situation arise that the public “ill concentrate their
attention on the voice and oratory of the speakers, for-
getting that it is not always the best 01ator \\ho makes
the finest statesmen?

o000

THE WIRELESS TELEGRAPHY BILL.

THE Radio Society of Great Britain is keenly alive to

the danger of undue interference with amateur ex-

- perimenters and broadcast listeners which is threatened

in certain clauses of the new Wireless Telegraphy and
Signalling Bill. It has issued leaflets to all affiliated
societies throughout the country stating clearly the objec-
tions to the Bill in its present form, and has asked them fo
co-operate with the parent society in submitting a memo-
randum to the Postmaster-General on the subject of these
objectionable provisions.

The leaflets point out that, in the Act of 1go4, the use
of electrical apparatus for purposes other than the trans-
mission of messages was exempt from the operation of
the Act. The proviso in Section 1 (7) states : ** Provided
that nothing in this Act shall prevent any person from
making or using electrical apparatus for actuating
machinery or for any purpose other than the transmission
of messages.”’

This proviso has been omitted from the new Bill, and
if it becomes law any dynamo, battery, electric lighting
and heating apparatus, electric bells, and odd pieces of
apparatus of various kinds, such as sparking plugs, mag-
netos, and electro-medical apparatus, which may he used
directly or indirectly for the production and transmission
of electric waves, comes within the scope of the Bill. The
Post Office has, in the past, sought to administer the Act
of 1gogq as if it applied to any piece of apparatus that
might be used for wireless telegraphy, and has collected
fees and issued licences for experimental work with indoor
circuits (artificial aerials) incapable of sending. signals.

A literal interpretation of the mew Bill would prevent

inventors and research workers using any apparatus which
happens also to be used in wireless telegraphy without
official provision and the payment of fees.

But it is not only the experimenter who is threatened.
By means of a few lines in Section 11 (2) at the end of
the Bill, it is provided that the word ‘¢ transmission ’’ in
the Act of rgogq is. ** deemed alwavs to have included
references to the reception of messages.’

The Act of 1go4 was framed mamly with 1espect to
military and naval signalling. . Private stations were then
few in number, and broadcasting was not thought of. The
effect of these few lines is to empower the Post Office or
the Police to seaich for unlicensed sets and to exact heavy
penalties if such sets are discovered.

The Society fully recognises that the Post Office should
have power to prosecute malefactors, but the Act should
be so -framed that the man who uses his set properly is not
subjected to official interference.

i8
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An Instrument for Testing
Experimental Tuners aund

H.F. Circuits.

By F. L. DEVEREUX, B.Sc.

4, LARGE proportion of the experimental work cav-
A ried out by the amateur in reception is con-
nected with the development, particularly on
short wavelengths, of cfficient tuning methods and
systems of high-frequency amplification. The remark-
able achievements of. British and Australian amateurs in
recent short wave tests have directed the attention of
many workers, both professional and amateur, to this
fascinating field of study.
" Before commencing original. experiments, however, the
amateur would be well advised to try out a few circuits
representative of the work that has already been done in
this particular divection. ‘This will give him a better
sense of proportion, and will save him from making
extravagant claims for new circuits which in reality may
be in no way superior to older and simpler arrangements,
It will be found that the connections of the detector
valve and the subsequent low-frequency amplifiers remain
the same for most, if not all, experiments of this kind;
and, to expedite the process of changing the tuner and .
H.I'. connections, the writer has found it convenient
to build these valves and their associated components
mto a permanent sct, Whenever particulars of a new

circuit are published a practical test can be arranged -

in a remarkably short time, as one is relieved from the
tedium of repeating the already familiar detector and
low-trequency connections. ‘

The Circuit.

Several features of general interest have been iniro-
duced into the design in order to make the uiility of
the set general.

L.T. Suppiy—Filament Resistances.

A variable filament resistance baving two resistance
ranges has been fitted to each valve.  Bright or dull
emitter valves of any filament rating can therefore be
used in each stage. The variable resistance is supple-
niented in each case by a fixed resistance unit, which in-<
creases the resistance range indefinitely. A further
advantage of this resistance is that it can be set to pass
the maximum permissible current to the valve when the
whole of the variable resistance is switched out of cir-
cuit,  Thus, a fixed resisthnce of 50 ohms would te
employed when a D.E.3 valve is to be run from a 6-vot

— owa accumulator. Under these conditions

o2l the filament current can only be reduced

= L.

1 below its maximum value, and the possi-
C LT bility of inadvertently burning out the

000 ImTd

('_ZT_I valve by turning on the filament resist-
f ~H1 . . -
ance too far is obviated.

It will be observed that all the fila-
ment resistances are connected in the
positive filament leads. In the case of
the low-frequency amplifying valves,
where the grid return keads are connectec,
to —L.T., a fluctuating grid bias would
result if the resistances were connectel
in the negative lead. A difference of
potential due to the filament current is
established across the ends of the resist-

imfd

ance and is transferred to the grid of
the valve. ‘The grid potentials would

(Bi !:4+0

b

Fig. 1 —="The circult connections.

~ therefore change in value whenever the
. Ag




- filament resistances were ‘ad-
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justed. In the case of the
detector valve, the filament
resistance should be joined in
the negative lead when the
grid leak 1is connected to
+L.T., and in the positive
lead with the grid return to
—L.T. . It is impracticable
to change the position of the
first filament resistance, and
it has been connected per-
manently in the positive side
to correspond with the resist-

REACTION

TUNER

5

ances for the amplifying o
valves. When the grid leak is connected to —1.T.,
therefore, the grid potential will be unaffected by the

setting of the filament resistance. When a definite and
unvarying positive grid bias is required, a potentiometer
should be, used, and the setting readjusted every time
the filament resistance is moved.

H.T. Supply. - )
A separate H.T. tapping is provided for each valve,

in view of the fact that a variety of types is to be tried.’

To reduce the possibility of oscillation at audio-frequency,
condensers are connected between each H.T. tapping and
~L.T. Co

The H.T. battery generally has a certain amount

h 1]

,E
:

w

Fig, 2.--The connections of a few typical circuits.

of internal resistance, particularly after it has been in
use for some time. As the H.T. battery forms a part
of the anode circuit of each valve, it will be at once
apparent that a fluctuating E.M.F. set up across its
internal resistance by one valve will be transferred to the
others. With. one or more condensers connected across
the sections of the battery in use, the voltage variations
across the battery due to fluctuation of anode current
will be smoothed. out by the condensers to a degree
depending upon the condenser capacities.

Grid Control.

The grid potential of the detector valve is controlled
by a condenser of o.000z5 mfd. capacity, and a leak
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Fig. 3.—~Dimensions of the main ebonite panel.

-E, &in. dia., and countersunk for No. 4B.A.; F, {in. dia.,, and countersunk for No. 6B.A.; G, §in,

The drill sizes are as follows : A, }in. dia.} B, }in.dia.; G, &in. dia.; D, &in: dia.;

dia., and countersunk for

No. ¢ wood screws.
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Fig. 4.~Plan of baseboard showing arrangement of components.

variable between o and 5 megolms. It will be found
that low resistance values for the grid leak will give
good quality when receiving telephony. A reduction in
the value of the grid leak, however, is generally accom:
panied by a reduction. in signal strength and the condi-
tion of reaction coupling referred to as ‘* flopping ’ or
‘“ back-lash.””  When quality of telephony is of secondary
importance, a value tor the leak approaching 5 megohms
will give best results with most valves in general use.

The filament end of the grid leak may be connected
cither to -+ or —L.T., ac-
cording to the position of the
link between the terminals
I+, Sand I'—.  The grid
leak may Dbe supplemented,
if necessary, by a potentio-
meter connected to the set
externally, as in Fig. 2 (a).
With both the variable leak
and the potentiometer in use
there should be little diffi-
culty in arriving at the cor-
rect rectifying conditions for
any of the valves in common
use.

The prid potential of the
I..F. valves is controlled by
a «ry cell. battery connected
externally to the set by three
terminals at the back. The
voltage of this battery must
be adjusted to suit the par-
ticular valves and operating
conditions prevailing at the
time.

10

L.F. Transformers, .

In view of the fact that the valve used for rectifica-
tion usually has a high impedance, the first transformer
connecting the detector and first note magnifier has been
chosen with a primary winding of high impedance and
a low turn ratio (2.6: 1). The second transformer has
a smaller primary winding and a ratio of 4: 1, as it 15
proposed to use low impedance valves for both L.I.
stages. Tor long-distance C.W. work, where quality is
of secondary importance, the high amplification obtain-

Fig. 5.—Plan of the finished set. showing relative position of components on the panel and base.,
' A II
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able with transformer coupling with D.E.sB. valves
should not be ovetlooked. T

o

) Switching.

Any number of valves from -one to three may be used,
depending upon the position of the telephone plug.
-Ahichever jack is used, the appropridte valves will be
automatically lighted and connected in circuit, and when

Wireless
World

. directly in the plate circuit.

APRIL 8th, rozs.

signals will be obtained with the windings connected
The D.C. component of
the anode current flows through the windings with this
method of connection, and is a source of difficulty, par-
ticularly when the loud-speaker movement is of the
electro-magnetic or balanced armature type. With both
the transformer and ‘‘filter feed ”’ methods of connect-
ing the sound reproducer to the valve, the D.C. com-
ponent is eliminated. . Low resistance windings for the

o U 2 e
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Fig. 6.—~Dimensions of terminal strip.

The holes are drilled as foilows: A, No. 4B.A. tapped ; B, }in. dia., countersunk for

No. 4 wood scraws.

the plug is withdrawn from the set, all the valve filaments
will be switched off.

Telephone Connections.

The connections of the telephone plug terminate at
T,.
therefore, they will be included directly in the plate
circuit of the last of the valves in use at the time, By
connecting together the pairs of terminals T, and T,,
the telephones will be connected through to the telephone
transformer. Low resistance ’phones can then be fed
from terminals T,; and, using the primary winding as
a choke (with, of course, the secondary circuit open),
the “ filter feed *’ method may be used for high resistance
telephones connected to T,.

Assuming that the impedance of the telephones or loud-

speaker is suited to the valve in the last-stage, the loudest

Fig.

When the telephones are connected at this point,

7 ~The ) finished
instrument

reproducer are to be recommended on the score of relia-
bility if their impedance is suited to the ratio of the

- transformer in use.

‘Connections of Typical Circuits,

The methods of connecting externally a few short-
wave tuners and circuits are illustrated in Fig. 2. Pre-
vious mention has been made of -the potentiometer con-
nections in Fig. 2 (2), which may be applied, if desired,
to any of the succeeding circuits.

Fig. 2 (b) shows a simple short-wave tuner employing
an ‘‘aperiodic ”’ aerial circuit coupled to a tuned
secondary circuit between grid and filament of the de-
tector valve. Magnetic reaction is used, the reaction coil
being joined across R4+ and R,

An arrangement of the familiar Reinartz circuit is
shown in Fig. 2 (¢). It will be observed that in this
_case the reaction terminals receive the ends
of the radio-frequency choke coil.

The addition of a high-frequency
amplifying valve coupled to the set with a
series resonant circuit may be carried out
as in Fig. 2 (d). A combination of mag-
ustic and capacity reaction is employed.

Many other combinations are possible,
and it would be difficult to find one that
could not be adapted to the set.

If for any reason it should
be desired to connect the
grid leak in parallel with the
grid condenser, it is neces-
sary only to remove the link
from terminal S and to con-
nect this terminal to G.

Panel, Base, etc.

The first step in the actual construction
of the set lies. in the preparation- of the
.main ebonite panel, the terminal strip and

“the wood base. The dimensions of these

ot ready for  parts will be found on the drawings and
insertion in the cabinet. . . B .
- also in the list of components. Having
22
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drilled the panel in accordance with the dinmiensions given
in Fig. 3, the terminal strip and panel may be screwed
to the base and the brass angle brackets fitted. 'These
brackets are cut 8in. in length from brass strip $in. wide
and gin. thick. The ends are bent up for a distance
of §in. at an angle of approximately 45°.

Assembly.

Having built up the foundation of the set in this way,
the components may be assembled in position ready for

Wireless
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should be used in making this preliminary distribution
of space, but the three r mfd. condensers immediately in
front of the telephone jacks need not be screwed into
position until the wiring of the jacks has been completed.

Wiring.
The best way of wiring the set is to commence in the
angle between the base and the front panel, and to work
outwards. There will be less likelihood of congestion

if this system is adopted, and the soldering iron can be
used with greater freedom. Every junction in the set

~

Fig. 8.~—=Wiring diagram. The condenser capacitiés are as follows : Gi, 0-00025 mfd.; C;, 0001 mfd.; C3, 1 mfd.

wiring. The filament resistances,. telephone jacks and

terminals on the ebonite panel should be assembled fivst -

and the remaining parts may then be screwed to the wood
base. If the components are assembled in this order,
it will be. possible to effect a better distribution of the
space; in the event-of. any of.the components differing
from those ‘mentioned in -the article. Every component

~

is accessible when a rteasonably small iron -is used, and
no difficulty was experienced in wiring the set described.
No. 18 S.W.G. tinned' copper wire was used wherever
possible, but it was found necessary to use No. 22 S.W.G,
for the connections of the telephone jacks, which have
to. be made with. great -care, owing to lack of space.
Separate pieces of wire from 4in. to 6in. in length were

A I3
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1 Ebonite panel 12in. x 6in. x Lin.

H 1 Ebonite terminal strip® 12in. X lin. X
1 Hard wood base 12in. X 6kin. X Lin.
8 Dual filament resistances (Beundept)
3 Fixed resistance holders and plugs (Bumdert)
3 Valve holders (Burndept). ]
1 Single filament felephone jack (C. F. Elwell).
2 Double filament lelephone jacks (C. F. Ehwell).
1 Telephone plug (C. F. Elwell\
1 Intervalve {transformer, high ratio (Burndept).

}in,

soldered to each tag connection and then bent to shape
and connected to the appropriate points.

Finally, the 1 mfd. condensers were screwed in place
and connected up.

The back of the cabinet should be drilled to receive
the 4B.A. terminal screws projecting from the terminal
strip at the back of the baseboard. The holes in the
cabinet may be bushed with ebonite if desired, but this
"is not really necessary if the wood is of good quality.

Only the battery terminals have been fitted at the back
of the cabinet, so that poor insulation can only cause a
slight leakage current from the batteries. With the wood
used for cabinet work, however, leakage is of rare occur-
rence. Important terminals such as the grid and reaction
terminals have been mounted on the main ebonite panel.

With the set in position in the cabinet, washers and
terminal tops may be fitted to the screws projecting from
the back, to take the battery connecfions and to hold
the set in position in the case:

LIST OF COMPONENTS.

T Jeetarpansariensiinesanrernee orresenee o,

1 Intervalve tlansfm‘me:, low ratio (Burndept).
1 Telephone fransformer (Burndept).
4 Condensers, 1 mfd. (T. C. C. Mansbridge),
1 Condenser, 000025 mfd. (Dubilier, 600a).
I Condenser, 0-001 mfd. (Dubilier, 600).
1 Variable grid leak, 0-5 Ma (Igranzc)
4 B.A. Screwed rod.
Brass strip, 16in. X lin. X 4in.
Terminals, screws, ﬂex, tinned wire, efe,

No. 9.-—Dimensions of the cabinet.

.

ABSORPTION

HEN an oscillatory circuit consisting of an in-
ductance connected in series with a capacity is

placed near a transmitter or a receiving set in a state of
oscillation, energy will be absorbed and a current will
flow in the circuit if it is tuned to resonance with the
source of oscillations. Such a circuit when calibrated
in terms of wavelength or frequency is known as an ab-
sorption wavemeter, since the condition of resonance is
indicated by an absorption of energy and a consequent
change in_the operating conditions of the transmitter or
receiver. The aerial current of the transmitter may
change slightly and the power input will increase, while

in the case of.the receiver oscillations will cease or the

signal strength will be reduced.

A series of coils calibrated in conjunction with a vari- .
able condenser can often be used in this way as a sub- .

stitute for a buzzer or heterodyne wavemeter, and will
prove useful even to the fortunate possessors of such in-
struments when the wavelength range available is limited.

To calibrate the wavemeter, the coil should be placed
near a receiver which is just oscillating, and tuned to
the silent point of a C.W. station of known wavelength.
“Then,
double click. will be heard as the oscillations start and
stop when the wavemeter goes into and out of resonance
with the receiver. If the.two clicks are separated by
several degrees on the condenser dial, the coupling
between the wavemeter and the set should be reduced until
there is only one point at which the oscillations cease.

A 1a

rotating the condenser dial,of the wavemeter, a

WAVEMETERS.

For purposes of calibration on short wavelengths, the
lower harmonics of broadcasting stations may be ‘used,
but on'no account should a wavemeter be calibrated on the
fundamental wavelength, as interference with other re-

ceivers may be caused. The harmonics occur on wave-
lengths which are exact sub-multiples of the fundamental,
so that a station on Goo metres would be capable of
producing harmonics on 300 metres, 200 metres, 150
mefres, etc,

Several readings shouid be taken for each wavelength
and the results plotted as a curve showing the relation
between \\"welencth and condenser 1eachncr —S. K. L.

A WESTON RELAY HINT.
X-GOVERNMENT Weston moving coil relays are
being widely used by experimenters as measuring
instruments. In making the conversion the relay contacts
are generally removed and replaced by a light pointer or
reflecting mirror. The relay contacts, if left on the

instrument, can be utilised as a safety device.

Adjust the screw contacts so that the tongue just touches
at either end of the instrument scale. Then by a suitable
arrangement of the connections, the instrument will be
automatically short-circuited when an excessive current is
accidentally passed. A better method is to make the con- "~
tacts open the circuit through a trip relay, as this elimi-
nates chattering and destruction of the contacts when
a very heavy current flows. ' '

19
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A Section Devoted to

MOUNTING H.F. TRANSFORMERS.

High - frequency plug-in trans-
formers consisting of two basket coils
mounted side by side are in general
use, but are rather fragile and require
careful handling. Their mechanical
strength may be greatly improved by
lacing together the ‘edges of the
formers with string. The coils should

be separated at the centre by pairs
of spacing washers between which a
suit-

dise of cartridge paper or other

STRING

ployed. Existing condensers of the
fatter type can be greatly improved by
drilling a hole, A, near the edge of
the moving vanes on the side which
first enters the - spaces between the
fixed vanes. This will not give a true
square law characteristic, but will re-
duce the rate of change of wavelength
near the beginning of the condenser
dial, where tuning is often very
critical with the ordinary condenser.

—A. C.D.

i

a0 Q
m Lo -] | _paso -
A % .| 4 ¥,
P £ AN
SPAGING ! H \ WINDINGS
WASHERSH | | ;

An H.F. transformer of rigid construction.

able material is clamped; and the
slots in the formers should, of course,
be made to coincide before drilling
the holes for the valve legs.

The resulting wedge-shaped forma-
tion gives greater rigidity and facili-
tates the removal of the transformer
from its holder.—W. R. M.

cocoo

A CONDENSER IMPROVEMENT.

Square law condensers are undoulit-
edly superior to the ordinary type in
which semi-vircular plates are em-

Improving the tuning properties of vari-
able condensers.

3

FREEING VALVE FILAMENTS FROM

. CONTACT WITH GRID. ;
. The filaments of valves that have
been in use for a considerable period
often sag until they touch the grid.
In this condition they are, of course,

useless and are generally thrown
away.. A method of freeing the con-

tact between grid and filament that
has proved successful on many occa-
sions depends upon the high instan-
taneous current obtained from a reser-
voir condenser discharging through
the filament. The diagram of the

- ¢ircuit connections shows that the con-.

denser is charged through a safety re-

sistance, and then, after disconnect-

ing the hattery, is discharged through
the filament. Starting with a small
charging voltage and capacity, the
values.of both should be increased
until the discharge produces visible
heating of the filament, ;

It is difficult. to explain exactly
how the filament becomes detached.

New Ideas and Practical Devices."

but it is significant to note that a
faint metallic sound accempanies the
discharge. It should be remembered
also that an intense magnetic field

~5000n

|

. 180V

[..

(N
Connections used for freeing flament-
grid contact.

surrounds - the flament during the
early stages of the discharge when the
current attains very high values.—
E. P.

ococoo

A PLUG-IN EXTENSION HANDLE.

When several tuning condensers are
assembled side by side in a receiver,
it is impracticable to fit them indi-
vicdually with extension handles. Un-
less the handles were arranged to
rotate in different horizontal planes,
they would interfere with each other.

The difficulty may be overcome by
using a single extension arm which
may be fitted in turn to each con-
denser for final adjustment. A con-
venient way of making the arm inter-
changeable is shown in the diagram.
The joint between the extension -arm

vALVE
TAG SOQCGKET
TERMINAL ;

EBONITE
VALVE ROD
LEG

DIAL "2 BA
SPINDLE
A detachable extension handle.
A 17
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and the condenser is made with a
valve pin and socket, the pin being
screwed into-the end of the extension
arm. The valve socket is held in a
terminal tag which is clamped be-
tween the condenser knob and dial.
—D. R. M. ;
cooo
A NOVEL LEAD-IN.

The lead-in from the aerial may
be brought into the house without
drilling the window pane or frame by
the following simple method,

Two sheets of tin-foil of equal size
are prepared with a thin connection
soldered to each corner. A projecting
strip may be left at one corner, and
may be rolled up to give increased
thickness. The sheets are then stuck
on opposite sides of. a selected pane
with thick shellac varnish to form a
condenser with glass dielectric. The
flexible leads are soldered to the aerial

ONE SHEET OF
CONDENSER

STOPS

LEAD IN

A capacity lead-in of novei design.

wire and to the aerial lead inside the
house, both joints being anchored to
insulators fixed to the window frame.

The high-frequency currents in-
duced in the aerial will pass freely
through this condenser if the capacity

is not too small, and the insulation a

will be quite satisfactory if the con-

denser plates are -attached to the
centre of the window pane.—
A G W,

[eleNeNe)

AN ADAPTOR FOR FOUR-PIN VALVES,

Some of the ex-Government receiv-

ing apparatus on the market at the

present time is designed. to take

valves of the ““ Ora B »’ type. The
A 18
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diagram shows the construction of an
adapter which will permit the use of
ordirary valves. After cutting the

ebonite to-size, the valve socket holes -

are drilled and tapped. Lateral holes
are then drilled in the sides and
B.A. screwed rod.

An adaptor for ¢ Ora B ** valves.

- Suitable lengths of 10d are then

screwed into these holes and tightened
up to the valve socket sciews. Secur-
ing nuts are then fitted, the side
screws being filed flush with -the
screws. Slots may be cut between
the valve legs if desired, to reduce
capacity effects and increase the sur-
face insulation.—T. H.

[eNeNeNe)

A CHEAP SWITCH FOR EXPERI-
MENTAL CIRCUITS.

Those amateurs who are in the
habit of trying out new circuits on
a wooden baseboard before building a
permanent set will find it very easy
to make switches from ordinary
safety-pins. The heads of two brass
countersunk wood screws are carefully

- tinned and then soldered to the two

A novel switch.

APRIL 8th, 1925.

parts of the safety-pin, which has
been previously cut in the way indi-
cated in the diagram. The screws
may be screwed into the base before
'soldering the parts together, and if
the wire is of a suitable thickness the
slots in the screws may be set in line

> so that the wires fit into them. This

precaution  will give additional
strength to the joints. ‘The spring
pressure gives an excellent electrical
connection, and the switch when open
has a low capacity.—A. J. D.

0600

~ SHOCK-PROOF VALVE HOLDER.

- An effective valve holder may be
made by using coils of copper wire
for the valve sockets. The coils are
inserted in suitably -spaced holes in
the receiver panel and are clamped at
the back by a rectangular piece of
ebonite.

%

_ 1 —
Tl —

DRILLED Y16

.COIL OF
- COPPER

\ = ~ WIRE
==
W 2 AT
7 N
¢z
=
"{/k Ya
; = B
SOLDERING /
TAG / 6 BA
CLAMPING
DRILLED Y8  SCREW

A cheap anti-vibration valve holider.

The holes for the sockets may be
fin. in diameter. For this diameter
the coils should be wound with No.
24 or No. 26 S.W.G. copper wire,
using a 6 B.A. screwed rod as a
former. Each coil should consist of
15 turns, and after winding may be
pulled out to a length of %in. A
convenient size for the ebonite clamp
is 1in. x rin. x §in., and a 6 B.A.
screw will be found satisfactory for
holding the square in position.

The valve holder made in this way
is. cheap, and effectively protects the
valve from damage from vibration.—

G. L.-E,
15.
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conpled amplifier will give high-qualily amplification.

........... e consuees avena

HERE is little doubt that the simplest satisfactory

type of coupling for broadcast amplifiers, in those

_ cases where the provision of ample H.T. voltage
supply is no matter of difficulty, is the resistance/capacity
method. = When considering first cost, more stages may
be required to provide the necessary amplification, or
more expensive valves used, but against this is the much
lower cost of the coupling unit itself, as compared with
Where it is desired to
work with a minimum of H.T, voltage, or at a low first
and running cost, however, the D.C. drop of potential
in-the anode resistance is an important counsideration,
particularly when coupled with the low voltage factor?

of, say, an 80,000 ohms unit. Using this resistance, the

anode drop is 8o volts if the mean anode current is 1
milliampere, while ¢ has a value of only 0.76 with a
25,000 ohm valve. Thus the amplification with p=8 is
only 6.1 against about 3o for transformer coupling.
With a valve such as the D.E.g5) the amplification could
be raised to-1z or 14.

Resistance Coupling.

From the point of view of constancy of the ratio

“gafeg; with frequency this coupling is unapproachable.

The only sources of variation are (a) residual inductance
and self-capacity of the resistance itself, and (2) the
necessary grid condenser and leak. It is found that
even with wire-wound anode resistances the effect of (a)
is negligible. Thus a self-capacity of as much as soppF
introduces a shunting reactance of 660,000 ohms at
5,000f in parallel- with R,, and so reduces its effective
value by an altogether negligible amount. The residual
—_ inductance is dependent on the
method of winding, and may readily

La be made so small that its effects will

also Dbe inappreciable. There is

qfieg, ! some danger that these residuals .

R, ©32C; may cause supersonic  oscillation
i if similar resistances are used in
] successive stages.  The writer has
9 met this trouble in

practice. It was over-
come by suitable
arrangement of the
resistances on  the
panel, so that reverse

Fig. 1.—One stage of resistance magnetlc Couplmg

coapling : R, is the anede resistance, damped ou 5 08Cil-
La the self inductance, and C; the seli . pe out the oscil
capacity of the resistance. fation.

! By “\:6ltage factor”” is meant the ratio of the voltage

actually applied to the grid condenser of the succeeding valve,
to that available in-the anode circnit of the amplifying valve.
When multiplied bv the p of the valve this gives the amplifica-
tion per stage. . Following D. W. Dye, the symbol *¢ ** is used
here to represent the voltage factor.

2
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CHOKE-COUPLED BROADCAST AMPLIFIERS,

A comparisont is made of resistance and choke couplings, and it is chown that a properly designed choke-

is also discussed. .

By G. W. SUTTON, B.Se.

2871

The ecffect of the conpling condensers and grid Ieak%

The effect of (&) depends upon the magnitude of the
condenser and leak, and is illustrated in Fig. 2, for three
commonly used values of grid leak, and one condenser.
In Fig. 2, ¢ is plotted to a base of log.f for a reason
given below. -

Choke Coupling.

It is now fairly well established that choke coupling
is very little inferior to resistance coupling when judged

1.
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Fig. 2.-~The effect of the coupling condenser and érid leak of a
resistance amplifier.

by the quality of reproduction, the use of suitable com-
ponents and correct adjustment being assumed. Its ad-
vantage is twofold.~ First, the D.C. potential drop in
the choke is negligible, and, secondly, by suitable design,
the value of ¢ may be made practically constant over a
wide range of frequency. The value of ¢ may be readily
calculated, since it is equal to the

impedance of choke
impedance of anode circuit, including valwe’

ie. g=_ YlrfLp+R
VerfLE+ R+ Ryt

L Deing the inductance of the choke in henries, and R
its resistance in ohms, while R, is the internal resistance
of the valve. R is usually small compared with R, so

that
geeaf @ESLS
(zn fL)® 4 R¢?

Thus ¢ depends upon two quantities, the frequency to
be amplified, and the inductance of the choke. We shall
now endeavour to determine a value of the latter which
will give suitable values of ¢ over such a range of fre-
quency that distortion will be reduced to an unnoticeable
amount. It is obvious that seme distortion of the com-
plex vibrations constituting music and speech may take
place whatever value of L is adopted, but it is founs
that by making it sufficiently large the practical result is
satisfactory.,

A 21
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Choke-coupled Broadeast Amplifiers.— o

A suitable method of tackling the problem is ‘to assume ..
various reasonable values of L and to plot graphs of the

resulting values of ¢ to a base of frequency. . We shall
take the limits of frequency as o and 5,000 cycles per sec.
In Fig. 3 this has been done for values of L between
5 and 40 henries.
former of some reputation is also included, the values
having been obtained from the manufacturer’s published
experimental results.

The scale of frequency adopted is that most commonly
adopted for purposes such as this, but to the writer’s

1
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Fig. 3.—Comparison of choke and resistance coupling.

mind it leads to incorrect conclusions. The average per-
son thinks in octaves, not in vibration numbers or fre-
quency. Moreover, the space to the right of mean speech
frequency (8vo) is the region of harmonics; the funda-
mentals of speech and singing notes and of most instru-
ments all lie to the left, and whilst admitting that articu-
lation is largely a question of harmonics, it is obviously
necessary for faithful reproduction to pay due attention
to the amplification of the fundamentals,

In Fig. 4, therefore, the same curves have been re-
drawn to a base of “‘log.f,”’ thereby allotting equal
space to each octave. The horizontal axis now resembles
the keyboard of a piano, “C’’ being the ‘‘ middle C ”
on that instrument, ‘“ C1’’ the octave above, and so on.

Transformers.

It is at once seen from Fig. .4 that for faithful repro-
cluction the inductance of an anode choke should be of
the order of at least 40 henries. )

It should be noted that the factor ¢ is equally 1mpo1tant
in transformer coupling, and it is a common failing in
present-day designs that their pnma1y inductance is too
low.!

The above curves are drawn on the assumpt10n that the
chokes have negligible resistance. If the bulk of the
choke is to be reasonably small this cannot be the case,
and curves have been added to show the effect of the
winding having a resistance of 10,000 ohms. This
figure was selected as a probable limit, assuming the use
of 47 S:W.G. wire. It will be seen that wheleas this
increases ¢ at the lower frequencies, it decreases it at
higher values. In the case of the 40H choke it has the
same effect as reducing L by about 7H.

1[Vide D. W. Dye, Fap. Wireless, Vol II., No. 14, He
deduces from exhaustive experiments that the most important
single property of an intervalve transformer is the inductance
of the primary winding, and that this should be of the order
of 20H.]

A 22
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The curve for a commercial trans-
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The- voltage developed across the anode choke due to
an input of ¢, volts to the grid of a valve (assuming
correct values of H.T. voltage and mean grid potential)
is gmeg;.  In' the case of an intervalve transformer
some multiple of this is handed on to the grid of the

‘next valve by inductive coupling. The exact numerical

value of this multiple depends on many factors; amongst
others, the nature of the anode circuit of the second valve
and the state of the iron core of the transformer itself.
The writer’s experience -indicates that so long as guey,
is not more than about half a volt, and the transformer
has an iron core of liberal cross-section, appreciable dis-
tortion is not caused so long as great care is taken to
ensure correct mean grid and anode potentials for the
ensuing valve. ’ .
Construction of Chokes.

This means that a good transformer behaves satisfac-.
torily in the plate circuit of a detector valve or after a
crystal rectifier. For subsequent amplifying valves, how-
ever, it is much better to couple by means of a suitable
grid condenser and leak. The effect of such coupling
on the ratio ¢4,/e, has already been illustrated in
Fig. 2.

The secondary windings of broken- do“n Jintervalve
transformers frequently make good chokes. For those de-
sirous of winding suitable chokes, the following data may-
be useful :—10,000 turns of No. 47 S.W.G, enamelled
and 8.S.C. wire were wound on a moulded ebonite spool
such as are commonly sold for ‘* transformer bobbins.’
Iron stampings from an old intervalve transformer were
tightly packed into this, forming a closed iron core.
Before fitting the iron core the choke had an inductance
of 2.317 henries and an effective resistance of 4,772
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I‘ig 4.—Variation of q with log. f for various values of anode
choke inductance and resistance.

ohms, Loth at 1,ooof. After the core was in place, the
inductance was found to be 49.3 henries.

The writer has had several chokes wound and
fitted with a closed iron core of fine gauge wire.
These are wound with 12,500 ‘turns of wire, spaced
to reduce self capacity, and have an inductance in the
neighbourhood of 50 or 6o henries. It may readily be
seen that ordinary values of self-capacity (say 3o to
5o,u,uF) have no appreciable effect on the value of 4. The
spacing of the winding, however; reduces the likelihood of

" breakdown of 1nsu1at10n due to inductive rise of voltage

across the choke. on switching off the valve.
o -
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Events of the Week in Brief Review,

SENATORE MARCONI.

Senatore Marconi has just celebrated
his forty-ninth birthday. It is now
nearly twenby-nine years since he took
out his first British patent for wireless
telegraphy, No. 12039 of 1896.

’ ovoo
SHORT WAVES FROM 1TALIAN ARMY,

Amateurs listening in the neiglibour-
hood of 47 metres may be interested in
the following message, received at 2.55
p.m. on March 17th by My, S, Hills, of
S.E. London.  The message ran: ¢ Ex-
perimental transmission on short waves
from Military Radio Works, Rome, Viale
Angelico, 19. Amatenrs are invited to
seud notices relating reception.”

ocooco ’
A RADIO MENU.

At the Woolwich Radio Society’s first
anngal dinner, held on March 25th, the
menu contained, among others, the follow-
ing attractive items :—

Fish : Filament du Plate . . . . Grid-
hias.

Joints: Soldered Joint, Heaviside
Layer,

Sweets : Trifle Resonant, Accumulator
Juice.

" We understand that the
parted in a highly charged condition!

000G N
BROADCASTING IN FRANCE.
The broadcasting station at Agen.

France, which recently ceased trans-
_mission, has reopened with experimental
programmes,  Two transmissions take
place daily, at 11.40 a.m. and 8.30 p.m.,
and consist of weather reports, time sig-
nals, news and market reports. Musical
programmes are sent out at irvegular in-
tervals, The wavelength is 318 metres.-
. cocoo N
AMERICA’'S HIGHEST WIRELESS AWARD.
The Hoover Cup for 1924, the highest
honeour that an, amateur wireless opevator
can win in the United States, has re-
cently been awarded to a San Francisco
amatenr, Mr. B. Molinari. His station.
6 AWT, in accordance with the condi-
tions of the award, was ahmnost entirely
honie-made, and has put up a fine trans-
mission record during the. past year.
Awmateurs have revorted hearine AAWT's
signals in Europe, Africa, Asia, Aus-
tralia, Sounth America, Central America,
and the South Sea Islands.

4

guests de-

GERMAN LANDLORDS DEFEATED.

Amateurs in  Bautzen, Genmany, are
jubilant over a recent court decision
which gives them the right to erect
wireless aerials regardless of their land-
lords’ sentiments i the matter., The
only objection which the luckless land-
lord may make with success is that the
erection of an aerial would endanger the
safety of his property.

T
-

THE BOAT RACE Captain R. Tingey

and Mr. Ridley are here seen with the

wireless transmitter which followed the

University crews on March 28th, Details

of the race were broadcast from loud

speakers at prominent points between
Putney and Mortlake.

SCHOOL WIRELESS IN A.USTRALI‘A.
The value of wireless in education has

_early been recognised in Australia, where

seventy-eight schools are equipped with
veceiving apparatus. Regular educafional
programmes are bhroadcast, and an in-
spector of education has been avpeinted
to superintend the preparation of suitable
lessons for transmission during school

hours.
c0oCo

DAYLIGHT WORKING WITH AMERICA,;

TExchange of signals with American
short-wave stations was carried out in
broad daylight on March 28th, 29th and
30th by Mr. J. A, Partridge (2KF), of

Wimbledon, and My, K. Secretan (5LI),
of Barnes.

Mr. Secretan was in communication
with American stations practicaily all
day on Sunday, March Z0th, the stations
worked including NKF - (Washington)
and Mr. John L. Reinartz (1IXAM). Mr.
Partridge was in touch with 1CMP. '

[eNeNoNe}
CRUMES OF COMFORT FOR FRENCH
AMATEURS.

The bitterness of amateurs in the South
of France over the lack of bLroadcasting
stations in that part of the country is
heing alleviated to a certain extent by
the excellence of the transmissions fromi
the Spanish station at Bilbao, recently
erected by a French company., It trans-
mits on 3560 wmetres with a power of
1 KW., and many reports have come
from French amateunrs, who have been
listening to the transinissions with «
kind of national pride.

[eleRol ]

AUSTRIAN LISTENERS GRUMBLE.

The B.B.C. may take heart from the
lamowledge that theirs is not the only
Lroadeasting policy subject to criticism.

The directors of the Vienna broadcast-
ing station are being subjected to fierce
attacks by an army of listeners who de-
mand an improvement in the quality of
the programmes transmitted. At first the
public were inclined to sympathise with
the efforts of the station directors, realis-
ing that money was short, as in many
other Austrian enterprises, but it is now
felt that with the large mumber of sub-
scriptions sent in by listeners, something

could he done to improve the service.

o000
LOUD SPEAKERS IN NOTRE DAME,
Visitors to Notre Dame Cathedral re-

. cently had a startling experience, accord-

ing to our Pavis correspondent. While
wandering through the dim and silent
aisles, they were alarmed to hear a
mighty voice, which they took to he that
of the recording angel, counting:
*Vingt-six,  vingt-sept,  vingt-huit.”
Their relief was great at discovering that
the voice emanated from the pulpit,
where an electrician was testing the mnev:
lond speaking apparatus.

Notre Dame now has five powerful loud
speakers, so that the lowest-toned cleric
can make himself heard with ease
throughout the vast huilding.
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A PERMANENT WIRELESS EXHIBITION ?

As a result of the success of the wire-
less section at the recent International
Trade Fair in Vienna, manufacturers are

‘considering the advisability of setting

aside a building for the permanent dis-
play of the latest wireless apparatus.
The primary object of such an exhibi-
tion is stated to be the suppression of
unscrupulous concerns, which are ram-
pant-in Austria. Only goods of proven
‘value will be on view, and the customer
who patronises exhibitors will have the
assurance that his money is not being
wasted. ’

The scheme.appears to be a good one,
provided a monopoly 1s not created.

- occo
THE © RADIOTESTER.”

A typographical error appeared in our
description of - the - ‘" Radiotester ** on
page 236 of our issue of March 25th.
Should the amateur possess a milliam-
meter, the ‘° Radiotester’’ can -supply
valuable information concerning the rela-
tive resistances of components between
1,000 and 20,000 ohms.

o000

RADIO SOCIETY OF GREAT BRITAIN.

An informal meeting of the Society
will be held at the Institution of Electri-
cal  Engineers,. Savoy Place, Victoria
Embankment, W.C.2, at 6 p.m. this
evening (Wednesday), when Mr. E. C.
Atkinson, M.A., F.R.AS., will give a
talk on ‘‘Home-made Wireless Com-
ponents and Sets.”

0000

2DX BUSY.

A special series of transmissions is
heing transmitted daily at noon, on a
wavelength of 24 metres, by Mr. W,
Kenneth Alford (2DX), of Rosedene,
Camberley. Reports of reception will be
particularly welcome.

Wireless
World

WIRELESS IN SCANDINAVIAN
EXHIBITION. o
A special display of radio apparatus
and components will be a feature of the
Scandinavian-Baltic Fair to be held this

yvear during the early summer.* In
addition to the ‘three Scandinavian
countries, Sweden, Norway and Den-

mark, the exhibits- will also represent
Finland, Ksthonia, Latvia, Lithuania,
and Poland. We understand that the
Fair will bé open from June 14th to 21st.

0000

40-METRE AMERICAN SIGNALS,
Evidence of increasing = American
activity on the low wavelengths is shown
by a report sent to us by Mr, W. Hartley
(G2 AWP), of Follifoot, near Harrogate.
Between 11 and 12 p.m. on March 18th
he received the following in the neigh-

bourhood of 40 metres :—1AF, 2BPB,

2C7ZR, 2CY, 2AAY, 4XE, and NXKF.
The last-named kindly indicated his exact
wavelength (42.7 metres) several times
during his transmission. The strength of
signals on the one-valve set was hardlv

as strong as from those on the 75-85

metre band.
0000

ITALIAN RADIO JOURNAL'S
TRANSMISSIONS.

Using the call sign ITRG, the station
of the ‘Radio Gicrnale” at Bellagio,
Lake Como, Italy,-is transmitting a series
af signals every Saturday and Swunday
at 8, 9 and 10 o’clock (G.M.T.). Wave-
lengths of 656 and 50 metres are employed
with a power input of 20 watts.

0000

NEW CONTINENTAL BROADCASTING
STATIONS.

Two mnew European broadcasting

stations will soon be opened, one by the

THE WIRELESS CLASS, Unexpeeted success has rewarded the enterprise of the

Breconshire Education Committee in orgaunising practical and theoretical wireless

classes at Ystradgynlais, Swansea Valley. The above photograph,taken at the end of
the last session, shows a practical class with some of the apparatus made.

A 24
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Cie Anatolieine des Télégraphs, at Con.
stantinople, and the other. at Saim
Sebastien, in the south-west of France.

A new station is also contemplatéd for
Czecho-Slovakia, to be erected at Stras-
nice, which will broadcast on short wave-
lengths; and another station for Poland
is under consideration.

o000

RADIOTELEPHONY ON FRENCH
FISHING VESSELS,
Radiotelephony is being used to great -
advantage in the French fishing industry.
The Newfoundland fleet, from Saint
Malo, Saint Servan, and Carcale, which

last year had only  one vessel, the
“ Rouzie,” fitted with wireless tele-

graphy, will now have three more—the
three-masted ships ** Armoricain,”
“Carcalais,” and ‘“ Coéte d’Tmerande’—
equipped for telegraphy and telephony.
Conversation between these ships. and
from ship to shore will soon lighten the
long and tedious weeks of cold and dis-
comfort experienced by deep sea fisher-
men.
0000

ATMOSPHERICS.

An American physician beiieves that
broadcasting is harmful to the insane.
Personally we believe that half-an-hour
of typical broadcast humour might have
a distinct homeopathic value,

The authorities were well-advised in
selecting American jazz music to broad-
cast to the U.S.A. It really was time to
retaliate.

Loud-speakers are being placed on the
slopes of Mount Etna to warn the inhabi-
tants, by means-of rumbles, of impending
eruptions. If the loud-speakers resemble
many we know, the inhabitants must live
in perpetual fear

CATALOGUES, ETC., RECEIVED,

{The catalogues and price lists mentioned in this
section can in most cases be obtained on applica~
tion to the firms concerned. As a matier of
business courtesy stamps for return postage should
be enclosed.]

Sterling Telephone and Electric €0, Ltd. (210-212,
Tottenham _Court Road, Loudon, W.l).
Publication No. 408, illustrating and describing
the Sterling crystal receiver. Publication No.
409, descriptive of metal covers for Sterling
- receivers,

Mikro, Ltd. (32, Craven Street, London, W.C.2}.
“ Marvels of the Microphone,” by J. Skinder-
viken. Fourth edition, Price &d.

8§, A, Lamplugh, Lid. (King's Road, Tyseley, Bir-
mingham). Description and N.P.L. Curve of
Lamplugh .0005 mid scuare law condenser.

Wirceiess Apparatus, Ltd. (35, Panton Strect, Hay.
market, London, B8.W.). Description  of
Richardson’s non-directional ' Perfex Aerial.”

siemeng Brothers and Go., Lfd. (Woolwich, S.E.18).
Price Sheet 645, dealing with H.T. dry bat-
teries,

L. McMichael, Ltd. (Hastings House, Norfolk
Street, Strand. W.C.2). Leaflet dealing with
H.F, amplification.

lgranic Elestric Go,, Ltd, (149, Queen Victoria

treet, .+ London).. Publication No, 6147,
“ Honeycomb Duo-lateral Inductance Coils,”
illustrated.- Publication No. 6145. Igranie
radio accessories, . .

Money, Hicks and Mills, Ltd. (York Road, Wimble-
don, Fiondon, S;W.19). Illustrated sheet and

. price iist dealing: with Ebonmex and Ivorex
£ dials, scales and labels, L
A. F. Bulgin and €o. (9, 10, and 11, Cursitor

Street, London, E.C.4). Abridged list of super-
heterodyne apparatus. -

Excelsior Motor Co. (King’s Road, Tyseley, Bir-
mingham). Illustrated description of the
" Excelophone ” long range receiving set.
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HERE is, amongst the teaching profession, at the

present time a certain amount of scepticism as to
the actual educational value of wireless in schools.
If pupils are to be permitted only to construct sets from
standard parts and follow this up by listening solely to

broadcast matter, then wireless certainly has a limited

scope in the school.

The application of the science of radio should receive
far more attention than it is at present. There is a
vast field for what may be termed ¢ applied wireless,”
especially in the study of wireless weather reports.

There are still many people who are unaware of the
fact that the weather conditions prevailing from Moscow
to San Francisco are being observed by wireless stations
on land and in ships at sea, and that data so collected
from definite areas between these points are transmitted
daily, so that a summary of the weather conditions ex-
tending over a distance of something approximating ten
thousand miles could be made every twenty-four hours.

Ii cannot be expected, however, that such work as this

can be carried out in schools; there is neither the time .

nor room for it in the curriculum. Nevertheless, local
conditions—that is, those prevailing within the region
of the British Isles—can be made full use of.

This has been done in my own school for the past three
years with a marked degree of success, and has proved
exceptionally useful in connection with the teaching of
physical geography. I propose to describe in- detail “the
actual nature of the work in the hope that it may. prove
of value to other schools who desire to develop the idea.

In the first place, it is desirable that the- work - should

be carried out only in the upper classes by scholars of -

twelve years of age upwards. It is essential *that
the pupils should learn' the Morse code,
capable of picking up Morse transmissions up to: spéeds of
twelve words per minute. Of course, an automatic re-
corder could be used; but ¥ do not ad\:ocate this, as
Morse 1ecept10n Cultnates concentration of*a 'very hwh
order, and is of.value in this respect in schools.

In my own school 1 overcame the difficulty of learning
Morse by advocating Voluntary homewmk and offennU a

“sO0 as to be

Wireless as an Aid to

the Teaching of Physical
Geography.

By R. J, HIBBERD, F.RS.A.
Headmaster of St. Paul's School, Dorking,

small prize to the first scholar who could receive accu--

rately the Air Ministry’s report. Fach week I gave a
speed test by means of a powerful buzzer. The Morse
difficulty being mastered, the next thing to do was to
decide on suitable weather reports for reception, it being
necessary to take the time of day into consideration. In
the early days, the morning weéather summary transmitted
from Poldhu io the Admiralty was selected. Of late
years this work has been taken over by the Air Ministry
who transmit a weather summary in plain language each
morning at g.o o’clock GG.M.T. and 10.0 a.m. B.S.T. on
a wavelength of 4,100 metres, the call sign being GIA.
For this wavelength I would recommend the use of a_
Burndept No. 300 or 4oo coil for the A,T.I. with a
o.001 mfd. condenser in parallel. ‘

I mention the fact that the transmission is in plain
language, because a good deal of the weather data are
transmitted by means of the International Weather Figure

‘Code, and the mastering of this is rather outside the scope

of school work.

Two boys are detailed each morning to receive the
weather report. In conjunction with this, a special
weather chart has been designed.and made at the wood-
work class by the boys. The actual weather report re-
ceived is placed on the chart in the section provided a
the top left-hand corner. A copy is also placed on the
school notice-board for the information and guidance of
local gardeners, farmers, and other intefested outddor

- workers.

The chart in the top right- hand corner con51sts of ‘a
small blackboard on” which 15~pa1nted a'blank map of the
British Isles. : On this map the scholars mark, with
coloured chalks, the meteorological: observations received,
such as dep1essmn ,antl—cyclone, direction” and force of
wind, and so on.- "With referénce to- this a lesson on-the
signs and code used in ‘meéteorology is previously 1ven,
and I would pomt out that any. teachér not ‘conversant
with these signs can obtain ‘the- necessary - information
from the Air \Ilnlstry s Meteorological Department.:

The large dial .which can be seen in the illustration has
a pointer which 1nd1cates the “direction -of the focal

A 25
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- Wireless in Scheols.—
wind. This is compared with the direction of the wind
as issued by the Air Miaistry, and comparisons are made
and conclusions deduced.
Below the large dial is a smaller one which we term the
“ wind speed indicator.”” The purpose of this is to show

An indicator boavd for recording weather reports.

the approximate speed of the wind at the tine the
observations were taken. It is divided up into twelve
sections, which are numbered to correspond with Beau-
fort’s wind scale (see table). Scholars learn the equiva-
lents of these numbers, and accordingly know at a glance
the wind velocity.

The chart seen in the bottom right-hand corner of the
board is used in conjunction with the weather report. It
is divided into eight sections by means of pencil ‘lines,
which point N., N.E., E., S.E,, 8., 8.W., W., N.W.
The direction of the wind, as given m the
Ministry’s daily morning weather report, is marked on this
graph, and at the end ut each month the charf is taken
down and a new one put in its place. It can be easily
seen from this graph the direction from which the pre-

vailing winds have occurred during this period. This is
compared with the time of year, pwvaulmo weather, and
so on. The value of such observations in the physxml
geography lessons is obvious, and needs no emphasis here.

The chart in the bottom left-hand corner is a. tem-
perature graph, and the observations plotted out have
naturally a bearing on the wind graph.

It is well to point out bhere that no daily observations

are destroyed, but are kept in a log book in order that
a summary of the meteorological eondmonq throughout
the year may he arrived at.

The details given here of what I term ** applied wire-
less 7 and ‘¢ weather reports ** are by no means final,
and I have no doubt that many other ideas may be in-
corporated in the.scheme to make it still more valuable.

€<

Suffice it to say that such work successfully carried out -
eventually becomes an essential and integral part of the

geography lessons.
A 26
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I should mention here that I am of the opinion that
metemologv is not at present given generally in schools,
but since it has such an immense bearing on physmal
-geography it should be given a more important place in
the curriculum. It can be made at once attractive and
interesting by adopting the scheme which I have outlined
in this article. To those who would know ‘more of the
weather than the daily announcement of ‘‘ depression '’
from 21O, T would strongly recommend the study of
W, G. Mitchell’s ““ Time and Weather by Wireless.”
This interesting little book will give you all the informa-
tion you require for school work.

In conclusion, I would add that there is another sec-
tion of wireless reception which is made use of in my
school, namely, the daily time signals from the Eiffel
Tower, which take place at g.25 a.m., 10.0 a.m., and
10.44 a.m., on a wavelength of 2 6oo metles, the call

sign being F

'1une signal charts can be made out by scholars, and,
as the spark transmission is strong and slow, any child
can follow it easily without. a knowledge of Morse.
These receptions form a useful meuns for explaining lati-
tude and longitude, and there are other uses to which
such reception can be put, which will be at once apparent
to teachers. )

I hope the foregoing article will act as a stimulus and
guide to all those who seek to make wireless a useful and
permanent part of the school curriculum.

EXPLANATORY TABLE OF BEAUFORT WIND FORCE

SCALE.

Beau- How to identify Force by Velomty of{ Symbol for
fort, | Name of Effect of Wind on ‘Wind in Use in
No. Wind. Qbserver and on M.P.H. Synoptic

Surrounding Objects. 5ft. up. Charts,
0 Calm. Smoke rises vertically. Liess than @
1. )
. Direction of wind shown -
1 Lightair. | by drift of smoke, not | 1—3. A
by wind vanes.
: ‘Wing felt on face, leaves | -
9 SHeht rustle Or(hmny vane | Abouf 4. F———
hreeze., moved by wind.
o Leaves and small twigs
3 Gentle in constant motion, | About 6. | H——
breeze. wind extendslight flag.
Raiscs dust and loose
4 Moderate | paper, small branches | About 9. D
Dbreeze. are moved. i
Small trees in leaf begin
5 Fresh to sway, wavelets form | About 13, P
breeze. on water.
Large branches in
[i} Strong miotion, whistling in | About 18. P
breeze. telegraph wires, uni-
brellas nsed with diffi-
culty
Whole treeg in motion,
7 High dificulty felt when | About 25.| PP———2
wind. walking against wind.
. Breaks twigs off trees, -
8 | Gale. generally impedes pro- | About3) | H——=
: gress,
Rlight structural damage
9 Strong occurs, chimney pots { About 36. >
gale. and slates moved. .
Storms Seldom experienced in- :
10-12 and hur- | laud, trees uprooted | About Not Used.
ricanes. mtltl damage to pro- 40--75.
perty.
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Golders Green and Hendon Radio foziety.

“High Frequency Cwrrents and Electric
Wave Production ” were dealt with in an
absorbing lecture delivered by M.
Maurice Child on March 18th. The lec-
turer demonstrated his points with a num-
ber of arresting experiments performed
with a great variety of apparatus.

One experiment consisted in energising
an oscillatory cirenit with approximately
4+ kw, of energy by means of a trans-
former and a rotary spark gap. Members
were thus actually able to see the- effects
of H.F. currents due to the glow produced
on the wires of the various circuits and by
the help of neon tubes.

The advantages gained by using a large

number of turns in the secondary of a
H.F. transformer were shown in another
interesting experiment, and other subjects
demonstrated were the best method of
coupling coils, the degree-of vacuum pre-
sent in a number of valves, and the nature
of harmonics in an artificial aerial.

Vacancies still exist for membershp in
the Society, and enquiries should be ad-
dressed to the Hon. Secretary, “The
Dawn,” 111, Prince’s Park Avenue,
Golders Green, N.W.11.

cooo

Radio Society for Newcastle,

A new Radio Society for Newecastle and
the surrounding district has been formed
with Mr. Ransom as Chairman. At the
inangural meeting, held recently at the
Phoenix Hall, Red Lion Square, Mr. A.
H. Wilson, of Hanley, gave an interesting
lecture on the ¢ Principles of Radio
Science.”

X c0Do
Ipswich and District Radio Society. -

“ Super Circuits ”’ formed the subject
of an instructive lecture given by M.
Stanley Lewis at the Society’s monthly
meeting on March 18th. The, lecturer
dealt chiefly with the Armstrong Circuit
and referred to the ease with which a re-
ceiver in Ipswich, built on this principle,
could pick up American broadcasting
stations.  During the evening the
Society's new badge was passed round
for inspection and evoked favourable
comment.

Hon. Secretary, Mr. H, E. Barbrool,”

55, Fonnerean Road, Ipswich, -
cococo”

Wrexham and District Wireless Society.

This society is in a flourishing con-
dition if we may judge from its imposing
list of members, a copy of which we have
received. - i .

Up to March, 1925, the membership
comprised 99. The Hon. Secretary is Mr.
John Davies, Maesgwyn Cottage, Maes-
gwyn Road, Wrexham, A

Secretaries of Local Clubs are invited to send in for publication

club news of general inferest. All phofographs published will

Y

ettt e taty:

Wireless
Worrlla

o . s P 'é‘é}'* o IR e
e oy e, § S ey

/Jgﬁ% @'ﬂf

be paid for.

Dublin Wireless Club.

On Thursday, March 19th, Mr. D. L.
Finlay - delivered a lecture entitled *The
History of Wireless, and The Theory
and Possible Explanation of Fading.”
Under this comprehensive heading, the
lecturer dealt with a period extending
from 1831 to the present day; he then
proceeded to discuss the phenomenon of

Y OOOOOSOTOOIKOSOOSOOSOOOSOON

FORTHCOMING EVENTS,

WEDNESDAY, APRIL Sth.

Radio Sociéty of Great Britain.—Informal
Meeting.. At 6.pm. At the Institu-
tion of Electrical Engineers. . Tall on: -
" Home-made Wireless Components and
Sets,™ by Mr. E. C. Atkinson, AM.4.,
F.R.A.8. -

Streatham Radio Society—~At 35, Streaté-
Lkam IHigh Road, S.IV. Lecture:
“ ¥alves,” by Mi#., Robinson.

Manchester Radio Scientific Socicty.—Lec-

© ture: * Magnetism and Electricity,” by
Mr, W. C. Heclett.

WEDNESDAY, APRIL 15th,

Golders Green and Hendon Rudio Society.—
At the Club House, Willifield Way,

ORI

< O

-~

N, .11, Levture: “ Measuring Instru-
ments gnd their Functions,” by Mr. P.
McCabe.

THURSDAY, APRIL 16th.
Sheffield and District Wireless Socicty.—
At 7.30 p.m. At the Dept. of Applied
Scicnee, St. George’'s Square.  Lecture:
* Blectric Furnaces,” by Mr. H. A.
Greaves.

MONDAY,qAPRlL 20th.

Eastern Metropolitan Group Lecture Asso-
ciation.—At 7.30 p.m. At St. Bride's
Institute, E.C.4. Lecture:  ** Short-
Wave Reccivers.”

FRIDAY, APRIL 2th.
Radio. Socicty of Grent Britain (T. and R,

Scction).—Dinner in honour of -dmeri-
can visitors.

2SR
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fading, describing the Heaviside Layer
and hinting at its possible influence on
the inconstancy of wireless signals, Mr.
Finlay’s remarks were the outcome of a
long period of research, and considerably
enlightened his audience on some of the
mysteries attending the bugbear of
fading.  The lecture was followed by a
profitable discussion.
cooo

A Mystery Debate. -

A successful meeting of the T. and R.
Section of the Radio Society of Great
Britain was held at the Institution of

Electrical Engineers on March 20th, when

a mystery debate was held. The menibers
present . dvew lots for the privilege of
opening a discussion on one of three sub-
jects named upon the blackboard. Mr.

- W. K. Alford and Mr. Bagley were the . .

two members upon whom fell the task of

addressing the meeting, and they chose .

as - their subjects © The Elimination of
Harmoni¢s ** and * Methods of Keying.”

LSS

T
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The two subjects were most ably dealt
with, and an interesting debate followed,
in which the following members took part :
Messrs. Basil Davis, Marcuse, Gay, Woof,
Hogg, Ryan, Robinson, and M. Ajourian,
the last-named a visitor from Roumania.
By far the greatest interest was centred
in. the methods of keying, and the pros
and cons of the various methods were
freely discussed.

[N eNeNe)

Woolwich Radio Socciety.

A pleasant evening was lheld on March
18th, when the Society was “ At Home ”
to other societies of South London. This
was in conformity with a suggestion made
ab a recent comimnittee meeting of the
South London League of Radio Societies.

From 7 to 8 p.m. an exhibition of mem-
bers’ apparatus was held, and aroused
great interest. Among the exhibits was
a four-valve set by Mr. Sinclair, 3 short-
wave low-loss tuner by Mr. Potter, and
a special Reinhartz set, capable of tuning *
down to 30 metres, by Mr. Hill. The club.
set was in operation at intervals during
the evening. .

At 8 p.m. Mr. Ward gave a useful talk
on short-wave veception, and supplied
helpful advice on the choice of valves,
coils, condensers, and circnits. I.ater in
the evening Mr. A. F. Bartle provided
a talk on ‘“ How to operate a wireless set
entirely from the electric lighting mains.”
Mr. Bartle also described a method of
switching on the set from any part of the
liouse.

The Society’s annual dinner was held
at Blackheath on March 25th, and was
attended by more than fifty menibers and
friends.

Hon. Secretary, Mr. H. J. South, 42,

ireenvale Road, Eltham, S.E. '

~Toa

Hackney and District Radio Society.

Mr. P. K. Turner addressed a public-
meeting of the Society on March 30th,
choosing as his subject ‘“ Distortiouless
Reception.”

Mvr. Turner stated that, in his opinion,
90 per cent. of distortion is due to valves,
loud-speakers being in most cases wrongly
blamed. He dealt with overloading and
its remedies, and surprised many mem-
bers by his attack on resistance coupling.
He proved that this method of amplifi-
cation could distort far more than the use
of L.F. transformers.

Many receivers and other apparatus
made by the Society’s members were on
view, some under working conditions.-

Hon. Secretary, Mr. G, E. Sandy, 114,
Parnell Road, E.3,
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THE CRYSTAL RECEIVER.

Methods of Connecting Crystal Sets for Obtaining Highest Efficiency.
By R. D. BANGAY.

HE simplest possible form of CI}\t'll receiver and
one which possesses all-the essentials for recep-
tion is illustrated in Fig. 1. It consists of a
tuned aerial circuit and a detector circuit. The aerial
eircuit includes a tuning inductance L, and the detector
circuit includes a crystal detector C and a pair of
phones T, across which is shunted a condenser . It
should be noted that the aerial end of the inductance is
connected to the crystal and the telephones to earth.
This is an important detail, because even if the insula-
tion of the telephone coils is perfect, there is always a
considerable capacity between the ‘coils and the magnet
system. The latter being in contact with the headgear
can be regarded as being connected to earth through the
body of the listener, and, Consequently, if the telephones
were connected to the aerial
end of the inductance, the C
high-frequency aerial current &
would be shunted to earth %
=+

through the capacity of the
telephone coils. The effect
would, in fact, be much the
same as if one touched the
aerial during reception.

The next point to which attention is drawn is the
condenser K connected across .the telephone receivers,
The object of this condenser is to absorly the peaks of
the high-frequency current pulses passed by the crystal,
thus maintaining. a better average potemtial across the
telephone coils.
and utilise the high-frequency component of the signal.
The self-capacity of the telephone coils also fulfils the
same function, but is not always sufficient to give the
best results in this respect, and therefore it is desirable
to increase the capacity by connecting a small shunt
condenser as shown. 'The best value of capacity to use
‘can be found by experiment, but will be approximately
o.00z uF. Tdo large a condenser will tend to absorb
the higher frequencies of the telephone modulations and
thus mufle and distort the reproduction of the sound.

g Fig. 1.—A simple crystal
receiver.

Using a Voltage Bias,

If it is desired to use a voltage bias on the crystal,
and this is essential if a carborundum crystal is used,
we shall require a two-cell dry battery and a potentio-
meter connected as shown in Fig. 2. By connecting the
telephones to the middle point of the battery we are able
to obtain conveniently either a positive or a negative
bias on the crystal by moving the slider towards either
the positive or negative encl of the potentiometer. The
“resistance of the potentiometer should be as high as
possible to economise hattery current; a resistance of
250 ohms at least should be used.

In the simple diagrams illustrated in Figs. 1 and 2,
it will be noticed that the crystal is connected direct to
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In other words, it helps to smooth out’

-tric losses as the square of

the aerial terminal, thus including the whole of the aerial
tuning inductance across the detector circuit. In a great
many single-circuit crystal receivers it will be found that
the crystal is connected permanently to this point, the
idea being that since it is the point of highest potential
to earth, the maximum current will be passed through
the detector circuit by connecting it to that point. This,
however, is by no means necessarily the best arrange-
ment, as a little consideration will show us.

Obtaining Maximum Signal Strength,

Perhaps the best way to examine this questlon is to
look at it from the energy point of view. An incoming
signal of given intensity can be regarded as imparting
a definite amount of energy to the aerial system with each
successive wave. When the aerial circuit is in tune with
the frequency of the wave, we get conditions of
resonance in which the energy imparted to the aerial
system builds up with each successive wave. If there
were no expenditure of energy in the aerial system, the
building up process would continue indefinitely, and the
amplitude of the EMF across the circuit as well as
that of the current flowing through the circuit would
continue to increase with each successive wave or cycle.
In practice, however, there are always losses in the
circuit, the chief causes being the resistance losses in
the aerial wire and earth connection and in the asso-
ciated tuning coils and dielectric losses in the surround-
ing vegetation, trees and buildings, and in the tuning
condensers. The actual amount of energy lost per cycle
in this way increases with the amplitude of the oscilla-
tions, the resistance losses
increasing as the square of
the current, and the diclec- %’

A
C

the voltage. Since each in- n[.__

coming wave only imparts a
“15 ‘

definite amount of energy to I_w’
the aerial circuit, it is

evident that after a certain .
number of cycles a bhalance '_T_l -

is reached when' the loss of

Fig, 2.—A crystal receiver with
energy during each cycle iS a “carborundum detector and
equal to the gain from each bias battery.
wave, and therefore when this point is reached the
building up process has reached its maximum limit.

In a crystal receiver the whole of the energy which
operates the telephones is obtained from the oscillatory
circuit, and, consequently, as soon as we connect the
crystal circuit across the oscillatory circuit, we immedi-
ately increase the expenditure of energy in the latter,
and therefore substantially reduce the maximum ampli-
tude of EMF which would otherwise be attained by
a given signal.

" Owing to the bend at the bottom of the characteristic
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The Crystal Receiver.— '

curve of a crystal detector, the efficiency of detection is
less for voltages of small amplitude. If, therefore, we
connect the crystal across the points of maximum poten-
tial in the oscillatory circuit, .we may in certain cases
so overload the aerial as to practically wipe out the

resonance effect and thus bring about reduced efficiency -

of detection and a consequent loss of signal strength.
Moreover, we shall un_necessélrily flatten ‘out the resonance
curve of the oscillatory circuit, thereby .bringing with
it the further disadvantage of reduced selectivity.

The problem is somewhat similar to driving a-mator
car uphill,

1

I

¥i4. 3.~The aerial tuning con-

denser is connected in series

witn the aerial coil in this re~
ceiver,

Fig. 4.--Connections when a
tapped coil is aised.

load the engine and perhaps fail to take the hill, but,
if we change into a lower gear, we can take the hill at
a fairly high speed. It will be found that for a given
motor car there is an optimum rate at which power can
be taken from the engine, and to get the best result we
must regulate this by changing the gear ratio to suit the
characteristics of the.car as well as the conditions of the
road. In the same way there is an optimum rate at
which energy can be transferred from the aerial circuit
to the detector to get the best results from a given signal,
and this rate must be regulated to suit the conditions of
the oscillatory circuit as well as those of the detector
circuit. -

High and Low Resistance Grystals.

Now the crystal detector itself may belong to either
of two main classes, namely, the high resistance class,

- of which carborundum and perikon can be quoted as the

most useful examples, and the low resistance class, such
as galena and most of the proprietary crystals ending
in ““ite.”” The resistance of a carborundum crystal is
about six or seven times that of a galena crystal. Tt
therefore becomes a question of -how to regulate the con-
stants of the tuned receiving circuits and the points from
which connections to the.detector are taken to suit the
character or impedance of the detector circuit.

The high - resistance crystals require a greater ampli-
tude of EMF across them to deliver the same energy
to the telephones, but -take a proportionately lower
current -from the oscillatory circuit, while conversely the
low resistance crystals take a- larger amount of current
from the oscillatory circuit at a lower voltage. This,
however, is by the way, and does not affect the question
we are considering, namely, the best point at which to
connect the detector circuit. In the case of bboth classes

of detector, the rate at which the energy is transferred .

to the detector circuit is governed by the amplitude of

Wireless
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If we drive on the top gear we may over-
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the: EM¥ across the circuit, but the optimum -yoltage
for a particular set of conditions will only differ in
magnitude in the two cases.

The Ratio of Capacity to Inductance,

If the wavelength of the incoming signal is somewhere
near that’ of the receiving aerial, only a very small
inductance would normally be required to bring -the
aerial circuit into tune; in which case the amplitude
of the EMF generated by an incoming signal across
this inductance would probably be too small for efficient
detection. This can be got over by connecting a series
condenser in the aerial circuit, as shown in Fig. 3, to
enable a greater value of inductance to be used with a
corresponding increase in the amplitude of the EMF
across it. We can in this way adjust the EMF.
applied to the detector to the optimum value required
for detection. The smaller the series condenser the
larger the necessary inductance for tuning purposes.
Therefore, when using a high resistance crystal, a smaller
series condenser will be required-than for a low resistance
crystal. The amount of inductance introduced in this

* way should not be more than is necessary to produce the

optimum conditions for detection. Otherwise, we over-.
load the aerial with the detector, as already explained,
besides introducing unnecessary losses in the aerial
system.

If the wavelength of the incoming signal is very long
compared with that of the receiving aerial then the
amount of inductance required for tuning purposes .will
probably be more than sufficient to give the necessary
amplitude of EMF for optimum detection, which again
would mean overloading the aerial circuit if the detector
were connected across the whole inductance. In such
cases there are two convenient ways of adjusting the
circuit to obtain the best result. Either we may arrange
to connect the detector to some intermediate point along
the tuning inductance without disturbing the tuning of
the aerial circuit, as shown in Fig. 4, or we may connect
a parallel . condenser in the aerial circuit as shown in
Fig. 5, thereby reducing the amount of inductance
required for tuning purposes and consequently reducing

LOW RESISTANGE
OCRYSTAL

e

Fig. 5.—The tuning c¢f this re- =
ceiver is carried out by adjust- N
ing the tapped coil and the Fig.
: parallel condenser.

6.—A coupled circuit
receiver.

the amplitude of EMF across it. Of the two methods,
the former will generally be found to be the best and
most convenient arrangement in practice, although this
will depend largely upon the resistance of the aerial and
earth and the relative resistances of the condensers and
inductances employed. - : B

In the case of a coupled circuit receiver, we have a

— . A 29
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#he Crystal Receiver.—

much better opportunity of making the best use of the
energy imparted to the osciliatory circuit Ly the signal
because we have the whole of the oscillatory circuit
under our control and we can arrange the proportion
of the inductance and capacity of that circuit to suit the
needs of the particular «letector used without introducing
unnecessary resistance info the circuit. For example,
suppose we have two closed oscillatory circuits, both
tuned to the same wavelength, one having a large capacity
and small inductance as in A, Fig. 6, and the other
haging a small capacity and large inductance as in B,
Fig. 7, but both tuned to emctly the same wavelength
and both having exactly equivalent internal losses.
Clearly, if the circuits are excited. so that the same
amount of energy is imparted to both, the oscillations
built up in the circuit A will reach a higher current
amplitude, but a lower voltage amplitude than those in
the circuit B. From this it-is easy to see that in design-
ing the circuit for a high resistance detector we should
keep the L.C. ratio of the circuit high as in TFig. v,
and for a low resistance detector the L.C. ratio should
be low as in Fig. 6.

Wﬂiﬁ@ﬂ@@@
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There is, of course, an optimum value in each case,
but, generally speaking, it will be found that for a car--
borundum crystal the capacity. of the circuit should be
kept down to the lowest possible value by using. an
inductance coil of very low self-capacity and of suffi-
ciently high inductance to tune to the necessary wave-
length with the smallest pos-

sible condenser.

In the case of both the
single circuit and coupled
circuit receiver the higher
the H.F. resistance of the
oscillatory circuits the less
critical will be the adjust-
ment of the correct detector
On the other
hand, we can obtain far =
more efficient reception, both ‘
in intensity und selectivity, by reducing the losses in the
oscillatory circuits to a minimum. But the advantage of
using circuits carefully designed to give the minimum
high-frequency losses may be entirely lost by ignoring
the principles explained above.

HIGH RESISTANGE
GRYSTAL

Fig. 7,—Another coupled
circuit receiver,

VALVES
The Louden H.F.

NHE Iouden valve, manufactured by the Tellows
Magneto Co., Ltd., Park Royal, is offered in two
dlstlnct torms one for high-frequency work and

the other for low- f1equency amplmcatlon and detection.
The construction of hoth types is
materially the same, the essential dif-
ference being in the number of turns.
contained in the grid, the ¥z or high-
frequency valve having of course the
larger number.

The anade, instead of the usual metal
cylinder, is also in the form of a spiral,
but of somewhat shorter length and
coarser wire than the grid. Louden
valves are Dbright emitters, and both.
types have the same filament and plate
ratings, which are given by the makers
as follows :—

IFilament volts 4.5 to 5; filament cur-
rent o.4; plate voltage 40 to 8o. The
usual bench tests were applied to sample
valves of these two types, the results of which are given
in the tables.

In both cases the ratio of amplification factor to plate
impedance is rather on the low side. This appears to be
the case with most valves having the anode in the form
of a spiral, and this” result confirms that obtained with
another make of somewhat similar construction.

Nevertheless, the Fz2 is a very good high-frequency
amplifier, using about 6o volts H.T. This valve also
gave excellent results as a detector, and, for this work,
we prefer it to the other Louden valve, although the latter
is advertised for detecting and L.T. amplifying.

A 30

‘The Louden valve,

TESTED.

and L.F. Valves.

The F1 is quite a good L.F. amplifier provided the
input is kept at a moderate value, but for serious L.I<.
work the emission is rather low. It cannot be emphasised
too strongly that for L.F. work we require a valve having
a fairly low impedance if satisfactory results are to be
obtained with the ordinary type of intervalve transformer.

For a bright emitter the Louden filament consumption
is unusually low and at its moderate price should

.command a ready sale.

LOUDEN F1 (LOW FREQUENGY).
Fellows Magneto Co., Lid.

Filament Amps.,
Efficiency, 3.05 mhhampews per watt.

Filament Volts, 4.8.
Emission total, 6 milliamperes.

Plate Plate Grid Bias. Plate Ampli- Impedance.
Volts. Cwrrent. Volts. Current. fication Obms.
Milliamps. Milliamps,* Factor.

4y 1.13 -2 0.68 5.82 28,500

{0 2.2 —3 1.3 5.32 :.’.1,000
(80 - 3.306 —5 2.0 5.4 20,000

1 Ylate current when grid is biased to the value of Col. 111,

Similar tests on the H.F. valve gave the results

LOUDEN

Filament Volts, 5.0.
Emission (total), 6 milliamperes,

_enumerated below :—

F2 (HIGH FREQUERNGY).

Filament Current, .42,
Efficiency, 2,6 milliamperes per watt.

Plate Plate | Grid Bias. Plate Ampli- Impedance,
Yolts. Current. Volts, Current. fication hins,
Milliamps. Milliamps.® Factor.
40 0.34 0 0.24 14.8 83,000
60 0.67 -1 0.41 14.8 74,000
80 1.05 —~2 0.49 - 14.9 73,000

1 Plate current when grid is biased to the value of Cél. 111,
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NEWS FROM

Listening v. Legislation. .
Colonel Moore-Brabazon, M.P., does
not relish the publicity which he received

in connection with the installation of a

_wireless receiving set in his room at the
" House of Commons. He argues that if
- he wants to listen to selected items from
the B.B.C. programmes, he should be
able to do so as and when he is able to
spare the time. A newspaper reader does
not necessarily read his paper through
religiously from start to finish, but picks
out items which interest him, Likewise,
Colonel Moore-Brabazon only listens to
wireless items that interest him. He is
not the type of politician who is likely
to be a wireless “fan’’ at the expense of
his parliamentary duties.

0000

A Danish Conduetor, .

M. Paul Klenau, who conducted a per-
formance of Beethoven’s Ninth Choral
Symphony from the Birmingham Station
on April 6th, is the only Dane who has
conducted the Royal Philharmonic
Orchestra of London in all its 113 years

_of existence.
Q000

An Essay Competition.

The B.B.C. has arranged another Essay
Competition for the Easter term in con-
nection with its series of wireless broad-
casting to schools.

Specimens of the children’s written de-
scriptions of these educational talks show
the value of this particular method of
teaching. Even youngsters of nine years
of age write well on the subjects treated
by Mr. J. C. Stobart, the Director of
Education to the B.B.C., and other lec-
tarers, but the schoolboy “‘howler’ and
the flash of unconscious humour are con-
spicuous by their absence.

0000

Marconi Criticised.

It is another story when the children
arve given a free hand in expressing their
opinions of broadcasting as ' a science.
For instance, among some recent essays
emanating from a London- secondary
school which have found their way to
B.B.C. headquarters, is a rather depre-
ciatory criticism of Marconi.

“What,” asks the writer, “would the
work of this man be worth without the
invention which brought about a. revolu-
tion in the science of wireless? I mean
the Fleming Valve.”

Another scholar who, visited a broad-
casting studio noticed ‘‘an air of supreme
quietness floating about.” The. slightest
cough, he writes, would immediately be

heard by millions of people; and then : ‘

“What a great rag it would be to make
a noise!” We can quite imagine the re-
straint which the young rascal had to
put upou- himself to resist the obvious
temptation.

cooQ

Subtle £

“Wireless instalments *~—a frequently
recurring term in children’s essays—cou-
veys a subtle meaning—a good deal more
subtle, indeed, than the term ‘‘installa-
tions ’* which is intended—to those lis-
teners who got their programme in patches
when the new 2LO was suffering the
pangs of an untimely birth, a short time
ago.

coDO

Less Oscillation Now.

One redeeming feature of listeners’ ex-
periences of reception from the early
efforts of the new permanent station was
that the extra power of the station re-

. LPholo: Daily News.,
WIRELESS IN HOSPITAL. ‘A few weeks

ago a partially blind hawker, Albert
Knowland, seen in the photograph, was
knocked down and seriously imjured in
the Strand, London. .Hearing of his
plight, Messrs. Burndept have installed
an Ethophone Duplex receiver at his bed~
side te while away his hours of pain.

THE STATIONS.

duced oscillation considerably. One report
stated that transmission was ~ strong
enough to bear down the Morse in th
Channel. :

On the other hand, nearly a dozen sta-
tions, mainly Spanish, have recently been
interfering on the wavelength of 5XX,
Some of these are CW and some spark.

- ocooo’

Investigating Interference,

In the meantime many listeners will
think it quite a bright idea of Captain
Fraser, M.P., to suggest that the Post-
master-Gteneral should utilise a portion of
the profit which he holds as a result of
his“department’s share of the licence fees
for the purpose of an administrative and
technical enquiry into all interference
with broadcasting caused by service, com-
mercial, and other +transmissions or
electro-magnetic radiations of the fre-
quencies used for broadcasting.

0000

Broadeasting from a Liner P

A proposal has been made to use one
of the largest British liners when she
next docks as a broadcasting station for
a single night only, in lieu of the adjacent
land station of the B.B.C.

As the Postmaster-General has inter-
dicted the establishment of. additional
broadcasting stations for the present, it
is open to question whether he might not
consider this temporary departure from
custom as a breach of the rules; besides.
what practical purpose could be served
which has not already.been accomplished
by the use of the ordinary station in the
same neighbourhood?

00O0Q

A New Crystal.

During blasting operations at the
sewage works at Fsholt, the workmen
noticed that the debris had a silvery
appearance, and on closer examination
they discovered crystal deposits, the
pieces being about the size of the average
wireless crystal. One man, attracted by
the similarity, took a piece home, fixed
it to his set, and found that it improved
reception from the nearest relay station-
by some 300 per cent. Local listeners
are now trying to obtain these crystal
detectors, which have been tried by a
number of the men employed at the
sewage works with remarkably good
results.

1f the analyst’s report on the samples
submitted to him show that the crystal-
lisation is directly due to the work cax-
ried on at the sewage farm, we may sec
municipal corporations . throughout the
country setting up in a mnew line of
business. :

A 3T
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Broadeasting Parliament.

The Prime Minister told the House of
Commons the other day that the time
had arrived when a Select Committee
should be set up to consider the desir-
ability of broadcasting the proceedings
in both- Houses of Parliament. But a
plebiscite is surely necessary to ascertain
- whether listeners themselves favour the
idea of having political speeches, often
of a tedious nature, added to the burden
which they already (sometimes) bear.

ocCon

. Atternoon Speeches Only ?

It is true that many of the speeches
would be transmitted in the afternoonm,
when the average listener who wants
entertainment and amusement is engaged
in his normal avocation. So far as the
evening speeches are concerned, difficul-
ties could be overcome by allocating a
special wavelength to parliament and
carrying on with the station programmes
as usual on their own wavelengths.

[sNeRoNe)

Difficulties to be Surmounted.

The B.B.C. is always willing to broad-
cast matter of importance and interest
from the public point of view, and while
there is no inseparable difficulty in ar-
vanging to broadcast parliamentary
speeches limitations are imposed by the
nature of the arrangements which would
be necessary in such places as the House
of Lords and the House of Conunons, It
will be comparatively simple, for in-
stance, to broadcast the front bench
speakers without the interjections and
other interruptions, but if it were desired
to transmit the back-benchers as well,
the ideal arrangement would be for each
Member to have a microphone of his own
and a plug so that he could put himself
into circuit when he rose to speak. That
might, however, upset parliamentary
etiquette, for how could the speaker put
his hat on if he had a microphone appa-
ratus attached to his head? It might
also be necessary to have a separate high
power station to broadcast Parliament on
a greater wavelength, and so avoid inter-
ference with the ordinary B.B.C. pro-
grammes. The cost of such a station
might be in the neighbourhood of
£20,000 to £30,000. These are the chief
points that would call for solution when
the Select Comumittee met.

ocooC

Tipsters, Take Note,

The Canadian Parliament has adopted
a resolution prohibiting the broadecasting
of racing odds and selections, but the
Bill, if it becomes law, will only control
the activities of the hookie in a lhmited
degree, as American broadcasting sta-
tions. would not be affected, and there
would still be nothing to prevent the
Canadian racing entbusiast from picking
up information broadecast from American
stations.

The problem of broadcasting racing

A 32
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FUTURE FEATURES.

Sunday, April 1Zth.
London, 3 p.m. ... Tchaikovsky Concert. 5.B. to other

. Stations.
De Groot and the Piceadilly Ovchestra.

Bach Afternoon.

London, 9 p.m.
Aberdeen, 3 p.m. ...

Monday, April 13th.
London, 8 p.m.

Bank Holiday Programme.
Glasgow, 8 p.m.

Old English and Pastoral

Scenes.

Tuesday, April 14th.
London, 8 p.m.
5XX, 8 pm.

- Wednesday, April 15th.
Cardiff, 8 p.m.
Glasgow, 8 p.m.

Star Ballad Concert. S.B. to all Stations
Clamher Music and Drama.

Pre-War Reminiscences—III,

Operatic Night. $.B. to Aberdeen,
burgh, and Dundee.

Symphony Concert,

din-

Belfast, 7.30 p.m. ..

Thursday, April 16th.
London, 8 p.m.
Birmingham, 8 p.m.
Aberdeen, 8 p.m. ...
Glasgow, 8 p.m.

Friday, April 17th. )
Bournemouth, 8 p.m.

Chamber Music and Drana.

British Composers’ Night.

Operatic Night. : Co -
Jacobite Memories.,

Coinic Opera Night, “La Mascotte.”
2 ght,

Manchester, 8 p.m. Symphony  Concert witlr Augmented
Orchestra.

Glasgow, 8 p.m. . Scots Composers and Authors.

Saturday, April 18th. - ’

London, 8 p.m. Musical Comedy Night.

Bowmemouth, 8 p.m. Operatic Cross-Word Puzzle. S.B. to
5XX, .

Glasgow, 8 p.m. Around the British Isles in Folk Song and
Dance. .

Belfast, 7.30 p.m. ... The Orchestral Players’ Benevolent Fund

. - Concert.

odds may in futwe call for legislation
throughout the world, as there will be no
scientific barrier in the way of the dweller
in Montreal from indulging in a flutter
on a race in England, or alternatively, to
prevent a Londoiuer from backing a horse
in an Australian race on starting price
information broadcast from Melbourne or
Sydney wiithin a few seconds of the com-
mencement of the race.

[sRaReRe)

Mr. Clifford W. Collinson.

Mr. Clifford W. Collinson, who has
given several talks from 2LO, including
“ Surfing at Syduney,” and South Sea
topics, suffered minor injuries in the
disaster to the Bordeaux-Paris express
the other day.

In a recent letter to the B.B.C. he
said :

“I am very sorry that the condition of
mty throat will not permit me to give my
wireless talk next Saturday evening., My
throat has heen bad now for over two
months, and under medical advice I am
proposing to take a short sea trip.

“A friend of mine, a captain in the
Mercantile Marine, is sailing for Alicante,
i Spain, to-night, and I have arranged
to go with him., I hope the trip will
effect a cure, so that I shall be in good

health for my next engagement at 2LO
on April 11th.”

[eeRolv]

A Real Globe-Trotter.

My, Collinson has travelled on liners,
sailing ships, and tramp steamers, and
once said that he had been round and
round the world till he got dizzy, and
stepped off on a South Sea island.

He has shot alligators in the tropics,
rapids in America, and dice in Alaska,
He has caught salmon in British Colum-
bia and malaria in the Solomon Islands;
has raised wheat in Canada and Cain in
China ; has spent money in Java, time in
Japan, and Christmas in the Philippines;
and has grown coconuts in the South
Seas and whiskers in Borneo, where pre-
sumably he was in need of hirsute
adornment.

(el oo Ne)

Licence Fees in Other Countries.

Australian listeners are complaining of
having to pay a licence fee of 3bs.; the
Germans protest against 2s. a month,
which is the contribution enforced upon
them for their entertainment; so listeners
in Great Britain should take heart of
grace, as their cage might be far worse
than it is.
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HOW TO MAKE VALVES.

An Inexpensive Method of Valve Construction Within the Reach of the Amateur.
: By G. R: M. GARRATT (5CS). '

been too much inclined to regard the manufacture

of valves as a monopoly of certain large firms
equipped with expensive and elaborate machinery. It is
therefore my. object to disprove this belief and to show
that the average amateur is quite as well able to con-
struct his own valves as anyone else. I am ready to
admit that plenty of patience and spare time are re-
quired, but there is no reason why anyone possessing
these qualifications should not become proficient at valve
construction. It is an occupation which is capable of
providing endless interest and opportunities for private
research work, and at the same time the initial outlay
is not beyond the reach of the average amateur. )
"~ The most expensive items in the equipment are the
glass-blowing apparatus and the pumping apparatus, but

I[N the past, amateur wireless enthusjasts have, I think,

at the outside the total expenditure need not exceed £5

or £6. Such a sum is not excessive in view of the
interest to be derived from such a hobby.
~ The glass-blowing appara-
tus consists briefly of a small
blow-pipe and a pair of foot
bellows.  The blow-pipe is
worked off coal gas, and the
forced air from the bellows.
Fig. 1 is a sketch of the
usual arrangement, and it
may quite easily be con-
_structed from odd pieces of
3 brass tube. The gas is led
T e al _pieeange= up the outer tube, while the
air is forcer up the inner tube
and through the fine jet at the end.
will give a very hot, concentrated flame, which is very
‘suitable for glass blowing. :

FORCED
AIR

Double-acting Bellows.

The bellows are rather difficult to make at home, and
it is certainly advisable to buy them ready made. It is
essential that they should be double-chamber bellows,
in order to give a constant steady flow of air.. A jerky

flame varies so much in "temperature that the glass is

liable to crack. )

Double-acting bellows are rather difficult to make,
owing to the valves and the complicated binding, but they
are fairly cheap to buy. In case anyone should.attempt

SMALL
WEIGHT

STEP HINGES

HINGE VALVES

Fig. 2 —Explaining the construction of double-acting bellows.

Such a blow-pipe

the construction "of one—and it is certainly not beyond
the capabilities of an average man—a diagram (Fig. 2}
shows the main points, o

On the downward stroke the air in the lower chamber
is forced into the upper chamber, which it leaves by
means of the outlet pipe. A weight on the top keeps

GOLD-

c o LEAF CONSTRICTIONS

CARBON

DEWAR CUP
*FOR LIQUID AIR

Uf

Fig. 3.—~Arrangement of the
apparatius - for exhausting the
valve. ]

the pressulie fairly constant. During the upward stroke,
air is drawn into the lower chamber, but it is prevented
from entering or leaving the upper chamber by the valve.

" The Vacuum Pump.

Valves, to be of any real use, require a very hard

vacuum, and to produce this a highly efficient pump is
required. As a rule, efficient vacuum pumps are ex-
pensive pieces of apparatus, but the one described here
is neither expensive nor complicated, although it is, per-
haps, somewhat tedious in operation.
- Referring to the illustration, Fig. 3, CD is a long glass -
tube about 4sin. in length, down which mercury is
allowed to flow from the reservoir A at the top. The
lower end is fastened into a glass vessel, B, by means
of a cork. A few millimetres above the level of the
‘lower end of the tube is a small spout from which the
mercury “can’ escape, to be returned at intervals to the
reservoir at the top. :

The tube CD is attached to the reservoir at the top
by a piece of rubber ¢ pressure tubing,’’ which is fitted
with a strong adjustable clip to regulate the flow of
metcury. The upper part of the tube CD branches off
into another tube communicating with the valve to be -
exhausted.

The mercury is allowed to fall drop by drop down
the tube, and as each drop passes the branch tube it
carries with it a small quantity of air which is drawn

“out of the valve. As soon as the mercury starts to flow,

the exhaustion commences, and the whole tube is seen to
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be filled with little pellets of mercury separated by small
drops of air. Air and mercury escape by the spout of
the bulb B.

After the exhaustion has been proceeding for some
time it will be noticed that the air dividing the drops of
mercury gets smaller and smaller, until the lower part
of CD appears to contain a solid column of mercury
about zoin. high. At this stage of the operation a con-
siderable metallic noise is heard, caused Ly the drops of
mercury falling on the top of the column, without en-
¢losing any air to act as a cushion. The evacuation is
as complete as the pump will get it when the drops of
mercury fall without enclosing the slightest air bubble.

Such a pump, however, is itself scarcely able to pro-
duce a sufficient vacuum for even the softest valves, and
certain other precautions have to be taken to ensure suc-
cess. A mercury pump alone will evacuate to a pressure

of about .coo45 mm. of mercury, and it acts far more

efhmently when the temperature is very low. The reason
for this is that the vapour pressure of a liquid such as
mercury decreases with the temperature, but it might be
fnentioned that a mercury pump will in fact evacuate to
a.pressure rather lower than the vapour pressure of the
mercury at that temperature.

Exhausting the Valve.

One serious defect of the pump is that it will not
deal with water vapour, and, consequently, traps have
to be inserted to absorb water vapour and mercury vapour.

These consist of two small glass bulbs containing
respectively gold leaf to trap the mercury vapour, and
phosphorus pentoxide to trap the water vapour.

In order to reduce the pressure of the gas in the valve
below the limit of the pump, it is necessary to make use

- of the ability of charcoal to asborb gases. By the use
of carbon absorption apparatus it is possible to obtain
very hard vacua indeed—about 3 x 10-® mm. is a normal
value. Oxygen, nitrogen, and water vapour are readily
absorbed, hydrogen and carbon dioxide rather Iless
s0, and helium, neon, and argon least of all, but as
these latter exist only in minute quantities their pres-
ence is of insufficient importance to justify serious atten-
tion. If carbon ahsorption apparatus is used, a trap
for water vapour is unnecessary.

The actual process is as follows: The apparatus is set
up as in Fig. 3. Each part of the apparatus should be
joined up with glass tube by means of the blow-pipe in
preference to pressure tubing, and small constrictions
should be made as indicated to facilitate the sealing-off
process. The pump is started and left running until it
is judged by the sound of the mercury that the pump has
done its work. Then a flame from a Bunsen burner is
gently applied to the carbon container in order to expel
some of the gases already absorbed by the carbon. At
this point the filament must be heated as brightly as pos-
sible and a fairly high potential applied to the anode.
The grid should also be connected to the anode for a
short time, but care must be taken to see that it does not
melt. After a short time the grid may be counected to
the filament leads. -The object of this pracess is to bom-
bard the electrodes and force them to give off any ab-
sorbed gases. If it is possible, the glass of the valve
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itself should also be gently heated to drive off stray
gases. 'These absorbed gases consist mainly of hydrogen
and water vapour, and if they are not removed at this
stage the valve will become soft after a little use. The
gas seems to cling tenaciously to the surface of the glass
and the elegtrodes in the form of a condensed surface
layer, but when heated to a temperature of 2z00° or
300° C., practically all the gas is liberated. If this is
pumped off now, the performance of the valve will be
far more constant in use,

All this time, while the electrodes and carbon are
being heated, the mercury pump is still in operation, but
after ten or twelve minutes the constriction on the pump
side of the carbon container may be sealed off with the
blow-pipe and the pump stopped. The carbon may now
be allowed to cool while the valve is still heated, and
after a few minutes the carbon container should be
lowered into a flask of liquid air. The liquid air should
be kept in a special flask, or it will evaporate speedily.
This action causes the carbon to absorb the very last
traces of gas, and after a few minutes the valve may be
sealed off at the pip. Care must be taken to heat only
as much of the glass as Is necessary to make a perfect
seal.

The filament wire, which is- obtainable from Johnson,
Matthey and Co., 78, Hatton Garden, Tondon,
LE.C.1, is made of tungsten. It is made in a large
number of standard sizes, but wire intended fo ecarry
about .4 amp. is most suitable for receiving valves.

The construction of dull emitier valves should not be
heyond the capabilities of an amateur, but, as a rule,
they are not very reliable. Either the filament coating
falls off, the vacuum gives up, or the valve is too hard
and dry to start with. There are so many accidents

fig. 4.—Putting a new bulb on a valve.

which may happen, and the finished product is so un-
reliable that it is advisable for an amateur to coniine
his attentions to bright emitters. :

Dull Emitter Valves,

In case any reader should care to experiment in this
‘direction, a few details may be useful. It is necessary
to make a thin layer of thorium oxide adhere to the
‘filament, and this is most easily done by dipping the
filament into thorium nitrate and then heating gently in
a low-temperature flame to reduce the nitrate to the oxide.
Care must be taken to use the non-luminous part of the
flame, as the luminous flame deposits carbon, which ruins
the filament as a dull emitter. The process of dipping
the filament has to be repeated several times for good
results, but the whole coating is very delicate and lable
to be severely dﬂmwu’l by excessive heatnw or -careless
handhnu -
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How to Make Valves.— B
As a rule, it is easier to use the electrodes and ‘ foot ’’
of an old valve and seal them into a new bulb than to
“repair ‘the filament of a valve through holes in the bulb.
_The ebonite cap and glass bulb must be taken off, and the
wires to the valve legs coiled up insidei the foot.

Fitting a New Bulb.

Seal a small glass tube on to the closed end of a
lead glass test tube, which will act as the new bulb
for the valve. The electrodes may now be laid inside
the tube, the open-end of which is sealed off with the
electrodes laose inside, Fig. 4.

Now allow the foot to fall gently against the closed
end, .and heat” all round with the blow-pipe until the
foot becomes entirely sealed to the end of the test tube.
Then, with an odd piece of tube, pierce the bottom of
the tube to gain access - to the foot and the connecting
wires. Pull away with the glass tube as much of the
glass round the seal as possible without reducing the
strength of the seal.
exhaustion tube, the seal may be gently rounded.

Wireless
Worldl

By blowing gently through the.
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After extensive glass work on a valve, it should be
allswed to cool very gently, and, if possible, should be:
kept at a high temperature for some time before cool-
ing. If the valve is cooled quickly, the glass is certain
to crack, so it pays to spend considerable time on this
operation.

Conclusion.

In conclusion, the author would like to state that he
has never had any experience with commercial valve
manufacturing. The valves which have been made so
far are not perfect, but as greater skill is acquired, the
performance of the valve gets better, and there is no

.reason why, with greater skill, they should not be as

good as any valves on the market.

I hope that this article will help- to stimulate amateur
interest in experimental valve construction, and- that it
will show that valve manufacture is not limited to large
companies with complicated and expensive instruments,"
but is an art which may be acquired by anyone possessing
the necessary spare time.

s -

TAPPING COILS.

A New Method of Making Taps on C’ylindﬁcal Coils.
By P. J. PARMITER.

HE following method of tapping off a cylindrical
N coil will be found highly satisfactory and will give
the finished coil an extremely neat appearance.
Assuming that the ‘¢ former "’ is fixed in position in
the lathe or winder, proceed as follows :—Cut two strips
of ‘“sticky ”’ insulating tape, to be 3 or 4 inches longer
than the axial length of the former, and lay the strips
parallel to one another on the surface of the former,
separating their adjacent edges by about %in.  Their
natural stickiness will usually suffice to enable them to
remain in position without any additional support.

Drill a hole in the former to secure the end of the °

wire in the usual manner, and loop the end of one of
the tapes around the wire so as to subsequently secure
it. Wind the coil in the usual way, laying the turns on
the top of the tapes. When a tapping is required, raise
the first tape, and, bending the wire sharply at right
angles, bring it up between the tapes; then bend it in
a sharp loop about an inch long, finishing with a second

right-angled bend, over which the second tape is laid. -
Stretch the tapes tightly so that the loop projects sym-.
metrically between them and continue winding the coil.

on the top of the tapes until the next tapping is required,
when the process is repeated.

Terminating the Winding.k i

Two or three turns from the end of the coil loop back

one of the tapes, and at the last turn cut off the wire,

leaving a free end of convenient length, and pass it
through the loop. By firmly pulling the free end of the
tape the.last turn of wire is secured. Cut off the remain-
ing ends of the tape which project beyond the coil and
draw out the initial end of the coil from the hole ifi the

former. Tlhe coil will now be secured by the tapes alone
without the inconvenience of having its ends passing to
the inside of the former.

The ends of the loops are carefully cleared of in-
sulation and then tinned ready for soldering on the
leads to the studs on the tapping switch.

Best Spacing for Tappings.

If tappings are to be taken every few turns along the
coil it is advisable to lay on the tapes at an angle of about

'30° to a line passing through its axis, as then the turns

. FINISHED
TAP .

Methed of making a tapping
- loop. .

will be ‘staggered * around the periphery of the coil,
rendering the process of making connection to the loops
easier and ‘more expeditious. -- In addition the taps will
have a larger space between them, which is an advantage,
as the self-capacity of the completed- coil will be lower
than when the taps are arranged closer together.
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A Review of the Latest Products of the Manufacturers.

A USEFUL PLUG AND SOCKET
TERMINAL.

The * Multi-Kontact " (M.K.) plugs
and sockets produced -by Messrs. Belling
“ & Lee, Ltd., Queensway Works, Ponders
: End, Middlesex,
are extremely
well made, and
provide a  con-
.venient and  cer-
tain  method® of
connecting the
aerial, earth, tele-
phiones, batteries,
ete., to a receiver,

The success of
these units is due
largely to the
special arrange-
ment of lateral
slits in the plug C.
When a  single
longitudinal slit is
employed to give
springiness to a

plug,” the two
sides {requently
hecome pressed
together and a
loose and uncertain
contach results,

An efficient plug and . e y
socket connection. This condition 1s

not likely to occur

with the method of slitting employed in

the MK, plugs.

The upper part of tlie plug is turned
out of insulating material, and encloses
a special form of internal chuck B,
which will effectively hold stranded flex
or any gauge of solid wire below No. 14
S.W.G.  The split chuck is securely
fixed to the jusulating sleeve, and is
closed up by the threaded upper end of
the plug (!, The wire is inserted through
the top of the sleeve at A.

The socket is provided with a solder-
ing lug P of small diameter, which
reduces geéneral heating of the sockét
when the joint is made. Iudicating
washers D are supplied marked with
the lettering in - general use, and also
unmarked so that special markings may
be adopted if required.

0000

“FERRANTI?? INTERVALVE
TRANSFORMERS.
The name of Ferranti is well known
tu electrical engineers in conmection with
power transformer desizn and construe-
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tion, and the Ferranti type
intervalve transformer upholds the repu-
tation for sound workmanship and
reliable performance, which this firm
has held for nearly 40 years.

The core, though rather small in cross
section, is constructed from thin lamina-
tions of the best transformer steel, and
fitted together without air gaps. Special
attention has been paid to the winding
of the transformer coils,  the individual
layers of which are separated with insu-
lating material. The finished transformers
are subjected to exhaustive electrical
tests, which include, in addition to the
nsual ingulation tests, an a.c. test of
the transformation ratio (1:4) and a
test for power loss in the windings and
core. This transformer can be thoroughly

The Ferranti intervalve transformer.

recommended where reliability is of first
importauce.
The address of the manufacturers is:

Messrs. Ferranti, Ltd., Hollingwood,
Laneashire.
' 0000 ]
THE “MICRO-RADIO »’ POTENTIO-
METER.

It is often inconvenient, where space is

-limited, to fit a potentiometer of the

circular type, and a neat instrument of
the type illustrated herewith can often
be use with advantage. The resistance
of the * Micro-Radio” potentiometer
winding is 4560 ohms, and is wound as
a single layer on a cylindrical former 1}
in. long, and § in. in.diameter.  The

AF2.

bushes, spindles, terminals, ete.; are well
made, and the silver plated finish gives
the component a pleasing appearance.

The * Micro-Radio potevntio'met_ter.

The distributing agents for * Micro-

Radio ™ resistances and  potentiometers

are Messrs. J.° F. Smith, 94-96, Hurst

Street, Birmingham, ' ) ‘
VOQO0

THE CHASEWAY VARIABLE GRID
LEAK,

'The adjustment of the resistance in this
component, manufactured by the Chase
Electrical and Manufacturing Co., Ltd., is
vbtained by a sliding rod, which may. be
pushed in, or pulled out, until the correct
resistance 1is obtained. This method
facilitates prompt adjustment where the
resistance has to be varied over . wide
limits, and is superior in this respect to
the screw adjustment usually adopted in
this type of component. It is found that
fine adjustinent is net more difficult with
the slider than with the screw adjust-
ment,

The resistance range Is tested before
the product leaves the works, and the

The ¢ Chaseway " variable grid leak.

limits arve adjusted to 0.001 and 20
megohms, This range will be found to
satisfy all the requirements of ordinary
experimental worl,
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The vesistance element and slider
adjustment are enclosed in a rectangular
moulded case, which is mounted perpen-
dicularly at the back of the panel with

the usual “one hole” method of fixing. .

The approximate overall dimensions of
the moulded case are 25X1ix# in.
cooo

A SHORT-WAVE VARIO-COUPLER,

The « Fada ’’ vario-coupler is of rigid
construction and is built up on a right-
angle aluminium die casting. The rotat-
ing coil is supported on a single spindle
and bearing so that the difficulty of
aligning two spindles is avoided. The
relative position of the fixed and moving
coils is arranged in such a way that a
movement of the tuning dial of 180 de-
grees is necessary in order to change the
coupling from the minimum to the maxi-
mum position. An efficient stop is pro-
vided on the moving coil, so that it is
possible to make the connections to this
coil through flexible leads.

The * Fada ' short-wave varioc-coupler.

Three tapping points are provided en
the outer coil, and the wavelength range
is stated by the makers to be 70 to 150
metres. Supplies are cbtainable from
Messrs. Henry de Leeuw, Sentinel House,
Southampton Row, London, W.C.1.

coccCco

AN EMERGENCY SOLDERING
OUTFIT.

‘When there is difficulty in heating an
ordinary soldering iron, the electrical
soldering set manufactured by the Gos-
well Engineering Co., Ltd., 12a Penton-
ville Road, London, N. 1, may save the
situation. S

Local heating of the parts to be sol-
dered is obtained by passing.a current
from a 4 6r 6 volt-accumulator through the
carbon electrode acting as the “iron,”
and a metal return glectrode, pressed
against the work at a suitable point. To
localise the heating, the return electrode
must be situated as near. as possible to
the joint. An accumulator of large
capacity, such as a car starter batfery,
should be used, if possible, as the dis-
charge current, when the joint is being
made, is heavy, and .might damage a
small battery with thick plates.

Instructions are sent oug with each
outfit, and the cost is bs, 6d.-

- machined and have

_screw 'in-the side of the tuning "

A Novel Soldering Outiit.

[eNeNeNe)

A WELL-MADE VARIABLE
CONDENSER.

Sound mechanical construction is of as
great importance to the success of a vari-
able condenser as careful electrical design.
Variable condensers, more than any other
components, are subjected to considerable
wear, and the bearings and mounting of
the plates must be built to withstand the
strains imposed upon then:. :

The outstanding merit of the variable
condenser produced by Messrs. Peto-
Scott, 77, City Road, London, E.C.1,
lies in its massive construction and
reliability. In addition to the usual
three securing holts for the fixed
vanes, a fom%h
spacing bolt is pro-
vided to give addi- -

tional rigidity to
the end plates,
which are turned

from solid ebonite
of unusual thick-
ness. The bear-
ings are accurately

a large surface
area. which renders the
use of spring friction
washers unnecessary.
Contact to the moving vanes is
made through a coil spring which

ensures silent operation  wlen
the condenser is connected in
circuit, The Dbevelled dial is

fixed to the plain spindle by a set

knob.
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THE EDISWAN EARTHING CLIP.

An earthing clip should be readily
adaptable to all the diameters of water
pipes in general use, and one of the best
ways of providing this adjustment is to
make use of a perforated metal strip
clamped round the pipe. A clamping
screw is inserted through two of the holes,
the distance between these holes heing
adjusted to suit the diameter of the pipe
that is to be used for the earth return.

In the Ediswan earthing clip (WL.241)
the strip is of soft copper, perforated with
+%in. holes, whose centres are spaced Lin.
apart. The clamping screw and nut are
specially designed to simplify insertion in

- An adjustable earthing efip.

the perforated strip and to prevent rota-
tion of the nut when tightening up. All
the parts are well tinned, so that a good
electrical joint will be obtained if the
pipe is well scraped and cleaned,

ococoo

N

SIFAM ELECTRICAL INSTRUMENTS,

In the double-scale instruments of this
make referred to in the last issue, it
should be noted that the L.T. scales are
marked on the dial in red. A panchro-
matic plate was used in making the photo.
graph of " the instrument, and in

consequence the red scale and markings
were nob recorded
ground.

on the white back-
The scale is from O to 6 volts.

The Peto-Scott
variable condenser.
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‘GERMAN BROADCASTING ON A CRYSTAL.

Sir,—~For three nights in succession (February 20th, 21st,
and 22nd), between 7 o’clock and 8.30 p.m., I have picked up
a German broadcast transmission on a crystal.

This was done quite independently of a valve. The recep-
tion was remarkably good, much stronger than either Eiffel
Tower or Radiola, and ounly ignorance of German prevented

me from hearing the name of the station.

-~ As the wavelength is near 290 metres, I conclude that it must
he Hanover, :

The receiver used was a Mark TII¥, utilising the perikon
detector, an arrangement hardly as sensitive as the more
modern wire contact-galena comlination. It should therefore

be possible for many of your readers to pick up this
- transmission,.
Lee, 8.E.12. W. KIRBY.

DISTURBANCE ON KDKA's SHORT WAVELENGTH.

Sir,—On the night of 3rd/4ih February a peculiar pheno-
menon was observed here, and I would be interested to hear
if other observers had a similar experience. At about 0200,
KDKA started transmitting a * query ” programme, the trans-
mission being 8.B. from WGY, WJZ, WRC . and KDKA.
Listening on the 60-odd metre wavelength, the concert was
all but blotted out by the most appalling outbrealk of
“howling ” {from oscillating sets I have ever heard. Some
of the noises sounded as if coming from across the street, so
loud were they, Up till that hour and date I have hardly ever
Leard a squeak on KDKA’s short wave, and during the earlier
part of the night, before the $.B. cummenced, there was
absolutely no interference.

Is it possible that KDKA picked up the programme by radio
and the “howls™ were thoss of American amateurs trying (or not
Er_ving) to tune in KDKA? If so, I am truly thankful my home
is not in the States. The experiences of other amateurs would
throw some light on the matter.

With reference to the calibration signals from U.8. Bureau
of Standards, T heard these from WWYV early on February 6tl.

Strength was very poor compared to the average Americanm

amatews’ signals, and the speed of transmission was such that
only listeners with a fairly good kuowledge of morse could read
every word. The note, pure c.w., was unsteady and QSS was
pretty bad. Tt is interesting to note that KDKA’s wavelength
appears to be about 65 metres from these tests, T

Glasgow. J." GORDON RITCHIE.
TRANSMITTING TO U.S. ON TWO WATTS.

Sir,—With reference -to the item under ° Transmitting
Notes’” in The Wircless World of March 18th on my com-
munication with the United States with a power of only two
watts, T give here further details of this event, which may
prove of interest.

On February 15th, the first time for three months on which
Station 58I was put into operation for Transatlantic work,
I succeeded at midmight, G.M.'T., in gelting into communica-
tion with American station UlPL, who reported my signals

as easily readable, but not strong. I informed him of my
A 40

mput power, which was only elaven watts. UI1PL expressed
surprise, and asked me to reduce my power. This was done
in successive stages to approximately 8 watts, 5 watts, 35 watts,
and finally 2.2 watts. Transmissions on all these power inputs
were acknowledged successively by U1PL.  Nothing under
2.2 watts was attempled owing to the difficulty in keeping the
wavelength steady on the transmitter adjustments used, and
the danger of the signal being lost in QRM from other stations
on this side, many of whom were working at the same time.
The final power used has heen measured as 240 volts at 9
milliamps. )

The exceptional part of the test is the aerial used here. The
usual aerial had been blown down in the gales then raging,
and in its place a temporary single wire was erected, the com-
plete length being 70 feet, and reaching from the lead-in
7 feet from the ground up to a point 28 feet higl on a mast,

-and then down again to one of the counterpoise posts, the

height of the aerial at the far end being only 10 feet, and
within 5 feet of the counterpoise. The counterpoise consisted
of four wires, 50 feet long; spaced 4 feet, and about 6 feet high.

Power for the transmitter is provided by a 15 watt M.L.
anode converter run off accumulators, thére being no power
mains in the distriet,-and the power iz therefore limited for
transocean tests. The circuit used is the inductively coupled
Hartley, and as oscillator a single Mullard 0/15 valve is used.
The emitted wave is pure and by compensating devices has
been made perfectly steady, - :

Confirmation of the low power tests lhas heeu received by
letter from U1PL, and great credit is due to lhim for his
remarkable reception, and for his resource in asking for the
reduction in the power inpnt at this end. T understand that
Lie uses a Reinartz receiver for short wave reception.

It should be added. that the wavelength used by this station
for the low power tests was 96 metres, and it would he
interesting to hear opinions on the efficiency of the aerial
sydtem used. C. L. NAYLOR (GS5SI).

Shrewsbury.
SHORT-WAVE RECEPTION.

Sir,—With reference to the short-wave set described in your
issue of February 1lth, designed by Mr. W. James, I have
pleasure in passing you the following information, which may
be of intevest.

Using a set with coils made up according to the instructions
and only the detector, I have logged duving the past three weeks
about 150 stations, and seem to gather a fresh bunch every
night. The best DX achieved so far has been U2BY and GITH
(Mosul). This latter station came in at about R.4 to 5 and
was heard working GO6NF at about 11.00 G.AL'T., March 16th,
1925,

T am not asing potentiometer control, but, nevertheless, find
the control of reaction delightfully smooth, and have no trouble
in making the set oscillate over the full tuning range. My
aerial is not by any means good, being a single wire about
65 ft. long, at an average height (electrical) of 15 ft., and
slightly screeued. I intend fitting a mew square law condenser
with vernier, when I anticipate the tuning will be considerably
improved. - J. L. OAKLEY.

Brixtou Hill, 8'W.2 :
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make use of the Coupon to be found in the Advertisement Pages.

Causes of Valve Distortion.

READER has noticed that we in-
variably advise that the type of
power valve advertised as being
specially manufactured for use in resist-
ance. coupled amplifiers, should not be
nsed in. the final stage of a vesist-
ance coupled, or indeed any, amplifier,
and he enquires the technical reason for
this, ; S
It is. well knewn - that the maximum
. volume - which auy valve is capable of
handling without distortion is -determined
by the length of the straight line portion
of the grid-volts anode-current character-
istic curve. The normal grid potential
should be so adjusted by means of biasing
cells that it lies midway between the
lower bend extremity of this line and the
point where grid cwrrent commences to
flow. If too low an anode voltage is used
the length of this line will be considerably
reduced. It is obvious that the maximum
grid voltage input which can be applied
to the valve without causing distortion
is limited by the length of this straight
portion. With valves of the D.E.5 type
the length of the straight portion will be
fairly considerable, very much greater
thaun is the case with a valve of the ordi-
nary type. This type of low impedance
valve has not, of course, a high amplifica-
tion factor. Consequently, although it is
capable of dealing effectively with a large
input power, it is not a very good valve
for stepping up the intensity of signals of
comparatively small amplitude, such as
will usually be met with in the first stage
of a resistance coupled amplifier. For this
purpose valves having a high amplifica-
tion factor have been designed by various
manufacturers, a good instance of which
is the D.E.5.B. These valves will be
found excellent for use in a resistance
coupled amplifier, but they possess a short
length of straight line portion of the
characteristic curve we have been discuss-
ing. Since strong signals are expected

in the last stage of an  amplifier, it is

obvious that this valve is unsuitable for
this position, and a valve of the D.E.5 or
power type should be used. In the case
of signals of exceptional strength, a valve
having a still greater permissible grid
voltage swing, such as the J.B.5 or
L.8.5.A., should be wused. The high
amplification factor type of valve, besides
being extremely useful in a resistance
coupled amplifier, will also be found very
effective as an H.F. amplifier on medium
and long waves provided suitable pre-
~ cautions are taken.

A Stable Three-Valve Circuit Employing
Two H.F. Valves, -

CORRESPONDENT has written us
asking for a circuit employing two
high frequency valves, one of

which can be sharply tuned, and the other
coupled by means of an aperiodically
wound anode clhoke coil, which will
respond fairly uniformly over a small
band of wavelengths. -

We give below a circnit suitable for
accomplishing this. It will be noticed
that we include the tuned stage first, the
second H.T, valve having the un-tuned
coil in its anode circuit. Selectivity is
obtained, of course, by means of the tuned
anode circuit, If the first valve is made
aperiodic and* the second one tuned, the
circuit will usually be found not so selec-
tive, since the aperiodic coil in the first
stage will amplify signals coming in on
different waveiengths, and as these areall
passed to the second H.I. funed valve,
it is obvious that this tuned circuit will
have stronger interfering signals to elimi-
nate than is the case when the tuned
anode is used in the first stage. The
tuned circuit then only amplifies the signal
which it is desired to receive, which is
passed on to the second valve and ampli-

Correct Method of Using Spade Tuning.

CORRESPONDENT has written to

us saying that he has been experi-

menting with the “ spade ” wmethod
of tuning by removing the variable con- _
denser which is connected across the
aerial coil of his single valve set and
bringing a copper disc into close proximity
with the aerial coil, but he has not been
able to produce the same volume from a
given station as with the more conven-
tional method. TLoudest signals are .
obtained when the disc is moved away
from the coil.

The latter remark gives the key to the
difficulties which our correspondent has
experienced. It is evident that he is
attempting to employ spade tuning using
the same aerial coil which he has found
to give good results when using the more
conventional method. When tuning with
a coil and parallel condenser it is neces-
sary, as is well known, to employ a coil
of such an inductive value that in con-
junction with the aerial it doss not quite
tune up to the wavelength which 1t is
desired to receive. The circuit is then
brought into resonance by a small amount
of added capacity which is provided by
the variable condenser.  The effect of

be expected that this circuit will be pro-
ductive of such good results as regards
sensitivity and selectivity as when two
sharply-tuned stages are used, but it will
be found more stable, and-as there is one
less control, it will, of course, be more
simple=to tune, '
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© A three-valve receiver, with two stages of H.F. and valve detector.

fied still further, It must not, of course, bringing a sheet of copper into the

magnetic field of a coil carrying alternat-
ing .or oscillatory
up small cwrrents in the copper which
are known as ‘‘eddy currents:””  These
currents produce magnetic fields of their
own which act: in opposition to the
magnetic field of the coil, thus reducing

A 4X
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~the number® of magnetic lines of force
associated with the coil. The result of
this is, of course, to reduce the effective
inductance of the coil; consequently it
will not respond to so great a wavelength
as when the copper sheet or disec is not
present. It will be seen, therefore, that
n order to employ ““ spade” tuning suc-
cessfully we must employ a coil of such a
size that in conjumection with the aevial it
naturally responds to a wavelength
slightly in excess of that which it is
desired to receive. If a copper disc is
now brought into the sphere of influence
of this coil, its effective inductance can
be slightly reduced until it is in tune
with the incoming signal. Obviously, the’
nearer the natural period of the coil and
the aerial to that of the incoming signal,
the greater is the efficiency of this
method of tuning. If a fairly large band
of wavelengths is required to be covered
with one coil, however, a Ilarger coil
giving a bigger margin for the operation
of the *spade’ must be employed.

[l el o)

Switching Arrangements of a2 Four-Valve

Set. .
CORRESPONDENT has written
vegarding the diagram of a

four-valve set which was published
in this section of the jowmal in the issue
of February 11th, 1925, He reports hav-
ing obtained excellent results with this re-
ceiver, both as regards quality and dis-
tance reception, but he informs us that
upon attemptling to add switching for
cutting out one or more valves in the con-
ventional manner, he has met with only
partial success, since the vreceiver pro-
duces considerable distortion except when
both L.F. stages are used, and he asks us
to suggest a cause for this.
Tt is well known that however carefully

- Wireless |
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we design a low frequency amplifier for
giving us pure reproduction by taking
great care to use a correctly designed
transformer or choke coil, and by employ-
ing the correct type of valves we shal

‘completely nullify these effects if we do

not at the same time pay attention to the
correct adjustinent of the plate voltage
and mean grid potential. In the circuit
published in this section of the issue of
February 1lth, 1925, the correct adjust-
ments of both these were given, The effect,

_ of putting switching into this receiver will

make no difference when both low fre-
guency valves are used. The usunal method

of switching out a stage of L.F, amplifi- -

cation is to switch out the final amplifier,
and to pass the output of the preceding
valve through the telephone circuit. If
we are using valves of differing character-
istics in owr L.F, amplifier, we shall, of
course, have the anode voltages and grid
potentials of the two valves adjusted
diffetently. Upon switching out the
second amplifier and bringing the tele-
phones into the plate circuit of the pre-
ceding valve, it 1s obvious that we have
now changed the anode voltage of this
valve. If this first valve, therefore, is a
valve of different characteristics, having
its anode vo]tages and grid potential ad-
justed accordingly, it is obvious that dis-
tortion will be caused when we alter its
plate voltage without at the same time
altering the mean grid potential. If the
switching arrangements given in the cir-
cuit below are carefully followed out, this
trouble will be avoided.

ovoo

. Fix2d Coadensers.

\ READER has asked a number of
queries econcerning fixed condensers,
one of which is the reason for the

fact that a mica dielectric condenser of a

Method of connecting switches to
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a4 receiver so that one to four valves may be
employed.

- consideration
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given capacity can be constructed with
so much less bulk than ean an air
dielectric instrament of similar ecapacity
rating.. -

The capacity of a condenser is depen-
dent on three factors, the variation of
any of which will affect the capacity of
the instrument. It 1is directly propor-
tionate to the area of overlap of the
plates; is Inversely proportionate to
the distance separating the plates, and
it depends also on a constant which is
known as the spwcific inductive -capacity
of the dielectric or miore shortly the
dielectric constant., The inductive capa-

city of dry air at a temperature of
0°" Centigrade and a pressure of 76
centimetres is taken as the standard,

and is reckoned as unity. The dielec-
tric constant of any substance is equal
to the number of times it increases
the capacity of a condenser over the
capacity obtainable when air is used as a
diefectrie, all other factors being lkept
equal. A table is given below giving the
dielectric constants of various substances
which are likely to be encountered in the
course of experimental work. Al sub-
stances, of course, including zases, have a
certain dielectric constant. It will he
noticed that in the case of various sub-
stances, such as glass, the dielectric
constant varies over a wide range. This
is due fo differences in the quality of
particular specimens.

Air 1.00
Paper .. 15 t0 4
Paraffin (solid) 1.9936
Indiarubber 2.220 to 2.497
Ebonite 2.284
(Gutta percha 2.462
Transformer oil ... 2.5
Sulphur .. 2.58
Shellac  ...... - 2.7 to 37
Glass 3.013 to 10
Wood 3to b6
Silk 4.6

Castor oil 4.7
Bakelite 5 t0 7.5
Mica 5.5 to 8
Celluloid 7 to 10
Distilled water 81.07

To revert to the original question, it
will be obvious that a mica dielectric
condenser of given size will have a
capacity equal to that of an air-spaced
condenser which is over five times larger
in its physical proportions.

In the usual type of variable condenser
the capacity is changed by varying the
avea of overlap between the fixed and
moving vanes. If at any time it is
desired for some reason to greatly increase
the maximum capacity of an air-spaced
variable condenser, it can be immersed in
a suitable receptacle filled with trans-
former oil. In the case of a condenser
whose rated maximum capacity is
0.001 pF, for instance, it is obvious from
of the above table that
this value will be increased to about
0.0025 uF. TIf the vessel contains castoi
oil'instend of transformer oil, the capacity
is increased 4.7 times. i
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THE FUTURE OF BROADCASTING.

JOLLOWING close on the statement by

Minister that he proposed ta set up a committee of
the question of broadcasting
Parliamentary proceedings, comes the announcement that

hoth Houses to consider

this question is to be deferred
until the future of Broadcasting
generally is considered prior to the
date of expiration of the present
Broadcasting Agreement between
the B.B.C. and the Post Office.

We may remind our readers that
the present Agreement under which
the British Broadcasting Company
operates, with the extension which
has already been granted, will now
terminate in the summer of 1926.
Mr. Baldwin’s decision is to have
an enquiry next winter so that the
(Cabinet may be put in possession
of all the information necessary to
assist them in deciding, when the
time comes, whether the present ex-
perimental Broadcasting organisa-
tion has merited extension or pes-
sible expansion, or whether it will
be necessary to revise the whole
position and establish  broad-
casting anew on different prin-
ciples.

Whilst some regret may be felt
at the prospect of considerable
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enquire very thoroughly into the- Broadcasting problem
before making any hasty decisions as
- under which the Broadcast service shall operate after
the expiration of the present agreement.
many questions which will require consideration, because
we are surc that many objections are to be found to

to the system

‘There are very

the present arrangement, and not
all of these objections will be
brought forward by interests out-
sidle the B.B.C. itself.

ococoo

EMPIRE WIRELESS.

HE Post Office we see has
recently again been the sub-

ject of public criticism in regare
to its attitude towards wireless
and particularly Empire schemes.
Sir Alfred Mond, at a meeting
of the council of the Empire Press
Union recently, strongly de-
nounced the attitude of the Post
Office, which he described as one
of apathy towards wireless
development. He said it was
clear that the Post Office does not
like wireless, and we are con-
tinually having impressed upon
us the much greater importance of
the other activities of the Post
Otftice in comparison. Sir Alfred
Mond took the view that if the
Post Office persists in this atti-

delay before the possibility of Parliamentary Broad- .

casting can be realised, yet, as we agreed in our Editorial
comment last week, it is well that this new field of
operation for Bloadcqqtinrf should be introdtced with
caution, because it is not likely that the general public
will appreciate the new service unless they are introduced
to it more or less gradually,

It is welcome news that the Government proposes to

6 :

.

tude it would be better for them to go out of the busi-
ness and hand it over to private enterprise, or, alter-
natively, to devote to its development the same energy

and determination ‘which private - enterprise \\'ould
ensure. A :
- Unfortunately we feel that there is considerable

justification for this attack upon the Post Office, which,
when analysed, is an attack upon the Post Office system

A7
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more than upon actual work which it carries out. The
principal fault in Post Office control of wireless develop-
ment, as, for instance, in the Empire scheme, is that
even after plans have been approved and work has been
authorised, the machinery of the Post. Office organisation

is so slow in operation”that by the time work-is actually

in hand the designs are obsolete.

Some Con51de1aole time agd we pointed out in- these
columns that in our opinion a great deal of overlapping
and consequently unnecessary expenditure occurred
owing to the number of different Government departments
which were engaged in wireless development. . We advo-
cated that at least the wireless research work of the
Government should be centralised, and that, as far as
possible, this central wireless organisation should under-

take research and design work for the Post Office, the-

Army, the Navy, and the Air Force. FEach of these
services would, of course, cefine their- particular require-
ments, but the central wueless department would: prepare
and submit designs to meet their requirements, and
would be in a position to embody all the ldtest develop-
ments with which it would be the business of -that
department to keep in touch.

In this way those responsible for Gov e1nment W lreless

would Dbe specialists, and the situation would no longer
arise where, say, Post Office officials are expected to take
1'esponsibility in ¢onnection with wireless-matters of which
they have but a superficial knowledge.

Unfortunately rivalry between the various Government
services would hamper the introduction of such an
organisation at first, and it is well known that during the
late war a little co-operation in technical development
might have resulted in greater progress, particularly in
wireless. 'We consider, however, that such a centralisa-
tion of wireless research would-rapidly prove itself of
such inestimable value that old prejudices-would rapidly
be overcome with the realisation of the importance of
the work which could be undertaken. '

0000

AMERICAN AMATEURS VISIT ENGLAND.

T the time of writing, the first international amateur
conference is due to take place in Paris.  The
conference is in point of fact the outcome of the visit
made to this country and to France early last year by
Mr. Hiram P. Maxim, who, as is well known, is Presi-
dent of the amateur organisation, the American Radio
Relay League. -During Mr. Maxim’s visit to Paris an
unofficial gathering of representative amateurs took place,
and it was then decided to call the international con-
ference which is now progressing in Paris, when very
many matters of importance relating to the interests of
amateurs throughout the world will be considered.

At the conclusion of the conference, Mr.
Maxim, Mr. K. B.- Warner, Secretary of the A.R.R.L.,
and a party of prominent American amateurs who are
attending the conference will pay a visit to this country,

The occasion is an appropriate opportunity for the
British amateur to show his interest in his American
co-workers by extending to these representative American
amateurs the heartiest p0551ble welcome.

The . strongest ties exist between -the amateur of thlS

A8
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‘Radio League, is without parallel in the world."
amateur of America has, moreover, a unique position in

Hiram P.-
_received in California, Towa, and Florida.

APRIL 15th, rgzs.

country and the United States of America. .The first
long-distance communication employing short waves was
achieved between Furope and United States by amateurs,
and, although France succeeded in reaching “America
ﬁISt British "amateurs. quickly followed, and since that
date two- -way direct communication -has been-permanently
established with many friends on the other side. -

It is 1mp0331ble to over-estimate the importance of the
American section of the amateur fraternity. ‘The ama-
teurs of the United States are by far_the largest national
amateur body, and their organisation, the - American
The

so far as his status with his Government is concerned ;
in no other country is such freedom extended to amateur
activity or such use made of the facilities so granted.’
The Radio Society. of Great Britain is making
arrangements for the entertainment of the American visi-

_tors, who are due to arrive in London from Paris on the

evening of April z1st. It .is proposed to conduct the
party to places- of general interest in London, and
arrangements have also” been made to visit the British
Bloadcastmtf Company and several other places of wire- -
less interest. On the evening of April 24th the visitors
will be entertainéd to d1nne1,as the guests of the Society,
whilst -tickets can be purchased on application to the
Secretary by any persons desitous of attending. Imme-
diate application should be made. for the tickets as the
Society announces that its arrangements will have to be
completed by April 16th.

~ In view of the fact that the officers of the Society are
not authorised to appropriate the general funds of the
Society to defray the cost of this entertaining, we are -
asked to state that it is hoped that it would be possible
to cover the expenses incurred by voluntary contributions
by members of the Society and others interested in the
objects in view. No amount will be regarded as too

" small, and contributions should besent to the Secretary

of the Society. We feel sure that ‘many of our readers
will appreciate this opportunity- of contributing towards
the welcome which all must feel is due to our friends

“from across the Atlantic.

00090

SHORT WAVE PERMITS.

! ” ‘RANSMITTERS are about to- win a very valuable
concession from the . Postmaster-General in the

-shape of permission to transmit on-wavelengths of 23 and

45 metres. There only remains the question of allocating
definite hours for this class of work.

In America much has been done-already on wave-
lengths in the neighbourhood of 20 metres, notably by
Mr. John L. Reinartz (1XAM), of South Manchester,
Conn., whose transmissions on 21 metres have been
These trans-
missions gain their significance from the fact that they

‘were carried out i broad daylight, and afford indication

that the very low wavelengths may prove the salvation
of the short wave transmitter for daylight working.
Already certain British amateurs have strengthened the
evidence on this point, 2KF and sLF both having
worked with America in daylight on 23 metres.

18
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\ ITH amateurs on short wavelengths, broad-
v r@

cast stations on medium wavelengths (300-
soo metres), and. the high-power station on a
long wavelength (1,600 metres), a receiver capable of
receiving efficiently over a wide band of wavelengths is
o very useful instrument to make, ‘
This receiver is designed for listening to - distant
stations with headphones, and near-by stations and the
high-power station with the loud-speaker. Having de-
cided what the receiver is required to do, its components
can then be chosen accordingly. Do not assume that
because a writer of an article recommends condensers antl
transformers of certain capacities and ratios that any
condenser or transformer of the same value will do, for
it will not; always use components of

Detector-
and TWo_Note
Magnifiers
with
Tuned Réac"cion,
By
W. H. PAULETT,

.

_circuit sensitivity.  This circuit is, of course, much use:l
by amateurs, and with it America has been received on
short wavelengths. In the writer’s opinion, no other
three-valve set can equal it for all-round good results.

Referring now to the circuit diagram, Fig. 1, it will be
seen that the aerial tuning condenser has a capacity of

0.0005 mfd., and that it can be connected in series with
the aerial inductance coil by connecting the aerial to the
terminal A, and the earth to terminal- E. The condenser
is readily connected in parallel with the aerial coil by con-
necting the.aerial to the terminal A', and connecting the
terminals A and E' together.~ The reason fo1 using four’
terminals for the series-parallel arrangement instead of
the usual three is to avoid the necessity of removing the

0'001mtd - -

the same guality as recommended in the
article, and if possible use better.
Good results can only be obtained by
employing scientifically made com-
ponents correctly arranged and care-
. fully connected up.

In addition to good components one
must have a good aerial and earth, a

‘~O +HH. T4

—O0 +H.T.2

stable, selective, and sensitive circuit,

and for loud-speaker work some means .
05-2Mn

of distortionless amplification.  The
 present instrument employs a loose
coupled detector- valve with tuned re-
action and two stages of note magnifica- L
tion.  The straight. circuit ensures.
stability, the tuned loose coupled circuit
selectivity, and the tuned reaction and
potentiometer control of the - grid

5

'illli*

0 —GB2

—C —GB-

witon | o T

3000 : - i} 4.

0 -L.T.

Fig. 1.—Theoretical connections of the receiver. P, aerial coil; O-HT

- 8, secondary coil; R, reaction coil. Lo +Ge.
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Three Valve Receiver.—
earth lead, which is permanently connected to-E. The
secondary nductance coil ‘is tuned with a smaller capa-

APRIL r15th, }925.

amount of current it consumes from the accumulator.

- As regards the inductance coils, these must be of the

plug-in type in order efficiently to cover a wide band of

city condenser, o.0ooz5 mfd., in order that as large an  wavelengths. In purchasm plug-in coils choose air-
inductance coil as -possible may be employed on’ short spaced, protected coils, in-order to reduce losses to a
wavelengths, The 1eact10n coﬂ/is tuned with a condenser minimum. :
'(—1 o ‘ {“11/2—"‘—.1",'
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Fig. 2.—Dmllmg details of ebonite front panel.
sunk for No.

of the same value. Perhaps one may think this un-
necessary, but when it is remembered that extreme range
with a detector valve is only obtained by critical contiol
of reaction, the tuned reaction coil is very efficient.

The grid condenser has a capacity of o.oo025,mfd.,
and the writer has found this value satisfactory for all .
wavelengths. For the grid leak, however, one of o.5
megohm is preferred for near-by stations, -and. one of
1 or z megohms for distant stations. A set.of grid leak-
yesistances ranging from 250,000 ohms to 5 megohms’is
very useful in: Con]unctlon with a potentiometer, .as. they
enable one to adjust the grid potential to exactly the best
value. For short wave work and good quality reception

the potentiometer is well worth Vit_s cost and the small

A, ﬁin .dia.; B, #in. dia.; G, Jin, dia.; D, 4in. dia.; E, §in. dia.; and counterﬁ
4 B.A. screws ; . Fy %

3in. dxa. 3 G, {{in dia.

For the pu1‘pose of enabling 6ne, two, or three valves
to be used as required, -the jacks J,, J,, and J, are pro-
vided. It will be seen that the primary winding of the
low ratio first stage transformer is shunted by a-fixed con-
denser of o.oor mfd. when the plug is not inserted in
the jack J,, and that the condenser shunts the phones
when the plug is inserted. This condenser is necessary to
by-pass the high- frequency component of the plate cir-
cuit when reaction is used, and should be connected across’
the. outer. springs of the ]ack J..o :

A low ratio transformer is ernployed for the first stage;
as the impedance will more nearly correspond with the
impedance -of the detector valve. If a six-volt accumu-

" lator is used, a DE5B valve makes a good detector,-and

23

Fig. 3.~Arrangement of parts on the weoden base.
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Three Valve Receiver.—

for a four-volt accumula- .

tor a DEQ. The latter
will require a special
holder. For the first and
second note magnifiers
valves of the DEs class
may be used, but remem-
ber that, -for distortion-

less amplification, the last

valve must be a -power
alve. ‘
The second stage trans-
former has a 6 to 1 ratio,
which  will give very
strong signals with a
power valve. The plate
voltages used with any
type of valve should be
those recommended by the

makers, and for this purpose a separate H.T. tap is
valve. A separate grid bias
terminal is provided for eich L.F. valve, as it is found
that, when using different valves requiring a plate voltage
of 120, better results are obtained with different grid
voltages. Of course, if both L.F. valves are of the same

provided for the detector

AERIAL
con.

Wireless:

Waorla

View of the back of the set, showing the particularly neat arrangement of the parts. The wires at
the top are connected to the coil holder after the set is mountcd in the box.

SECONDARY
ColL

nected together,
the grid battery.

It will be noticed that the secondaries of the trans-
formers are shunted by grid leals of o.5 megohm, and as
clips are provided these shunts cin be removed and similar

REAGTION
CoIL

0-002mfd

L

Fig. 4.—Wiring diagram. T

4

n

+HT, +HTg B, -GBy

T

+G.8 —HT

are connected to the three-coil holder.

he wires marked ‘¢ aerial coil,”’ ¢ secondary coil,” and ¢ reaction coil,"

~make, the grid terminals GBr and (GBz can be con-
and a single negative lead taken to -

resistances of higher or
lower value inserted as
required.  With ~Mar-
coniphone Ideal trans-
formers these shunts are
not essential, but they
are very convenient for
raising or. lowering the
volume from the loud-

" speaker. Do not forget

to connect the 1uF and
the . 2pF  condensers
across the H.T. negatives
and. H.T. positives, as

.these all go to make

better reproduction. Tt
will also be seen that the

‘positive  low-tension ter-

minal 1is connected wia
the single-way switch to
the valve rheostats; this
connection is of particular
advantage, as one can
regulate  the electron
emission from the fila-

~ments without altering the

grid bias. - ]
From- the . photographs

it- will .be’ seen that the

val¥es, transformers, grid

. condenser, and grid leaks
‘are mounted on a base-

hoard inside the set, and
that the variable con-
densers, rheostats, jacks,
potentiometer, and aerial
and earth terminals are on
ATE
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Three Valve Receiver.— 1 1
~the ebonite panel.  The - {2 v - - R ) . i v /2
three-coil holder is . 2V J 2 € 2 ! £~ 2 —“"-l“|/r"T|/1‘I‘L
mounted on the top of 5 " - PN I - ST e e %
the containing box, giving r ? <:~‘ s ¢ : P 4 '—(’: T T 2
plenty of room for the 2 Ry e s
moving coils. Here it c C 16 lo i il (o EVR
might be mentioned that- ' , T . i Ao
the flexible wires from the " 4— 3 L. 3 4 L
coil holder pass through : 16— i i

short  Jengths of <5in.
ebonite tubing let into the
top of the containing box. These flexible wires should
be of the type of “flex "’ used for connecting electric
motor brushes to the brush holders; ordinary flex will
not last’ very long on movable coil holders,

In w 111nrr up the set, connect up the 1heostats, potentio-
meter, and ﬁhment circuits before fixing the tmnsfonners

Another view of the back of the set.

in position. The actual layout of the set can be readily
understood from thc photographs and -drawings without
detailed -description, while the leading dimensions of the

_ebonite: panel, baseboard, ebonite terminal strip, and
containing box are given in Figs. 2, 3, 5, and 6, No. 16 -

tinned copper wire is suitable for all wiring, and should
be stretched and cut into two- and three-foot lengths. Use
tinned copper soldering tags -
and resin-cored soldel, as
these are little details twhich
go to make a good set

Take plenty of ftime
over the  connecting-up
part, - and make = sure’

Fig. 5.—Details of the terminal strip.

A, Jin. dia/; B, §in. dia.; G, &in. dia.

set at zero, and a reaction effect obtained by coupling
the reaction coil to the secondary coil.  If signals are
weakened by this ad]ustment the connections to the. coil
should bereversed. .

- Tuning will be found very sharp, and both the tuned
reaction and potentiometer control of the grid will take

a little - getting used to,
but after a little prac-
tice no difficulty will ‘be

obtained in cufting out one
station in favour of another.

APPARATUS REQUIRED.,
1 Three-coil holder -(Burndept).
1 Set of plug-in coils,
3 Rheostats, § ohin (Igranic).
- 2 Jacks, Elwell. type DC.
1. Jack, Elwell type SO. [phone).
3 Grid leak mountings (Marconi-
1 0-001 fixed condenser (Dubilier).
1 0002 fixed condenser (Dubilier).
1 1 mfd. fixed condenser (I.C.C.).
1 2 mfd. fixed condenser (I.C.C.).
12 No. 4 B.A. terminals.
1 On-and-off swilch (Connecticuf).
L 1b. tinned copper wire.
1 Ebonite panel, 24X 8X f f ins.
- 1-Ebonite strip, 16 X2 X {y ins
1 Hardwood baseboard, 23in.X 7}in. X §in.
1 0:0005 mfd. varialle condenser with vernier (Sterling).
2 0°00025 mfd. variatle condenser with vernler (Sterling).
1 Potentiometer, 300 ohms (Igranic).
2 Plugs, Elwell {(one for loud speaker).
38 Valve holders, anfi-phonic (Burndepl).
1 Marconiphone Ideal transformer, 6 to 1, or one of equal quality.
1 Marconiphone Ideal transformer, 27 to 1, or onz of equal quality.

- 1 Set of grid leaks; 1 to 2 megohms (Marconiphone).

that every connection -is
properly soldered; a badly
soldered joint will give end-
less trouble, besides being
very difficult to locate. A
point to remember in testing
out the set is that a reaction
effect - will be obtained by
tuning the reaction coil, no
matter which way it is con-
nected, and therefore the
reaction condenser should be
A12

SLOT 16x2

Fig. 6.~Details of the cabinet.

The.coil ‘holder is mounted on the top of the cabinet as indicated.
: ) 16
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‘A Section Devoted to New

AN INDICATOR FOR DIALS WITH
VERTICAL MOVERENT.

The adjustment of some vernier
condensers and variable grid leaks is
accomplished with a motion vertical
to the panel in addition to the more
usual  rotary  adjustment. The
‘“ Polar » vernier condenser may he
cited as a typical example.  With
condensers of this type some ditficulty
is experienced in keeping records of
settings  for
wavelengths, as the position.of the
rotary dial must be combined with the
distance between the dial and the
panel.

A convenient tway of combining the

two readings is to provide at the side
of the dial a rod of square or hexa-

gonal section sliding in a metal bush’

in the panel. The centre hole in the
bush is filed or cut with a -drift to
the same cross-section as the sliding

An indicator slide
for condensers with
two movements.

rod, the.length of which must not be-

less than the travel of the condenser
spindle. The side of the indicator
vod nearest to the dial is graduated in

equal divisions ; a spacing of 1 mm.

for the divisions will be satisfactory.

As the condenser spindie is with-

drawn, the edge of the dial will en-
7

different stations and

_bottom edge of the letter.

gage the flange at the end of the indi-
cator rod and withdraw it by an
amount equal to the movement of the
condenser. - The number of divisions
visible above the bush can then be
recorded in conjunction with the read-
ings on the condenser dial.—
W. 1. B.S. '

0000

MARKING PANELS.

Those amateurs who .object to

marking panels with name-plates and

tablets, and who are unable to obtain

the use of an engraving machine, will

find that lettering can be quite neatly
carried out with the ordinary letter
stamps used in- engineering practice.

A guide for lettering punches.

The principal difficulty. in using these
stamps is to keep the letters in line.
Owing to variations in the shape of
different punches, it is difficult to
estimate the exact position of the
The sense
of touch will be found very helpful
in obtaining a correct alignment, and
if - the following method is adopted

- there will be little difficulty in obtain-

ing satisfactory results.
A slip of cartridge paper should

be cut with a perfectly straight edge.

a little longer than the word which
has to be inscribed and fixed to the
panelewith glue or paste. By draw-
ing the punch across the panel until it
touches the edge 6f the paper, the
principal difficulty of keeping the
bottom of the letters in line will be

Ideas and. Practical Devices.

overcome. The letters are always cut
parallel to the sides of the punch, so
that it is a comparatively easy matter
to keep the letters vertical.

A hammer of medium weight
should be used, and only one blow is
permissible.  With a little practice
the strength of the blow can be regu-
lated to give an equal depth to each
letter. The lettering may be filled in
hnally with a mixture of zinc oxide

~and paraffin wax, the excess being

wiped off with a clean warm rag.—
A E. K.

[sXeReN¢]

A SIMPLE EXTENSION HANDLE.

Extension handles are indispens-
able when critical tuning adjustments
have to be made. It is quite =
simple matter to fit extension arms
to many well-known types of con-
denser in which the tuning knoby and
dial are separate units locked

" together on the condenser spindle.

It is necessary only to cut from shect
ebonite or wood a suitable arm, .and
to clamp this between the knob and

i/ 9” i

' “An extension handle fitted between a con—l
denser knob and dial.
dial. A washer may be fitted, if
desired, to raise the extension arm so
that the scale markings may be con-
veniently seen.—A. T. W.
0000 -
A VARIABLE GRID LEAK.
The. accompanying diagram shows
how a variable. grid leak can be con-
A T3
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structed from an old filament resist-

The contact spring of
the flament resistance is replaced
with a special arm A, to which the
terminal B is attached at the end. A
short “Tength of blacklead pencil

ance former. -

which.should not be softer than H

is held in the terminal, and its length
adjusted until it makes contact with
the ebonite former throughout the
whole of its movement. The spring
arm should be arranged to give a
slight downward pressure if an even
contact is to be obtained. The end
of the pencil line is connected to the
terminal screw D, through the

e
(i
LHananoaL:

JH/

54 AN S
=il N > \

\

A varfable grid leak,

medium of a washer consisting of
several layers of tin foil. The con-
nection to the pencil contact C is
made through the soldering iasher
E, which is clamped under the spring
washer,.—N. E. P.
0000

AN AERIAL SAFETY DEVICE.

A lightning arrester can be quite
easily constructed from an ordinary
sparking plag. - A brand new plug

FROM AERIAL

FROM SET

A spar'k"ing plug used as a safety gap.

should be used if possible, as the in-

sulation of old plugs is not above

suspicion on account of internal car-

bon deposits. The plug is mounted

on a bridge specially drilled and

tapped to take the threaded base of
A 14

© diagram. It
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Connections of an external H.F. amplifier.

the plug.
the connections is indicated in the
1s recommended that
the gap should be decreased by bend-
ing the electrodes towards each other.
—-D B.

0000

A DETACHABLE EXTENSION HANDLE.

Two slots are cut along a diameter
on the edges of the condenser’ knob
with a piece of hacksaw.blade. The
spade A is cut and bent to shape from
sheet metal having a thickness ap-

Fine adjustment for condensers.

proximately equal to-the width of the
slots. An ebonite rod is recommended
for the extension arm, which may be
slotted to take the metal spadé with

‘the same piece of hacksaw blade.—

T.J. B.

0000

ADDING A H.F. AMPLIFIER.
A stage of high-frequency ampli-
fication-can be added to an existing

receiver without in any way altering -

the wiring. The A.T.I. is made
the secondary winding of a high-
frequency transformer, and a coil
of a larger size will have to be em-
ployed if the same wavelength is to
be received. The original A.T.I.

.may be used to tune the grid circuit

of the H.F, valve, which is connectad
to the existing receiver according te
the circuit given in the accompanying

The method of making

HAND DRILL

diagram. -The coil connected in the
plate circuit of the H.F. wvalve is
coupled to the coil in the aerial cir-
cuit of the original set. The battery

_connections are made at three points

only, as the negative terminal of the
H.T. battery is already connected to
the low-tension battery in the receiver.
—E.A.B.
[eNoNeNe)
MAKING CLEAN TERMIKAL
CONNECTIONS.

The two surfaccs of a terminal

which grip the connecting wire should

- be cleaned from time to time to en-

sure a good electrical connection.
The top part of the terminal can be
cleaned quite easily by rubbing down
on a flat piece of emery-paper. The
cleaning of 'the base; however, is not
quite so easy. A simple cleaning buff
may be constructed with a piece of
broken drill, a round piece of wood
and a disc of emery-paper. The
wood should be drilled centrally and
wedged on to the broken drill, care
being taken that the end surface of
the wood is running true. The emery-
paper disc may. then be stuck fo the

SURFAGETO |
BE CLEANED &

An emery buff for cleaning terminals.

end with glue. The buff is then held
in a hand drill and applied to the
terminal, and it will be found that

‘a perfectly clean surface will be oh-

tained.—E. A. A.

19
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- A STANDARD MULTI[VI[BRAT@R
WAVEMETER.

A Description of the Design of the Instrument and 1ts Operaﬂon

By W. H. B. GRIFFITHS.

N these davs of crowded wavebands and numerous
radio hroadcasting stations, the necessity for accu-

rate determinations and standardisation of wave-

length is ever increasingly felt. Moreover, it is felt that
owr electro-magnetic waves should be standardised in
terms of frequency rather than in terms of wavelength
since, as is well known, it is the frequency difference
between transmission waves which determines their mutual
non-interference. A standard wavemeter in which electro-
magnetic waves are standardised in terms of the funda-
mental unit Zme has been recently developed at the
National Physical T.aboratory by D. W. Dye, and
was demonstrated at the Exhibition of the Physical

L.E
INDUCING OUTPUT TO
ColL LOUDSPEAKER-
LE ’ :
FORK MULTI- d e 8 SELECTIVE
1000~ VIBRATOR P AMPLIFIER  \
Los -C O 0
b a h £ h
kil hd SELECTOR © ks
FUNDAMENTAL CiRCUIT
FREQUENGCY 1000~ OF LOW
DECREMENT)

{LOCAL CW. SCGURCE
1UNDER ADJUSTMENT

o0

Fig. 1.—~Explanatery arrangement
of the apparatus.

—

Society of London of this year by Messrs. H. W.
sullivan, Ltd., the manufacturers.

The wavemeter depends for'its action upon the contral
of the fundamental frequency of an Abraham-Bloch multi-
vibrator by a standard valve-maintained tuning fork,
auxiliary apparatus for the selection and selective ampli-
fication of the desired harmonics from the multivibrator

to resonance with harmonics of 1,000 cycles per second.
Thus, by an adjustment of the variable air condenser f,
any desired harmonic of the inducing current may bhe
selected and reinforced in the selector circuit. By means
of the coupling coil g the reinforced harmonic circulating
in the selector circuit may be used to heterodyne a local
source / of oscillations to be standardised. A selective
four-valve amplifier %, tuned, naturally, to the frequency
of the harmonic being selected, "amplifies not only this

lnrmoni(‘, but also the continuous. oscillation with which
_it is required to heterodyne, and which is superposed upon
the harmonic through the medium of the addltmnal.

coupling coil ¢.

It will be observed that the accuncv of standardisa-
tion of radio frequencies by this method is limited only
by the accuracy of the standardisation of the vibration
frequency (whilst being maintained) of the fork, which
is capable of L\ceedulolv accurate measurement. Any
small changes in value of the inductance and capacity of
the selector circult do not, of course, affect the accuracy
of the wavemeter, and are of no account so long as the
changes are not of a sufficiently high order to cause
doubt as to the particular harmonic bemo selected fm a
given condenser setting.

Arrangement of the Fork.
Now that the general idea of the scheme has (it is

- hoped) been conveyed, the individual parts of the iave-

meter and their functioning will be briefly described..
The standard controlling tuning fork, together with
its valve and associated circuits necessary for the pur-
pose of maintaining its vibration electrically, is diagram-
matically shown in Fig. 2(e), in which ¥ is the fork itself.

Leing provided.

A preliminary idea of the principle of
the arrangement may be obtained by
reference to-the diagrammatic sketch of
Fig. 1, in which-a system of thermionic
valves @ (termed the multivibrator) gene-
rates a discontinuous current very tich
with harmonics. - The - tuning fork &,

valve maintained, and generating electric

impulses, of a known and standardised -
frequency (1,000 cycles per second), holds
the multivibrator ¢ in synchronism, so
that the harmonic rich current itself has
a known and standardised fundamental
frequency.

This harmonic rich current of 1,000
cycles fundamental frequency is passed

through the coil &, and so induces into
the selector circuit e f, which may be tuned

8

Fig. 2.—~The controlling fork with its associated circuits.

A 153
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A Standard Multivibrater Wavemeter.—

The method of maintaining is, of course, that well
known. of Eccles and Jordan. The fork is very -
rigidly mounted with the extremities of its prongs between
two iron wire-cores on which are wound coils G and A
forming the grid and anode circuits of the maintaining
valve 1espectne1y “These polar cores are ftted to
polarising bar-magnets NS, SN, the magnetic circuit being
completed by means of a mild steel yoke which serves also
as a clamp for the fork. The vibrations of the fork

prongs induce an E.M.F. across the coil G producing

variations (at the frequency of the fork) of grid potential
and consequent variations of the same (fork) frequency
in anode current. Provided that the grid and anode
windings .are correctly phased, this alternating compo-
nent of the anode current will provide the energy neces-
sary to maintain the fork in constant vibration.

A third coil O, magnetically coupled with the anodé
winding, serves as an cutput winding from which energy
necessary for controlling the multivibrator is supplied.

The fork itself is balanced, and is constructed from
Llinvar steel, having an extremely low temperature co-
efficient and arranged to be very constant. The fork
frequency is adjusted by rveducing the length of the
prongs by grinding, the frequency, of course, being
mversely proportional to the length of the prong from
its extremity to its nodal point.
justed as nearly as possible to 1,000.0 complete vibrations
per second, several valves are selected to serve as spares
for the purpose of maintaining, and with these valves the
variabilities are reduced to only two or three parts in one
hundred thousand. Moreover, the temperature coefficient
of the fork is very small—of the order of minus &8 parts
in one million per degree Centigrade 7ise in temperature.
Exact measurements of the vibration frequency of "the
fork are-made at a definite temperature, and with given
valves. :

The Low-frequency Multivibrator.

The other part () of Fig. 2 shows the circuit arrange-
ment of the multivibrator (termed the low-frequency multi-
- vibrator). Two thermionic valves 'V, V, of the ordinary
three - electrode .type are symmetncally Coupled together
by means of constant wire wound anode resistances, and
grid leaks 7y, 75, R, and R,, and condensers C, C,, to
govern a multivibrator capable of self-generating a dis-
continuous current of the harmonic rich wave-form shown
in Fig. 3. This curve represents.the current variations
in the grid circuit, and the grid potential variations will
be roughly similar to the current variations. The action

of this multiv 1brator is fairly easily followed when it is.
remembered that an increase of ‘anode current in, say, -

the valve 'V, causes a decrease in potertial of the anode

of that valve, and that this diminution of anode poten--

tial is con\eyed to the grid of the other valve V| through
the medium of the grid condenser C,, causing a decrease
in the anode current of this valve with a consequent rise
in the potential of its anode. = This rise in potential of
the anode of valve V, increases the grid potential of V,,

thereby accelerating the already incredsing anode current -

of this valve. This action continues until the rising anode
current of V, produces such a negative potential on the
A I6 - . . .

" grid of V,

Its frequency is -ad-

.quency of the multivibrater.
- setting for the multivibrator condensers is, of course, at

‘APRIL 15th, 1925..
. that the anode current of the latter is reduced
to zero. The negative potential of the grid of V,, of
course, gradually falls (due to leakage current passed
by the leak R;) permitting anode current to start to flow
which will in time lower the potential at the foot of 7,
with a consequent reduction in grid potential, and anode
current of the valve V,, the cycle (of opposite sign) thus
recommencing. It will be seen that the period of the
cycle is, roughly, equal to C,R,+ C,R,, and, by giving
suitable values to C,, C,, R, and R,, the natural fre-
quency of the multivibrator is made approximately-equal to
that of the fork, but, in order to bring the low-frequency
multivibrator within the range of synchronisation of the
controlling fork frequency, small portions of the con-
densers-C,, C,, are made variable, and may be ad]usted
by the user of the wavemeter.

The high-tension battery B (fig. 2) is common to both
the 1ow-frequenay multivibrator and the controlling fork,

.and it will be observed that the output le of the fork

1

Vl<————~1000 SEOOND—'—*‘

S T -

Fig. 3.—The current flowing through theélow-
frequency inducing coil d, fig. 1. . )
is also included in the common anode supply circuit of -
the multivibrator valves, and in this manner the controlling
energy of the fork is supelposed upon the normal anode
supply to these valves.
During the operation of the wavemeter it is quite easy
to determine whether the low-frequency multivibrator is
being. held in synchronism by the tuning fork. If the

_fork is not controlling the multurlbratol, a very discord-

ant sound will be heard in a pair of telephones placed
in the grid circuit of one of the multivibrator valves, as
at X (Fig..2b). As the frequency of the multivibrator is
brought nearer to the fork frequency by varying, simul-
taneously, the two condensers C,, C,, the discordant sound
will gradually develop into- a rattle of a- gradually
diminishing period until, finally, the multivibrator is held
in synchronism, and remains so whilst thie condensers are
varied through a considerable capacity change. That this
““holding in "’ adjustment is not critical may be judged:

 from the fact that the capacity change through which the.

multivibrator ‘condensers may be varied. without upsetting
the state of synchronism would, in the absence of con- -
trol, cause a change -of about 10 per cent. in the fre-
The correct *‘ control ”7 -

»

the mid pomt of this ** holding-in 1eg10n

The Selector Clrcult

The output from the low frequency multivibrator is
taken from the grid leak circuit of one of the valves, as-:
at X (Fig. 2b), i.e., the low frequency inducing coil, &
(Fig. 1), is included in the grid leak circuit of one of -
these valves, and a current somewhat similar to that of
Fig. 3, very rich with harmonics, is flowing in this coil.

20
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A Standard Multivibrator Wavemeter—
Trom this impulsing low-frequency multivibrator grid
current of 1,000 cycles per second fundamental flequency,
harmonies up to the rz2oth (120,000 cycles per second) are
selected by the selector circuit e f, which consists of
large variable air dielectric condenser f -and one of
series of interchangeable inductances e.

The variable condenser is of a high-grade type designed
to ensure a high degree of constancy, and is of a negli-
gibly low power factor, the only insulation employed

View of the variable

condenser, f, fig. f.
‘'This ceondenser is of
the straight line fre-
quency type.

i its construction being silica-quartz in the form of stout
accurately ground washers. The maximum capacity of
this condenser s of the order of 2,500 ppF., and the
moving plates are shaped to give a uniform scale of
frequency. The condenser is completely screened, electro-
statically,
connected to this screen.
illustrated above.

" One of six large inductances is interchangeably plugged
into sockets pronded in this condenser in order to form
a simple oscillatory circuit of small damping. The
inductances are of low high-frequency resistance, being
woungd as air-spaced multilayered coils with Litzendraht
wire (in the case of those of the higher values) or of
solid strip. - They are mounted, when in use, well away
from the metallic mass of the variable condenser.

The efficiency of this selector circuit is such that its
logarithmic decrement has an average value of about
0.008 over the whole range of wavelengths covered,

A condenser of this type is

The QCalibrated Amplifier.

Coupled- to the selector circuit inductance is an
¢ amplifier coil,”” the function of which is tp superpose
the selected and reinforced harmonic {(which is circulating
in the selector circuit) upon the local source of oscilla-
tions, Fig. 1, through the medium of another coupling

coil ¢, and to couple to the input of the fourvalve se- -

12

and the moving plate system is electrically -

Wireless
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lective amplifier #.  This amplifier has ene radio-
frequency amplifying stage, a detector and two note
hequency amplifying stages. The coupling coils g and

-are connected (in seues) directly between the grid and
ﬁlament of the first valve, in the anode circuit of which
is an efficient oscillatory circuit forming a tuned anode
coupling to the next (detector) valve, from which retro-

“action coupling to the tuned anode circuit is taken.

The tuning of the amplifier is in this way arranged so
that any frequency between the limits of 8 and 2,000 kilo-
cycles. per second can- be very selectively amphhed and
rectified. The amplifier is calibrated so that it can he
feadily set to amplify only at the frequency of the har-
moni¢ being selected. Retro-action can’ be made suffi-
ciently strong to cause the amplifier to maintain self-
oscillation if desired, but when in use in connection with
the external source- of oscillations to be standardised,
however, the retroactive coupling must stop short of-the
self-oscillating point. The degree of note frequency
amplification is such that a loud speaker can normally be
used with the wavemeter.

When adjusting the local source of oscillations” during
standardisation, to an exact frequency corresponding to
any odd or even harmonic of 1,000 cycles per second
between the limits of 1o kilocycles and rzo kilocycles,
say the zoth harmonic (zo kilocycles), the natural fre-
quency of the selector circuit is adjusted to 2o kilocycles
(by setting the variable condenser to a previously cali-
brated scale marking), and the selective amplifier is also
adjusted to a wavelength corresponding to this frequency.
The "local source may now be made to heterodyne the
selected harmonic, the usual characteristic hetuod)nc
“ beat ** being heard from the loud speaker. Ta addition.
however, when the source has been set to exact syn-
chronisation with the selected harmonic (i.¢., whers there
would ordinarily be dead silence) a note of 1,000 cycles
per second is heard ; a note due partly to direct coupling
from the multivibrator and partly to the rectification: by
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STANDARDISATION FREQUENGIES

Fig. 4. —Intermediate standardisation points, indicating both the

_ heterodyne bgat note and the corresponding difference tone,

which, by interference, give rise to each slow synchronisation
beat. .

the selective amplifier of the modulated current in the
selector eircuit.

‘Fxact synchronisation between local “source and se-
lected harmonic is recognised by slow ‘¢ synchronisation
beating,”” the- period pulsations of which occur at

gradually lengthening intervals until, when the condition
of exact synchronisation is very nearly approached, they
occur at a frequency of about one or two per second.

A Ig
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‘(termed a high-frequency multivibrator) is used. This

R
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A Standard Multivibrator Wavemeter.—

The residual note of the -fork fréquency occurring at
exact synchronism assist standardisation by plOVldlhD
other S\rnclnomsmv beats when the source is-varied off
the exact synchlomsatlon point, due to the synchronisation
beating between the 1,000 cyclés permanent note and a
1,000 cycles hetelodyne beat note, and at certain other
hetelodyne beat notes (such as 500, 250 and 200) due
to the synchronisation beating between these notes them-
selves (or harmonics of them) and’ differenice tones due
to the interference between the beat notes and the per-
manent note of 1,000 cycles per second.

Arranged -below is a tabulation of some of these slow

synchronisation beats, useful in standardisation, occurring
between the 1gth and zoth harmonics directly available
from the selector circuit.

. Maintaining Synchronism..

Fig. graphically depicts these 1nte1medlate stan-
dardisation points, indicating both the heterodyne beat
note and the corresponding difference tone which, by in-
terference, give rise to each slow synchronisation beat.

With the above-described arrangement, L L
1 2

i.e., fork ~frequency multivibrator—
selector circuit-—selective amplifier, it is
only found practicable to select and use
harmonics up to the 1zoth, giving fre-
quency standardisation up to 1zo kilocycles " Gy
per second, corresponding to a wave-
length of 2,500 metres. For frequencies
higher than this a second multivibrator
Harmonic | Hetero- | Diffcrence | Frequency | Wave-
to which dyne - Tone of Local | length of R
the “ Beat’’ between Source Local Synchronisation
Selector Note 1,000 Cyclesibeing Sfan-]  Source Beating occmting
Circuit | (Cycles per|and “Beat’’|{ dardised [in Metres. between :
is Set. Second). Note. (Cycles per|
- - Second).
20th* 0 1,000 (lorlc | 20,000 15,000 Txact synchronisa-
h 7 frequency). - tion beating.
20th 200- 200 19,800 15,151.5 | 4th harmonic of beat
. note and funda-
b . mental of difference
tone.
20th 250 ) 750 19,750 15,180,9 | 3rd harmonic of beat
- note and funda-
mental of difference
tone.
20th 333.3 666.6 19,666.6 | 15,254.2 | 2nd harmonic of beat
i - note and funda-
mental of difference
tone.
20tk | 500 500 19,500 - | 15,384.6 | Fundamental of beat
- note . and funda-
mental of differenck
tone.
20th $66.6 333.3 19,333.3 15,517.3 | Fundamental of beat .
E note and 2nd har-
monic of difference
tone.
20th 750 250 19,250 15,584.4 | Fundamental of beat
. note and 3rd har-
monic of differcnce
tone.
20th 800 200 19,200 15,625.0 | Fundamental of beat
T i note and 4th har-
moni¢ of difference
tone.
20th 1,000 0 19,000 15,789.5 | Fundamental of beat
- note and. fork tone
fundamental.

* The 20th harmonic is here meant to be a Ircquency of 20 n where  is the fork
h 2quency in complete vibrations per second.

A 20

“monic (usually the zoth) is then applied,.
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high-frequency multivibrator is shown in the second
half (&) of Fig. g, and it will be seen that
it is very similar to the low-frequence multivibrator,
with the exception “that inductances L; L, are

-used in this case instead of non-inductive anode resmt—

ances. 'The natural (uncontrolled) frequency of oscilla-
tion of this high-frequency multivibrator is arranged to
be approximately zo kilocycles, but this frequency has,

-of course, to be controlled in some way by the tuning

fork. This is accomplished in the manner to be described

~later, and we thus have a high-frequency multivibrator

R B
set operating to supply (to the inducing coil coupled to
the low-decrement selector circuit) impulses having a
fundamental frequency of exactly zo kilocycles per second
from which can be selected harmonics up to the 6oth,
giving standardisation frequencies up to

60 x 20,000=1.2 X 10° per second,
corresponding - to wavelengths down to 250 metres.

The high-frequency multivibrator is held in synchronism
by the tuning fork in the following manner, reference -
being made to the diagrams of Fig. 2 and Fig. 5. The
low-frequency multivibrator, vibrating at 1,000 periods
per second, and held in synchronism by the tuning fork,
being no longer required to impulse the low-decrement
selector circuit, induces into another selector -circuit,
L, C, Fig. 5(a), through the medium of the inducing
coil L), which is the output X from Fig. 2(#). This

‘selector circuit may be tuned to 19, 20, or 21 kilocycles

per second, and may therefore be'made to select the rgth,
zoth, or zist harmonics of the fork-controlled low-fre-
quency multivibrator. The selected and reinforced har-
through the
medium of a large inductance coupling coil, L,, to the
grid of a single- valve thermionic amplifier, V,, in the
anode circuit, of which is an oscillatory circuit, L, C,,
which is fanly flatly tuned to 20 kilocycles. Encrovk
from this tuned anode circuit is employed to control the
oscillation frequency of the high-frequency multivibrator
by magnetic coupling between the inductances L, and L.

The "uncontrolled oscillation frequency of the high-
frequency multivibrator must, however, be brought within
the frequency range of synchronisation by a very fine
adjustment of filament current of the valves V; V,, two

24
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A Standard Multivibrator Wavemeter.—

filament theostats, one coarse and the other very fine,
being provided for this purpose. The milliammeter
shown in Fig. 5(4) indicates the anode current supply to
the two multivibrator valves, and gives some idea as to
when the frequency is correctly adjusted to within the
synchronisation range. The condition of synchronism is
distinguished by the gradual slowing up of a discordant
clucking sound until a final quiet synchronisation region
is obtained, the correct ‘ control ”“sctting, of course,

LF 26000~
INDUCING  SELEGTOR
: COIL -, CIRCUIT )
] SINGLE VALVE
LE AMPLIFIER
FORK MULTI - TUNED
1000~ VIBRATOR ¥ TQ 20000~
[e o o-—+ Lo o
o ~Q o ; N O [eg
FONDAMENTAL .
FREQUENCY 1000~
H.F : OUTPUT TO
INDUGING LOUDSPEAKER
coIL .
SELECTIVE \
X4 AMPLIFIER _‘
o o-— lo o——
' SELECTOR A
-0 CIRCUIT 2 o
HE MULTI- OF LOwW
VIBRATOR DEGREMENT)
FUNDAMENTAL

FREQUENCY 20000~ ! LOCAL CW. SOURCE

1 UI'DER ADJUSTMENT

c
i
e

Fig 6.—The complete wavemeter. : E

i |

heing at the mid-point of this ‘‘ holding in *’ .region, -as
in the case of the low-frequency multivibrator. Con-
stancy of supply from the filament and anode batteries
is essential if the high-frequency multivibrator is to
““hold in *" for long periods without readjustments of
the filament rheostats. The high-frequency mulfivibrator
takes about ten minutes or so to settle down into a steady
state of oscillation, and it is no use trying to synchronise
it until this period has elapsed after switching on.

The output from the high-frequency multivibrator is
taken from the grid-leak circuit of the valve V,, as indi-
cated by the leads X, Fig. 5, which terminate in the
*“ high-frequency inducing coil *” shown in Fig. 6. This
inducing coil impulses the low-decrement selector circuit
at a fundamental frequency of zo kilocycles per second,
the selection. and selective amplification of the harmonics
of which is performed as when inducing by means of
the low-frequency multivibrator direct, except that now
the standardisation frequencies available by successive
harmonic selections will be 2o kilocycles per second apart,
instead of 1,000 cycles per second. A further series of

interchangeable inductance coils of lower values are now

used to form the low-decrement selector circuit, and a
different set of harmonic calibrated scales are used with
the variable air condenser of this circuit.

The Complete Wavemeter,

The complete scheme for the wavemeter as set up for
the standardisation of the higher frequencies is given in
Fig. 6, which should by now be self-explanatory.

When using the high-frequency multivibrator in this
manner, sub-harmonics occur when the local source being
standardised is varied off the setting of exact synchronism

I

Wireless .
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with a main selected harmonie, and-these give useful inter-
mediate standardisation frequencies between the main
harmonics. As an example of these sub-harmonies, those
occurring near to the zoth harmonic of the high-frequency
multivibrator (600,000 cycles per second) are indicated in
Fig. 7, which also gives some idea of the relative ease
with which they are recognised. Trom this visual pic-
ture.of events it will be seen that, in addition to the slow
synchronisation beats occurring when the source is set to
the exact proximity of the zoth harmonic which is heing
selected by the low-decrement selector circuit, other slow
synchronisation beats or pulses accur when the heterodyne
beat note has frequencies of 1,000, 2,000, 3,000, etc.,
on either -side ‘of 6oo,000 cycles per second, tdue, of
course, to interference between these beat notes and the
permanent note of the fork frequency. The further syn-
chronisation beats at frequency differences of 2co, 2350,
333-3, and 5oo cycles per second from the sub-harmonic
settings of the source may also he heard by careful listen-
ing and by setting the source with extreme precision. In
order to obtain frequency standardisation points midway
between the lower main harmonics selected when the high-
frequency multivibrator is oscillating at a frequency of
2o kilocycles per second, the 1gth or zrst harmonics of
the low-frequency multivibrator are selected by the circuit
L, C, of Fig. 5(a) in order that the controlled funda-
mental frequency of the high-frequency multivibrator
shall be 19 kilocycles or z1 kilocycles respectively. The
selection of, say, “the sixth harmonic of the high-frequency
multivibrator would then, for example, give standauhsa-
tion frequencies of 114 and 126 kilocycles per second,
insteadd of 120 kilocycles. This method of changing the

- high-frequency multivibrator control proves useful in

br ulgmn the rather large wavelength gap existing between
the sixth and seventh harmonics of 2o kﬂocvcles

In addition to, the calibration of sub- standard wave-
meters, the standard multivibrator wavemeter may be

2000 - 1000
W 1800 800
1750 750
g 1667 667
1500 500 z
b= 1333 i : 33 ©
g 1250 250 &
& 1200 200 5
w1000 ) - 0 g
Z 800 200 W
5 50 250 &
o 867 - 333 o
= 500 500 &
Q
333
5 2% ?%
I 200 800
3} 1000

598250
598333
598500
598667
598750
598800
593000
599500
800000
800500
607000
601500
602000

STANDARDISATION FREQUENGCIES
Fig. 7.~Intermediate stardardisation frequencies.

“used for the measurement of frequency of received waves

and for the measurement and adjustment of transmitted
waves. For the measurement of received waves, a local
source of oscillations is used, and interpolation is em-
ployed between its variable condenser readings corre-
sponding to the harmonics or sub-harmonics nearest to the
frequency of the received waves. When- measuring the
frequency of transmitted waves, the apparatus is best set
up at.a distance from the t1ansnnttel and. leads run from
the amplifier to the transmitting station.
A 21
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A Review of the Latest Products of the Manufacturers.

THE “DIADEM >’ GRID LEAK,
Messrs. C. Hughes, Diadem Works,
Tenby Street North, Birmingham, have
produced a neat and reliable grid leak
having a resistance of 2 megohms. Each

resistance is carefully tested before leav-
ing the works, and the resistance value

A new’ gﬁd leak.

engraved ou the outside. The leaks are
supphed in black or red colour, and the
retail price is 1s. 6d. each.

0000

TWO NEW ORMOND PRODUCTS.

The Ormond Engmeering Co., Ltd.,
189-205, Pentonville Road, King’ s ClOSS
London N.1, have ploduced a small
vanable condensel which should prove
very useful in neutrodyne circuits. The
condenser terminals are connected to two
fixed vanes, and their mutual capacity is
varied by a speclally shaped rotating
vane. The condenser is neatly made, and
the short ebonite extension handle con-
siderably reduces hand capacity effects.

The Ormond neutralicing condenser.

The same firm has also produced a
small” fixed air dielectric- condenser for
use on- short wavelengths. The effi-
ciency of the air dielectric condenser

A 22

‘short-wave
_issues of this journal for October 8th and

renders its use on short wavelengths a
necessity if maximum signal strength is
to be obtained. The condenser can be

A low-loss air dielectric condenser.

used in series with the aerial as in the
receiver described in the

156th, 1924, and numerous other uses will
suggest themselves to he ¢xperimenter.
0000

A DU'AL FILAMENT RESISTANCE.

A filament - resistance of improved
design has recently been put on the
markét by Messrs. L. McMichael, Ttd.,
Hastings House Norfolk Street, Stlzmd
London, \VC2 which has resistance

The McMichael dual filament resistance.

" ranges suitable for both bright and dull

emitter valves, The resistance elements

~are- wound round a strip of insulating

material which is screwed to the pe-
riphery of an ebonite disc. The first half
of the winding s suitable for dull
emitter and the second half for bright
emitter valves. The contact arm is lifted

off the windings -at the
junction between the two °
_ segments by a special metal
washer. . Contact with the
spindle and rotating arm
is made through a spring

contact brush resting on tep of the
spindle. - Only one hole is necessary to
fit the resistance to the panel.. A
bevelled dial is wused to indicate the
amount of resistance in the circuit, and
is marked with twoe scales, one in white-
for dull emitter valves and the other in
red for bright emitter valves.

0000

A SUBSTITUTE FOR SOLDERED
CONNECTIONS.

- The “*Gripsit "’ wiring washer produced
by Messrs. Kirly Banks Screw Co., Ltd.,
Beeston, Leeds, is of great utlhty in

‘making wire connectlons to valve sockets,

The * Gripsit” wiring washer.

etec. 'When ordinary circular washers ave
employed, it is difficult to prevent the
wire from slipping out unless it is bent
round the screw. The “‘Gripsit '’ washers -
are triangular, and are bént over at the
points to prevent the wire from moving
when the nut is tightened down. Several

" wires and washers can be built up under
. each nut.

0020

A CONDENSER EXTENSION ROD.

When the top of a condenser spindle
is threaded to take the tuning dial and
knob the extension rod manufactured by
Messrs. A. W, Bryant, 83, Balham Park
Road, London, 8.W.12, mdy be used with
advantage when tumng on_short ywave-
lengths. The ebonite rod is 2in. in

© diameter, and is fitted \vlth blass caps

at each end. One knob is threaded in-
ternally to fit the condenser spindle, and
the condenser knob may be fitted to a’
projecting screw at the other end. The

" total length of the extension rod is 61in.,

and the retai: price is 1s,

An ebonite extension rod for variable condensers
23
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A Descuptlon of the New High Power Statxon in Holland
By F. C. OSORIO.

BOUT a year ﬁgo the directors of The Neder-

landsche Seintoestellen Fabriek (Dutch Wireless

Apparatus Factory) at Hilversum became inter-

ested in the transmission of music by wireless, and wire-
less experiments were commenced. A modest experi-
mental transmitter was built up with an aerial slung
between two joft. freld station masts. During the tests
an occasional Sunday concert was trangmitted, the conse-

quence of which was that thousands of letters arrived:
from enthusiastic listeners, who, to keep these entertain:

ments gomg, contributed sufficient money to allow two
concerts a week to be broadcast. Eventually the managers
of Philips’ Lamp Works became interested, and, by the
gift of two zooft. steel towers, made it possible for the
station to radiate five times its original energy.

From then onwards a great deal of experiimental work
has been done on the transmitter in order to obtain maxi-
mum energy radiation, together with good quality speech
and music—two exceedingly diflicult things to oltain at
the same time.

The station itself is situated in one of the buildings
belonging to-the N.S.F., and as most of the space hele
is t'iken up by the f'lct01y s offices, only four rooms are
available in wh1ch to house the entire plant. .

A room z4 x 18ft. in size, draped with one thickness

Io

of felt to prevent echo effects, is used as a studio. The
‘microphone .is of the Marconi moving coil type, and is
suspended in the conventional manner from an oak stand.
The energy from the microphone. is taken by a shielded
C"tble to the first amplifier room.

The Transmitting Equipment.

A combined resistance- -capacity  coupled  and - trans-
ormer caupled amplifier giving a voltageimplification of
the order of 10,000 times is employed.‘ "The valves and
amplifier are carefully supported to stop microphonic
noises, and the whole is screened - from- high- and low-
frequency currents. In the " experimental . stages the
valves were usually protected by keeping -them in their
cotton-wool 1)d(]\11 g boxes and making _(_rntd({ to the
pins where they projected out of . the box. Fhat this
was effective was proved by the- quality of the amplifica-
tion. The energy is taken from- hele to the contrul room,
which contains

{a) The power amplifier of four valves, giving.a volt-
age of amplification of about 4oc. .

(& Potentiometers arranged so that the person in
charge of the eontrols can vary the mput and out-

put of the amplifier and thus correct for different

intensities of sound at the microphone.
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Hilversum Broadeasting Station,

(c) A receiver for ascertaining the quality of the
radiation.  This generally consists of a two-
valve set (detector and note magnifier), without
aerial or earth, connected to a small loud-speaker.

(d) Apparatus for connecting up telephone wires to
the second amplifier, which is used when pro-
grammes are relayed from concert halls, etc.

(¢) The filter apparatus used to correct for distortion
due to the miciophone, and, more important still,
that due to long telephone wires. The trans-
formers used "throughout the amplifiers and line
systems are of the \lalcomphone type.

The energy leaves this amphﬁel for the transmitter,
which is of fhe ‘‘choke control ’’ type as used in the
B.B.C. stations. - A 5o0-cycle 3-phase current transformed
from 220 to 8,000 volts and smoothed, is applied to the
transmitting valves. One valve is employed as a master

oscillator to excite the grid of the main valve, produc1n<I .

an aerial current of 12 amperes, or an aerial energy of
750 watts. The modulating system consists of one sub-
modulator-valve rated at soo watts, which is resistance
coupled to one main modulator valv e, a Philips - ro-kilo-
watt water-cooled valve w 1th a negative grid potentnl of
700 volts. :

The aerial -system consists of three wires Gooft: long
slung between two steel towers, and a, counterpoise of
eight wires 750ft. long and 155ft. high.

.Results Dxpec*ed

Concerts are paid for by public subscription and by
Messrs. Philips.  They take place every Sund’iy at 7.40
p-m., Monday at 5-40 p.m., and Friday at 7.40 p.m.
On Thursday evening concerts are relayed flom the
Amsterdam Coneert Gebouw'(Hall) During these trans-
missions those in charge of the controls at N.S.F. follow

Halifax,

American :(—1ANA, 1AJA, 1ARY, 1AT,
1BDX, 1BES, 1BCQ, iCMP,1CPU, 1CX,
1DA, 1¥D, 1GBL, 1LC, 1PL, 1SW, 1ZT,
2AR, 2BRC, 2BQU, 2BW, 2BY, 2CE,

‘2C0JB, 2GK, 2CLA, 2EB, 2PD, 2TP,

Calls Heard. *heoeived in deylight. (

Ex‘rracts from Readers’
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the music with the score in front of them, so as to be
prepared for any change in volume. Some difficulty was
experienced in placing the microphones in the hall, as for
small orchestras it is necessary to place mimophones near -
every set of different instruments, and,- whete singers and
choruses are concerned, necar the sections of different
voices, so that any Combln'ltlon of »microphones can -be
switched in at will. After much ‘experimenting, how-
ever, the N.S.F. engineers placed two.microphones'right
at the feet of the conductor. In passing, it may be
mentioned that these concerts are well worth listening to.
and should be comfortably audible on a two-valve set.
During the beginning of January the writer was able to
visit N.S.F. and see for himself the station’s layout.

‘Everything was just developing from the expeumental

state to that of the finished broadcasting station, and
though the: public and- Messis. Phlllps have.very gener-
ously helped. to keep the station.going, a large staff, or
even a sufficient one, cannot yet be employed.

A point..of interest regarding this station is that it is
at present only second to Chelmsfmd as regards power
in Europe, and the engineers are doing theh best to
reach Chelmsford’s hwh smndald of quallty, after. which
they hope to beat it.- In comparison Chelmsford re-
ceived in Holland is about 15 per cent. better all round
than Hilversum received heré, which is good Con51de11ncr
the limits to the sfation’s resources.

Reports as to reception of N.S.F. are useful to the
engineers and are much app1ec1ated They should. be
addressed to

N.S.F.,
Hilversum,
Holland,

and should contain details regarding strength, quality,
steadiness of transmission, receiver used, and so on.

4CK,* 5HL, 8DO, 9CU, 1SW, 2BM, 1ER,
2GK, 2CXY.
* Received in daylight. (0-v-1.)
CRABEE.

Wavertree, vaerpool
British —21V, 2VU, 2PP, ZSS 2LV,
2FM, 287, ZWJ, ZN\[ 2JF, 2UG, 2WY,

2T, 3BG, SCHA, SHG, SHH, SLR, Logs 5UU, 5T%, 5AJ, 5CC, 5GN, 5YZ, 5LS
8TR. C(anadian:—1AR. Dutch . —0GC, ’ ’ ’ 4 4 ) 9,
OZN. Belgian -—3AS, 4AS8, 4ATU. 5MA, 5PU, 5PZ, 5MO, 5D7A 5GC: 5\7\’1,
F]CIIC]L *SBV SCT SI\J SGN BHSD ............................................................................ 61\TI‘ 6TVI 61{1{ 6R\\N UlS 2
8IP, 8LF, 8MJM, 8NK, 8PL, 8PS, 8RA, = ORE, OZA, O0ZZ. ~ Belgian .—4UC, 1BYDX 1ARA, 1RBS, 1A‘<2 l, 260, 5&
8RF, BR(, 8SSC, 854U, 8TK, 8WA, 4ALS, 4AU. Finmish:—2NN,” 2NCA.  2NK, ZBCO, 2PU, 2RB, 7“’31 ?\8
§WU, 8XH, 8YN. Iltalian:—1VR, 1CF, Danish:—TEC, Itdian:—RT, 1MT. 2CVJ, 4B, 9BR. F e —8UT, 8FL,
IMT, 1RT, SMB.  Swedish . —SMPL, Swiss —9LA ~ U®S.A..—1IYN,. 18W, 8KX, '8BP, \801’1’ 8BO, 8DV, 8RG;, £XR.
SMXY, SMYV, SMYY. Swiss:—9AA. .20VJ. Unknown:—1CF,” 1AM, 1KX, Ttalian . —IWBI, INU, 1MT, 1DD. Fin-
: nish :—1NA, 1NU 2NC. Amentme—

Mosul :—GHH.
6GH, ONF.
abm atory,

Finnish :—2N AM.

British :—6NH,

Russian: - NRL

Nijni-Novgoroed).
(All below 100 metres.)

J W, JAGGER

6RM,

(Radio strong Super. ) -

w. Ealmg. s
French —8MN,
Tikley, Yorks.

British :—2CC, 2DR, ZDX, 2FN, ZK\V
9LZ, 2MM, 2NB, 2NM, 204, 20D, 20G,
2SH, 2VO0, 2VS, 2VX, 2XY, 5JH, 5MA, -
5MO, 50K, 5TZ, 5UL, 5UQ, 5US, 5WI,
6CH, 6GH, 6IG, 6FG, 6MX, 6NF, 6NH,
6TD, 6UV, 6QB, 6XJ. [French:—8AZ,
SBI‘ ‘8CT, 8EX, 8GG, 8GK, 8GL, 8GP,
BQG 8RF, 830, 8SSU 8TK, 8UU, 8WU,
8WV. Dutch: —OBA OGG OII OLL,

A 24

TEC.
SMZZ.

.YZ, 1DO, PCRR,. SHER, EAR6
’ (All below " 120 metles)

H. RaMsDEN (6BR.)

"8HSM, 8FNN, 8UU 8CSM, 8EB 8I‘V
" BAAA, 8DE, 8CPP (7
8HSD, 8AGL 8AP, 8RF,* 8TH, 8HSG
8EE," SMJWI 8HGU 8DL.
Itullan —I1ER, 1CO. Pmme,h —_—
INA, 2NM. Relgian: "_4RS.
Swiss :—9BR.

1PL,* 1AWT, 1KC,* 1RP,* 1ABF, 1XA,
1DAC, 1AG, 18U, 1BL, ZCVU, ZBY, R6. *
ZABG,* 2AL, RBG, 3AEW, 3BWT, 410,* -

CB3, CB8 G'anadzan —1AR. Un-
Lnown 72U, YZ, ZI.

(0-v-0 Arm- -
H. Hazrpy (G2A0X).

Lowestoft.
o T . British.—2BQ, 2MQ, 2TF, 2YQ, 5KC,
SSSU 8BN, .8GK, - 5V(&, 6ME, 6RY. French.—8ALG,

- 8AOA,8CO, 8CVA, 8GN, 8HRA, 8PBR,
8RF, 8RCN, 8TH, 78UT SXVY 8\VP :
8WJ, 8YY. Dutch.——ONF, ONL PCI.
Belgian.—4AS, T7GT. Finnish.—SNQ.,

7, 8BQ, SPL SCS,
Damsk —

Ttalian.—1C0O, 1WB, 3MB.  German.— .
Swedigh — 1RB. American.—1ARY, 1BWX, 2BQS,
American .— . 2JF, 4XV. Unknown.—TXX, 3AA.

(calling test on above 130 metres), c.w.

P. L. Savace (G2MA),
22

(0-v-1.)
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NEW AUSTRALIAN BROADGASTING
STATION.

Plans are being cbm'plei;ed for the erec-
tioni- of a new broadcasting station at
Brisbane. A 5 KW. transmitter will be

employed, the constructional work being .

carried out by the Amalgamated Wireless

of Australia.
0000

WIRELESS SETS (IN SWITZERLAND,

For the benefit of readers who may be
travelling to Switzerland and who desire
to take a wireless set into the country,
we publish the following particulars of
the present regulations, forwarded by the
Swiss Legation in London: )

An application to take a wireléss set

into Switzerland must be addressed to:

“ Direction Générale des Télégraphes eb
Téléphones,” Berne. Tt should contain
these particulars :—Name and suarname,
exact address, date of birth, nationality,
and dates of arrival and intended depar-
ture. If possible the applicant should
also indicate his route and places of resi-

dence in Switzerland.
0000

A BROADCASTING TEXT.
A text singularly expressi_ve of the
senfiments of the broadcast listener who
prefers to ‘emjoy his church

-N.8.W., Australia.

Events of the \.Y/.eek in Brief Review,

CHILDREN’S PROGRAMMES. FROM PTT.
For the first time in its history, - the
Ecole Supérienre Station in Paris now
broadcasts a “ Children’s Hour.” A
course.of Esperanto is also being broad:
cast once a week. '
[eNeNeNe) ?

AUSTRALIAN AMATEUR ASKS FOR
. REPORTS. i

An optimistic request, in view of the
approaching summer, comes from Mr. P.
Spencer-Nolan, Australian  2YI, who
states that he would be grateful to re-
ceive reports from English amateurs who
pick-up his signals. His full address is
152, Bellevue Road, Double Bay, Sydney,
No particulars *of
wavelength are given.

0000
FRENCH CLUPBR’S FLOATING
LABORATORY.

A floating wireless laboratory will
shortly be in use by the Société Frangaise
d’Etudes de T.S.F., it having been
decided to transfer the whole of the
club’s transmitting and receiving equip-
ment to an old tug boat on the Seine.
Financial reasons are partly responsible
for this decision, although it is felt that

= e .
many - technical advantages will inci-
dentally be gained. "The Society has had
previous experience in operating on the
Seine, for in the autumn of last year
highly successful transmission and recep-
tion tests were carried - out when the
members journeyed down the Seine on a -
hired steamer. C

The tug boat will serve a useful pur-
pose in connecting up the various affiliated

- societies sitinated on the banks of the

Seine. The Society’s call sign is 8AT,

000

DEBATE ON WIRELESS TIME SIGNALS.

The British Horological Institute an-
nounces that a debate will be held at the
Institute, 35, Northampton Squave, Lon-
dod, E.C.1, on Wednesday, April 22nd,
at 6.30 p.m. on the subject of Wireless
Time Signals, and the most desirable
type of transmission code from the point
of view of the watch, clock, and chrono-

;meter manufacturers in the British Isles.

The debate will be open to all interested
in the subject.
[eleNeNe)
LISTEN FOR 3XR.

Special transmissions with an undei-
ground - aerial are now being

service at home, has been
lighted upon by the Rev. Father
Degen, of Coalville.

The text is: “ Faith cometh
by hearing > ; but the Reverend
Father is opposed to broadcast
services, caustically remarking
that ~many persons prefer
listening-in so as to be freed
from “the nuisance of "church
offertories.” :

[ole e ]

SIGNALS FROM FRENCH
INDO-CHINA. -

Test signals from HVA (Ton-
kin, French® Indo-China) have
been picked up by Mr. Marcus
Samuel (5HS) of N.W, London.
HVA ‘was working
Frencli Army station at 10.15
a.am. on March 25th, using pure

with a 1 4

g, 5
™ a8 £

C.W. on a wavelength of 100
metres. He was employing a
power of 90 watts.

Did any other readers pick up
this transmission?

WIRELESS EXPERIMENTS ON THE SEINE. The advantages
of a mobile experimental plant have been recognised by the
Société Frangaise d’Etudes de T.S.F., and the whole of the clqb’s
equipment is being transferred to a_tug-boat on the Seine,
Members are here seen enjoying a ¢ Field Day’’ on the river.

conducted from 3XR, the ex-
perimental  station of  the
Rogers Research -Laboratory at
Hyattsville, Maryland; U.S.A. .
In a cable received by 7The
Wireless TWorld the operators
state that transmissions will
take place daily except Sunday
on a wavelength of 170 metres
-from 6 to 7 p.m. Eastern Stan-
dard Time (11 to 12 pm.
- G.M.T.). Sharp tuning is
necessary for reception. ‘We
shall be glad to receive #eports
from any readers who pick up

these transmissions, = - -

0000
EIFFEL TOWER FAILS
TO SATISFY.

It should in one sense be a
source of gratification to the
B.B.C. to know that recent ex-
perimental transmissions from
the Eiffel Tower broadcasting
station on a wavelength of 1,500
metres  met with TFrench dis-
approval because this wavev
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fength hindered thc reception of the
Chelmsford programmes.- - :

The regular wavelength -of 1980 metres’

is also causing displeasure owing to inter-
ference by Spanish stations, and listeners

are dsking why the Eiffel Tower cannot-

use a wavelength in the neighbowrhood of
1,100 or 1,200 metres.

0000

STAMPED ADDRESSED ENVELOPE,
PLEASE.

An appeal to amateurs in the British
Isles, other than transmitters, to en-
close a stamped addressed envelope with
all enquiries is made by Mr. Alfred G. Gay
(6NF), of West Norwood. Mp, Gay is

at present sending acknowledgments to .

America at the rate of 30 per week, and
postage fees are therefore a considerable
item. Many other amateurs are placed in
similar circumstances.

0000

ITALIAN RADIO JOURNAL'S
TRANSMISSIONS.

A meore complete schednle has now heen
received from IIRG, the experimental

Wireless
Worrlal

TELEVISION APPARATUS ON VIEW.

_An opportunity to inspect the television
apparatus of Mr., J. L. Baird, whose
articles on the subject have appeared in
The Wireless World, is offered by Messrs,

Selfridge. & Co., Ltd. M. Baird’s appar-,

atus is housed in the electrical section
(first floor) of the famous Oxford Street
store, and demonstrations are given daily
by the inventor at 11.30 a.m., 2.30 p.m.,
and 3.15 p.m. h
0000
A. GRIEVANCE IN HOLLAND. .

Dutch amateurs are raising an outery
against the activities of one of their
country’s-coast— stations. The offending
station is Scheveningen-Haven, which
works -on 1,800 metres with- a spark or
tonic train transmitter. On this wave-
length  Scheveningen-Haven
spoils Dutch reception of Chelmsford and
Riffel Tower, and, to a lesser extent,

interferes with reception of these stations

““ Radio”
once’

in some parts of England, -

According to ~the -Dutch
Kxpress,”  Scheveningen-Haven
occupied . position of European import-

AT HILLMORTON. This glimpse of the switckboard at the new Post Office high-power
station at Hillmorton, near ‘Rugby, gives some idea- of the magnitude of the work now
. ’ nearing completion. i

station of the “ Radio Giornale,”” whose
transmissions were referred to in our last
issue. . )
I1RG transmits with
watts, every Saturday

an input of 30
and Sunday as

follows :—
0700 G.AL.T. ... 60 metres
1500 - -, 20 metres
1600 . 40 metres
2200 60 metres
2300, 80 metres

Reports are welcome aud should be
addressed to “ 11 Radio Giornale,” Viale
Maino N9, Milan. S

o O o0
PARIS MYSTERY STATIQN.

The . mysterious. “ Zero Station’ in
Paris, operated by an American amateur,
Reginald Gouraud, is resuming its acti-
vities. Two years ago this station, oper-
ating in the heart of Paris, broke il upon
broadcast progranumes and defeated all
efforts of the authorities to locate it.

Mzr. Gouraud now challenges the efficacy
of the latest direction-finding invention of
the Ministry of Posts and Telegraphs,
and anuounces that his « Zero station >’ is
about to resume working.

A 206

ance, but times have changzed, and while
the coast stations of other comntries have
undergone modificatiors and improve-
ments, this Dutch veAleran continues to
fill the ether with spark transmissions on
an inexcusable wavelength. A bitter
feeling now exists in Holland against this
station, which is considered by many to
be of considerably less importance than
some of the broadcasting stations.
0000

3,000 FRANCS FOR LOUD SPEAKER.

Dissatisfied with the performance of
even the hest loud speakers, M. le Baron
Lestrange has made an offer of 3,000
francs to be awarded to the first Freénch-
man who produces a loud speaker giving
a faithful rendering of the notes and
tones of the pianoforte. :

0000
) AN OMISSION.

In consequence of an oversight, the
advertisement of the Bretwood Variable
Mercury Condenser on advertisement
page 16 of our issue of March 256th

. omitted to state the name of the product.

As stated in the advertisement, the, sole
distributing agents of this component are
the Wireless Distributing Co., Ltd.,
Stoke Newington Road, N.16,

effectually.
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TRANSMITTING NOTES.

WELCOMING THE AMERICANS.
. Details appear on another page regard-
ing the arrangements which are being
made to entertain the American visitors
during their brief stay in London on
April 22ud, 23rd and 24th. Particular
attention is drawn to the appeal for sub-
scriptions for the purpose of welcoming
these visitors in a mauner appropriate to
the occasion.

TOURING WITH THE PARTY.

With regard to the programme arranged
for April 22nd and 23rd, when the party
will visit places of interest in London and
iuspect various research “laboratories and
the B.B.C., it is hoped that some mem-
bers will be able to accompany the party
on these tours. It will be appreciated if
anyone who is able to assist in this direc-
tion will communicate with the hon.
secretary. '

CALL-SIGN BADGES.

It may interest members to know that
arrangements lhave been made for the
supply of  call-sign badges at 1s. each.
Members désirous of obtaining badges
should apply to the secretary of the
R.8.G.B., giving their call sign and en-
closing remittance, . It should be under-
stood that these call-sign badges are not
connected with the Bagio Society badge,
regarding which an announcement will
be made shortly. - -

NO INFORMAL MEETINGS.

Owing to the Paris Conference-it will
not be possible to hold any informal
nieetings of the T. & R. Section during
April.

SHORT WAVE PERMITS.

The principal item of DX interest
during the past iwo or three weeks has
been the two-way commmunication of 2KF
and BLF with U.S. amateurs on 23
metres. It is gratifying to be able to
aunounce that permits will' shortly be
issued to T, and R. members to transmit
on wavelengths of 23 and 46 metres. The -
hours of these transmissions have yet to
be settled, but members who wish to par-

" ticipate in the forthcoming daylight tests

on these waves are asked to communicate
at once with My, Gerald Marcuse- at 53,
Victoria Street, S.W.1.

GHi1 IN THE FLESH.
Captain Durrant, of Mosul fame, will
be in London following the Paris Con-
ference and has asked Mr, Marcuse to
convey his hest thanks to British
amateurs who have assisted in his tests.
Captain Durrant hds worked with 36
British stations and remarks that ¢ 2LZ
is the star turn, followed closely by
2NM and 20D.”

WHERE IS AGST ?

Mr. Walter G Sherratt, 11, Bath Road,

- Cowes, Isle of Wight, would be pleased

to hear from AGST, with whom he
worked from his station G56TZ on March
28th. S ) -
CANADA WORKS WITH NEW ZEALAND,

Two-way communication has been estab-
lished between amateurs in New Zealand
and Galt, Ontario, over a distance of
9,600 miiles.
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Constructing a
Single Valve
Note Magnifier.

By R. H. COOK."

HIS single valve amplifier

~ was primarily designed for

use in conjunction with the

crystal set described by the. author
in a previous issue of this journal.?
For this reason the instrument is
contained in a case of similar de-
sign and dimensions to the crystal
set, the two together forming a partrculquy neat Combl-
natron The ampllﬁer is, of course, equal_ly suitable
for use with any other type of receiving set, whether
valve or crystal, in which it is desired to obtain greater
signal strength, either for the purpose of bringing signals
of rather weak intensity to comfortable audibility in
several pairs of telephones, or, in a case where telephone
signals are already fairly strong, to enable a small loud-
speaker to be operated. When used for amplifying
the output. of a crystal -set, however, it must not be
expected that the instrument will provide sufficient in-
¢rease in signal strength for the operation of even a
small loud-speaker if the broadcasting. station is more
than five or six miles distant. Although very efficient
and eminently suitable for the purpose for which it was
designed, the instrument should not be used after a set
which already contains one stage of low-frequency ampli-
fication, since no special provision has been made for
the inclusion of grid biassing cells, and distortion is
therefore likely to occur under these ‘circumstances.
When used, however, for the amplification of weak or
moderate signals, the absence of these cells will not have

a serious detrimental effect on the quahty of 1ep10duct10n

Arrangement of the Set.

As the amplifier was primarily inténded to be used in
conjunction with a crystal set, it was decided to use an
ordinary low-frequency transformer of 4 to 1 ratio
as the inter-valve coupling. This gives us a con-
siderable advantage over choke or resistance coupling
since it enables an immediate step up in voltage to be

obtaired, which is of great advantage in a crystal set

whose output is naturally not very large. There is no
special reason for the use of a transformer having a very
large impedance primary to follow the crystal detector,
and therefore we can use a ‘‘general purpose ”’ trans-

Y Wireless World, Vol. XV, p. 502, Feb. 4th, 1925,

«

" tate the work of drilling the

A onesvalve nofe magnifier
such as described here is a
most useful instrument be-
cause it can be added fo an
existing crystal or valve re-
ceiver. Further, it is easily :
constructed, and looks well .:
when finished.

former, and so obtain the addi-
tional voltage step up provided
by the higher ‘‘ turn ratio.”
From the thieoretical diagram of
the circuit given in Fig. 1 it will
be seen that connections are simple
and present no difficulty. The
filament rheostat is included in the
negative lead of the low tension battery in order
to give a slight negative bias to the grid. It will
be noticed on reference to the photograph that the mount-
ing of the valve is rather unusual, the valve legs being
affixed to a small ebonite platform below the main panel.
The top of the valvé then protrudes through a circular
openmfy in the main panel. The reason for this arrange-
ment is in order to obviate the necessity of having- a very
deep cabinet, since it is evident that, if the valve were
placed on the main panel in the customary manner, a-box
with a very deep’ lip would be called
for, and this would render the instru-
ment rather clumsy in appearance. This
method of mounting serves also. to pro-
tect the-valve from damage.
The lay-out of the panel
can be clearly seen.by re-
ferring to Fig. 2, where all
requisite dlmensmns _are
given. In order to-factli--

"Fig. 1.—Theoretical connections
of the amplifier.

drilled _are
By referring to the: corresponding letters given
in the drilling list below the figure, the reader will see
at a glance the size of drill which it is necessary to use

panel, the different sizes of
holes which have to be
letters.

marked by

for the various holes. The necessity of using a good.
quality grade of cbonite is of paramocunt importanece,
and if this i is not boucrln ready prepared it will be neces-
sary to remove the “ plogs™ by means of emery
paper, since this tinfoil film is by no means a good insu-
lator. Coarse emery paper should be used at first, the
panel being finished off with a very fine grade of paper.
Unless the panel is cut exactly to size, it will be neces-

sary also.” to true it up ‘with -a file.  When
using the latter instrument for this purpose, great
care must be taken that the panel is held
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One Valve L.F. Amplifier.—

iirmly in the vice, care also being taken to insert ‘some
material between-the vice and the sulche of the panel
in order t» prevent scratching it.

The only points likely to give any trouble aie the
cutting of the large 2in. diameter hole in the panel
through which the valve will protrude, and the mounting
of the valve platform. A circle of 2in. in diameter is
first marked out -with a pair of dividers, a second con-
centric circle being marked out with a diameter of 1fin.
In the space contained between the peripheries of these
two circles a number of m'\rk's about §m. apart, are
made with a centre punch, a3 in. hole being after-
wards drilled at the points marked by the punch. There
will now be a complete circle of holes, and the small
Pleces of ebonite between these holes should be cut away
with a fretsaw, a half-round file being finally used to
remove the projections left by this precess. To finish
off it will be necessary to take a round piece of wood of
2in. diameter, having a piece of carborundum cloth
wrapped round it. - This can then be placed in the orifice
and given a rotary motion, which wiil finally remove all
traces of roughness. If this is done carefully, little

difference sho 11(1 be noticed in comparison with a hole
tool

made by a proper which is a few

amateurs possess.

" cutter,

View of the set,
showing theneat
arrangement of
the components.

After drilling the panel it will be expedient to mount
the valve platform. For this purpose it will be neces-
sary to cut two pileces of 2B.A. rod to a length of
23in.  These should be screwed into the underside of the
panel until their edges come flush with the top surface,

A2
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Fig. 2.~-Details of the ebonite panel and valve support.
The holes should be drilled as follows: A, lin. dia.;

B, f.in. dia.; G, drill #in. and countersink; D, n. and

tap 2BA E, driil lin. and countersmk

each rod being secured with a 2B.A. nut. The plat-
form has two holes drilled through it in the posi-
tions indicated in Fig. 2. The other ends of the
rods are passed thlou gh “these holes, the platform
being held in posmon by a nut both at the top and
bottom.

No details are gl\ en for the construction of the
cabinet, since it is recommended that this be
obtained ready .made, unless the reader pos-
sesses some aptitude for the use of carpentry
tools.

In order to facilitate matters a com-
plete list of parts is appended
below :— '

1 ebonite panel, 6in..x 6in, x }in.
1 ebonite panel, 4in. % rin. x in.
. 1 filament rheostat.
1 L.¥. transformer.
1 o.oo1 mfd. fixed condensel
11 Clix sockets.

7 Clix plugs.
6in. of 2B.A. rod.

Quantity.of 16 S.W.G. tinned copper wire for wiring
up. i

One box, 44in. high, to take 6in. x 6in. x in. panel,
with 1din. lid. When closed .this makes a cube, the
internal dimensions of which are 6in. x 6in. x 6in.

No difficulty should be experienced in wiring up this set
if the scheme of connections given in Fig. 3 is carefully
followed, It will be noticed that Clix sockets have been
used in place of terminals. These facilitate rapid con-




APRIL r15th, 1925.

One Valve L.F. Transformer.—
nection of the amplifier to the other instruments of the
receiver, but ordinary terminals may be substituted if
desired. The other components need be of no special
mdke, but the transformer must not be too large in its
external dimensions or it will not fit in the space pro-
vided. A Peto-Scott transformer is used.

Choosing: the Valve.

A few words of advice may well be given
concerning the type of valve to be employed.
There is no great need to employ a special type
of valve, any general purpose valve being suit-
able. The question, therefore, resolves itself
into a choice between a bright emitter or a dull
emitter valve. If the amplifier is intended to be
used to amplify the output of a valve
set’ for which an accumulator is already
used, a valve of a type suitable for
working off the accumulator will natur-
ally be chosen. In the case -of the
crystal user, however, things. are dif-
ferent, since he does not already possess an ac-
cumulator, and he may justly feel that the ex-
pense and trouble of the accunrulator is scarcely
compensated for by the extra results obtainable
when using a valve amplifier. - The solution of
his problem is to use a dull emitter of the .06
ampere class in conjunction with two dry cells of the type
used for operating electric bells. This valve will be found
to give excellent results, and, provided that only two dry
cells are used, no alteration need be made -to the -set.
It has been found possible, by the writer, to operate a
valve of this description three or four hours nightly for
from eight to ten weeks before the two dry cells need to
be renewed. The'cost is, therefore, about one penny per

TELEPHONES -+ . I+ |
= -

Fig. 3.—Wiring diagram.

- voltage of 2,000.

Wireless - . o
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evening. Two cells are recommendéed rather than three
for three reasoms. Ifirst, no alteration is required to
the set ; secondly, there is not the slightest risk of damag-
ing the valve ; thirdly, if three dry cells are used it will

Another view of the set.
Notice the method of fix~
ing the valve platform,
and the simple wiring.
be necessary to reduce the voltage to the requisite value
by means of a re31st'1nce, which represents so much power
unnecessarily wasted in heating up this resistance. A
high tension battery will also be needed, but since the
demands made on 1t will be .small, it should give useful
service for several months.

SIMULTANEOUS TRANSMISSIONS ON A
SINGLE AERIAL.

M. Leon Deloy’s Valuable Expenments.

LEON DELOY,. the well-known amateur at
o Nice, France, recently conducted Transatlantic

“tests in which he transmitted- simultaneously on wave-

lengths of 55 and go metres. Two stations were em-
ployed, each working on an independent untuned aerial,
but both were fed from the same fiansfofmer yielding a
The key was operated in' the primary
of the tiansfmmei, and therefore controlled the radiation
from both aerials. The 55-metré station was fed directly
from the 25-cycle supply, and consumed about 400 watts.
The go-metre station was operated by means of two
Len'otions, and took about 200 watts. : The two trans-
missions were received - stiongly 1n Amenca dunncr the
first test. :

A few days later the expeiiment was repeated, using
only one aerial, the layout of the two stations being the
same as in the earlier experimént. The single aerial was,
however, connected to -the two transmitters by two in-
ductances mounted in series. Equal success was obtained,
proving the simplicity with which the short waves can be
adapted for simultaneous transmission. M. Deloy’s work
opens up some mteiesting possibilities for amateur experi
ment.
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ROAL' the General Electric Co., Ltd., we have
received an interesting valve.

This valve, the D.E.3B., belongs to the 6o

milliampere class, but while its outwared appearance closely

resembles the D.E.3 the electrode construction has been
modified so as to produce a high magnification factor.

The D.E.3 is, of course, a low ﬁlament consumption
general purpose valve, wheleas the D.E.3B., while hav-
ing the same filament. characteristics, has been designed
for a special class of work.

At the present time a considerable amount of attention
is being given to resistance coupling for L.F. amplifica-
tion, and the valve under review has been  evolved for
this specific purpose.

resistance capacity method of coupling, it is essential to
have a valve with a moderately high magnification factor
to start with. This means that its plate impedance will
also be high, but it should not be disproportionately so.
In a practical amplifier using the D.E.3B. we have
employed 150,000 ohm. anode resistances at the same
time increasing the plate battery voltage to r50. The
reader will, of course, appreciate that as a high resist-
ance is used in series with the valve, a higher anode

battery voltage must. be used in order to overcome the .

fall of voltage across the resistance.

Tt is interesting to note that this valve gives excellent
results as a detebtor,, for which purpese a plate voltage
of about 50 will be found correct, and for H.F. resist-
ance-coupled amplifiers for long-wave work it is particu-
larly efficient.-

D.E. 3B.
M. 0. Valve Co., Lid. .
Filament Volts, 3.0.- Filament Amperes, 0.063. » R
Emission (total) Milliamperes, 6.4. Efficiency, 34-Milliamperes per watt. -
Plate . . .

Plate Current, Grid Bias, Plate Ampli- Plate
Volts, Ailliamperes Volts. Current.! fication Impedance,

at Zero Grid. Milliamperes.| TFactor. hms.

40 0.26° 0.26 - 16.8 72,000

60 0.64 034 16.9 4,500

80 1.16 .56 16.6 52,500

100 1.62 0.76 16.5 47,000

120 . 2.25 1.08 16.5 45,009

1 Plate current when grid is bla“ed to value of Col. III.

This class of valve is not intended for the final stage of
a L.F. amplifier -where large changes of current are
required.
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Two New Dull Emitters for L.F. Amplification.

As it is never possible, practically, .
to obtain the full valve magnification when using the-

OMEONE has stated that the present age is one of

) specialisation, and this is undoubtedly true in the
valve world, for we are ‘rapidly approachmg the ideal
state of having a bpecml valve for each and every wireless
purpose.

. The question for long- dlst'mce 1ecept10n coupled with
pule_ reproduction has 1esulted in the manufacturers pro-
viding many special types, and, in particular, as the
result of the more general use of the loud-speaker (horrible
term), several really excellent small-power amplifying
valves have been placed on the market. )

-We bave recently tested a mew valve of the power
amplifier class, the results of which we give below.

Known as the P.V.6 D.E., it is rated at o.4 ampere
at 1.8 to 2.0 volts, with a plate rating of 6o to 120 volts.

Theé electrodes are arranged vertically in a compara-
tively small bulb, but it is noted that the usual Ediswan
base having contact pins of unequal lengths has not been
employed in this particular type. | -

P.V. 6 D.E.
Edison and Swan Electric Co., Lid.

Filament Volts, 2.0. Filament Amperes, 0.45.

Lmission (total) Milliamperes, 19. Efficiency, 21 Milliamperes, per watt.
" Plate Anmpli- _ Plate
Plate Current, Grid Plate* fication Impedance,
Volts. | Milliamperes. Bias. Carrent. Tactor. Ohms.
H .
60 —2 145 6.0 20,000
30 —3 215 6.8 - 17,800
100 —4.5 7 6.8 15,400
120 —06 ] 3.5 6.8 14,500

! Plate currént when grid is biased to value of Col. 111.

This valve is, of course, particularly useful for the
worker who uses a 2-volt accumulator, as the P.V.6 D.E.
can be connected straight on without any filament resist-
ance. As shown by the table above, quite considerable
inputs can be handled, and, using the full 120 volts H.'T.,
enough power will be delneled ‘to operate any of the
usual types of loud-speaker.

We have given the valve an extended trial in the last
stage of a L.F. amplifier, and the results obtained have
been very satisfactory. The valve is, of course, equally
suitable for the first stage of a low-frequency amplifier,
and when good volume and purity are required should
be used in all L.F. stages. The tests further indicate
that a very long life should be obtained, which is a point
of no- mean importance.
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VALVE CHARACTERISTICS.

An Explanation of the Properties of the Three=Electrode Valve.
By R. D. BANGAY. '

BEF ORE we can properly understand the different
circuits adopted in practice for applying the pro-
perties of the three-electrode valve to-the purposes

of either detection or magnification, it is most necessary

to have a very clear idea of the essential characteristics

of the valve on which the action of the circuits depend,.

and we propose, therefore, to devote this article to a

study of some of these characteristics, leaving it to later

articles to show how they can best be applied.

Fig. 1 illustrates the simplest form of valve receiver
in which the three-electrode valve is used as a detector
and. from which, for the time being, we have omitted the
filament heating battery. This is done, merely for the

sake of clearness, as the effect of the voltage drop along -

the filament can be considered later.

+An examination of this diagram shows us that there
are two separate and distinct circuits. The circuit. G
I, F, which includes a portion of the oscillatory circuit,

and the circuit A B, T F, which includes a battery and
Each circuit includes an indepen-

a pair of telephones
dent source of EMF, and
each has a separate path
through the vacuum chamber
of the valve. These two
circuits are known as the’
“grid circuit” and the
“anode circuit . - respec--
tively. In each of these cir-
cuits a current can only flow |
in one direction, through the =
vacuum of the valve from the
ﬁlament to the cold electrode,
from the filament I to the crrrd G, in the case of the
gud circuit, and from the ﬁlament I to the anode A in
the case of the anode circuit. Also, in both circuits a
current can only flow when the potential of the cold

Fig. 1.—A simple receiving
circuit.

electrode is at a’ positive potential relatively to the ﬁla-‘

ment.

Source of Voltage.

In the case of the grid circuit, the voltage is derived
" from the signal oscillations, and therefore alternates at

a high frequency from a posrtrve xalue at one moment to
a negdtive value at the next.  Consequently, if the
normal potential of the grid relatively to the filament is
zefo a current can only flow in the grid circuit during
the positive half cycles of the signal oscillations.

In the case of the anode cir¢uit, the voltage is derived
from the H.T. battery, the positive termrnal of which is
permanently connected to the “anode, and, therefore,
except for any influence exerted by the présence of the
grid, a continuous current could flow through this circuit
at all times. The current through this circuit, however,
is controlled by the potential of the.grid quite 1ndepen-
dently of the grid current, the latter being purely inci-
dental and occurring, as already noted,'on1y when the

“each case.

grid is at or near a positive potential relativély to the
filament. Thus, while the currents: in the two circuits
are entirely 1ndependent of one another, they are both
controlled by the potential of the grid 1el’1t1\ely to the
filament.

Currents and Voltages in the Circuits.

Having grasped these essential distinctions between
the two cifcuits of the-valve, we may now proceed to’
study the relation which the current in each circuit bears
to the potential of the grid. This relationship can most
conveniently be illustrated by curve diagrams, as shown
in Fig. 2. These two curves represent the currents which
will flow in the two circuits respectively corresponding -to

- different steady potentials of the grid, and assuming a

perfectly constant voltage applied to the anode. The
full line curve represents the anode current flowing from
the battery B through the anode circuit, and is known as
the *‘ grid-voltage-anode curent’’ characteristic of "the

valve, while the dotted line curve represents the . grid

4 —— current and is known as the

i IN ANODE ‘¢ grid-current curve.’ It will

zis N4 be seen from the diagram that the

LE ) magnitude of the Uud current is
w9l |

EX extremely small compared with

3z, that of the anode current, -and

= CURRENT iN
e crowr|  also that it starts very nearly at
0 >+T | zero grid volts. Beyond noting

-10 -§ 0 "5 10
GRID POTENTIAL IN VOLTS

Fig. 2.--Characteristic
curves,showing grid and
anode currents.

these two important points, how-
ever, we are not particularly con-
cerned with its shape. The shape -
of ‘the anode current curve, on the
other hand, as well as the position it occupies relatively
to zero grid volts, is of the greatest imp01tance Both
of these fact01s may vary consrderably in -different cases,
as will be seen later.

As will be seen from Fig. 2z, a certain negative poten-
tial has to be applied to the grid before the anode
current is reduced to zero (in the case illustrated about
~ 10 volts). The actual value of this negative potential,
however, depends not only upon the type or design of
valve used, but also” upon the voltage of ~the anode-
battery. The effect of increasing the anode voltage is
to move the curve bodily to the left, making it neces-
sary to apply a larger negative potential to the grid to
reduce the anode current to zero. This effect is illus-
trated in ‘Fig. 3, which shows three curves plotted for
the same valve, but using different anode voltages in
Tt will be seen, however, that- apart from
this displacement of the position it occupies, the shape
of the curve remains substantially the same in each case.
The effect on the grid current curve of increasing the
voltage of the H.T. anode battery is practically negli-
gible, that is to say, it still starts to flow at a point near
zero grid potential.. Thus the change in the anode volt-
age alters the position of the anode current curve not
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Valve Characteristics.—

only relatively to zero grid. volts, but also relatively to
the grid current. ‘This is an important point to remem-
ber, as it has a vital influence on the arrangement of all
valve circuits.

Effect of Constructional Differences.

The effects caused by differences in the design of the
valve are illustrated in Fig. 4, where we have illustrated
the characteristic curves of three-different types of valve
using the same anode voltage in each case. These curves
show that not only is the position of the curve relatively
to zero grid volts dependent upon the design of the:valve,
but also the shdape of the curve. Thus, with No. 1
valve, the current starts flowing when the grid volts are
about — 1o, while with No. 3 valve, the current starts
flowing when the grid potential is —4 volts...
No. 3 valve has a very much sharper bend at the point
where the current is approaching zero than is the case
with either No. 2 or No. 3 valve.  The curves of valves
Nos. 1 and 2 can be taken as typical examples of an
ordinary general purpose receiving valve, in fact, they
are actually plotted from the types RsV and R valves
respectively ; No. 1 valve, on the other hand, is- a

special = valve deswned for a particular method of
rectification. )

S There are one or two

J LB’ points  disclosed bj these

o LA curves to which particular at-
2w MAE 5 tention should be drawn.

=8 ° < 171 &1 ] The maximum change in the
€3 £ & anode cuirtent for a given
GE ViR A change in the grid potential
1 / V4 is obtamed when the latter

e urrent  occurs along the straight part

O Te 5 o 5 10 of the anode current curve,

because it is here that the
curve is-steepest. Thus, In
the curve of valve No. 1, il-
lustrated in Fig. 4, a change

GRID POTENTIAL IN VOLTS

Fis. 3.~ Showing the
effect of applying differ-
- ent anode voltages

of grid potential of 2 \olts, from o to —z volts, causes a.

(,lmnge of 0.8 mA. in the anode current, 7.¢., from 2.1
mA. to 1.3 mA., while the same change of 2 volts in the
grid potential of the same valve, from -3 volts to —7
volts, causes a change of only 0.3 mA. in the anode cur-
rent. If, therefore, we assume that thie ckange in current
represents the useful energy released in the anode circuit,
it is clear that the efficiency or sensitiveness of the valve
is greatest when we work on the steepest part of the
curve.

- Straight Portion of the Curve.

Again, -

Again, if the EMF applied to the grid is of an alter-

nating character,- and if it alternates about a point on
the straight part of the anode curve, the change in anode
current dde to each successive half-cycle of the alter-
nating current will always be equal. Tor example,
suppose we apply an alternating voltage of 2 volts to
the ‘grid of the valve whose curves are shown in Fig. 3
when using an anode potential of 8o volts, the first half-
cycle will raise the grid potential from & to 2 volts,
causing a change in the anode current of 1 mA., i.e.,
from 2.z to 3.2 mA., and the second half-cycle in which
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the potential of the grid is raised from o to —2 volts
will also cause an emctly equal change of 1 mA. in the
anode current, 7.e., from 2.z to 1.2.

On the other hand, if the alternating EMF applied
to the grid® occurs about a point near the bend of the
curve, the changes in the anode current will be greater
for the positive than for the negative half-cycle.  This
can be verified by referring to the anode Characteustlc
curve of valve ’

No. 3 in 5
o 41
Fig. 4, where the change in g NE LTV
cwrrent due to a  change in %4 1/
grid volts from o to 2z is 3
. =1 3
6 mA., and for a change in £ /1 nozvatve]
grid volts from o to -2z is z, NOIVAVE
only 3 mA. Also it is easy ¢ avar
to see that the sharper the &1 o
. o

bend in ‘the curve the greater 3 [—IA FURRENT
will be the difference be- <% -5 O &5 16
tween the change in current GRID POTENTIAL IN VOLTS
due to a positive half-cycle Fig. 4.—Curves_of three

. different valves.
and that due to a negative ere

half-cycle, provided, of course, that the variation of the
grid volts occurs about a point on the bend of the curve.

Effect of the Filament,

‘To avoid any confusion we have omitted in the fore-
going explahation to take into consideration the
potential of the filament. Obviously, the grid can only
be connected to one end of the filament, and since there
is a difference in potential between the two ends of the
filament, the potential of the grid must always be
different relatively from the two ends. If, therefore, the
potential of the grid relatively to say the negative end
of the filament to which it is connected is zero, and if ~
the voltage across the filament due to the filament battery
is, say, 4 volts, then it follows that the potential of the
grid to the other end of the filament must be 4 volis.
The characteristic grid volts-anode current curves are
always plotted with reference to the negative end of the
filament. Unless otherwise stated, therefore, it can
always be assumed that the grid potentials are indi-

_cated with reference to the negative end of the filament.

But if, in arranging a circuit, the grid were connected
to the posm\'e end of the ﬁlament obviously zero grid
volts will occur on a different part of both the anode
and grid current curves. This point is illustrated in
Fig. 5, in which it will be seen that the voltage figures
indicated below the line refer to the negative end of the
filament, and those indicated above the line refer to the
positive end.

-8 -8 -4 -2 ¢ 2
@ 3 ~ Returning once more to
& : 5
W0 / the simple receiver circuit
H . illustrated in Fig: 1, let us
3 15 | CURRENT see how the factors ex-
5 / - plained in the preceding
™ o paragraphs affect the ar-
& i rangement of the circuit.
& .5 of | ° . .
€ [ The currents induced in the
@ L 1+ aerial circuit are feeble high-

-4 = : .

o2 2 # &  frequency alternating cur-
——|K

rents which induce a corre-
sponding alternating volt-
age ‘across the inductance L.

GRID POTENTIAL IN VOLTS
Fig. 5.—Explaining the *
effect eof  the filament

voltage.
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Valve Characteristics.— )

1f, therefore, we connect one end of the inductance
dnectly to the filament and the other end directly to the
grid as shown in Fig. 1, it follows that the alternating
potential variations 1n1pressed on the grid must always
occur about the point of zero grid potential. This
point of zero potential, as we  have just seen, may
occur either on the straight -
part of the anode current
curve as in No. 1 valve,
Fig. 4, or near the bend. of
the curve as in No. 3 valve,
Fig. 4, according to the
type of valve used or ac-
cording to the voltage of
the H.T.: anode battery
employed. In practice the
choice of both the type of
valve and of the anode
battery may be governed
by other considerations,
and  therefore - if we )
wish to work on some other part of the andtle current
curve than that which™happens to occur at zero grid

Fig. 6.—Method of connecting
grid bias.

voltage, we must devise some method of adjusting the -

normal grid potential to the desired point independently
of the alternating EMFE derived from the induced
oscillatory circuit.

Grid Bias.

This is easily done by connecting some constant source
of EMF, such as a dry battery, in series with the grid
circuit in such a way that it impresses a negative
‘““bias '’ voltage on the grid.” There is only one place
where it can be included without interfering with the
proper functioning of the oscillatory circuit, and that is
between the filament and the bottom end of the induct-
ance as shown in Fig. 6. If, for example, the grid
bias battery were connected in the aerial circuit, the
internal resistance of the-battery would 1nte1fere with
the free oscillation of the aerial circuit and cause serious

World
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damping, and consequent loss of energy and selectivity ;
on the- other hand, if it were -connected between the
grid ‘and the top end of the inductance, it would pro-
vide a possible leakage path for the aerial current to
earth. Even if the battery were highly. insulated its
capacity to earth would tend to upset the tuning of the
circuit. Connected as shown in Fig. 6, however, it in-
troduces none of these diffi-
- culties, and as-this battery
has only to apply the neces-
sary potential and no cur-
rent is taken from it it can
be an extremely small one.

Obviously the signal volt-
age .induced across the in-
ductance I  now occurs
about a point on the curve
corresponding to the steady
bias voltage provided by
the grid battery.

The amount of negative
voltage required for any.
particular case.can be regu-
lated by tapping along the

battery ; this, however, only allows for a coarse adjust-
ment in steps of about 1.5 volt at a time. TFor some
purposes this coarse adjustment will suffice,” but if a
finer adjustment is required, this can be obtained by
making use of the voltage drop along the filament as
described below.

If a high-resistance potent1omete1 is connected across
the ﬁlament as shown at R in Fig. 7, any required value
of positive potential can be impresséd on the grid up to
the maximum equal to the filament voltage.  The
effective potential applied to the grid is, of course, the
difference ' between - the negative volts derived from the

GRID BIAS *

,||[ -

Fig. 7.—Connections when a
grid battery and a potentio-
meter are used.

-grid battery and the positive volts derived from the

potentiometer, thus the rough adjustment can be
made by tapping along the grid battery and the final
adjustment by sliding the contact along the . potentm»
meter.

SCHOOLS RADIO EXHI[BI[TI[@N

Kesults of the Competltlon

I[N the competition arranged in connection with the
recent Schools Radio Exhibition, the highest marks
were obtained by the Broadwater Road- School, Tooting,
which secured 67. The 1.C.C., Beaufoy Technical' In-
stitute secured second place with 53 marks, the third
vosition being gained by St. Paul’s School, Dorking.
Commenting upon the result, the adjudicators, Messrs.
L. F. Fogarty, G. G. Blake and Maurice Child consider
that the Exhibition was of great value and demonstrated
that inierest in wireless science amongst boys is very
considerable. - - In making the awards, the judges took
into consideration the number of exhibits from each
school, the number and quality of drawings, the standard

of workmanslnp, points of originality and applications
to genezal education. The greatest value lies in-the
last-named branch, but it was observed that with two
outstanding exceptions (Broawater Road School, Toot-
ing, and St.- Paul’s School, Dorking), very little atten-
tion appeared to be given to this point. On the other
hand, the workmanship in many cases was of quite a hlffh
order.

The prize of five guineas given by J. H. Reeves, qu.,
M.A., M.B.E., was presented to the winning scheol by
Dr. W. H. Eccles, FF.R.S., at a meeting of -the Radio
Society of Great Britain held at the Institution of Elec-
trical Engineers on -Wednesday, March- 25th.
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Plans for Second London Station.

If the B.B.C. can settle satisiactorily
questions of finance, wavelength, and
other problems that arise in connection
with the building of a new main station,
the company will willingly provide a
second London station, of a power of,
say, 10 kw., to give specialised pro-
grammes, and thus solve one of the chief
complaints of listeners.

coo0o0

A Double Choice.

There would then be no need for the
listener who wanted the popular type of
programme to be the involuntary vietim
of the lecturer and the classical musi-
cian, for he could tune in to the station
that was catering for his needs, while
his Dbrother-listener in search of eleva-
tion and instruction could gratify his
tastes ~with the programmes- of the
second station working on a
wavelength. Tt may be stated definitely

that London will not for long have only

one broadcasting station.
D000

Licences.

The number of receiving licences now
in force is approximately 1,400,000. The
advocates of a reduction in the licence
fee are not found among the general
public alone, but even in official circles.
It would be very difficult to regulate the
amonnt of the fee by the value of the
receiving set, for if that were done there
would be no logical reason why the
Government should not discriminate
between, let us say, a dog licence for an
-animal of pure breed and one that had
no pride of birth.

0000

And Revenue.

For the year ended December 31st last,
the total receipts on account of wireless
receiving licences were £613,309, of which
£472,102 went to the B.B.C. by monthly
instalments ' arrear,.and £141,207 was
retained by the Post Office for adminis-
tration. VWhen the Wireless Bill comes
up for second reading the Post Office is
expected to state how the administrative
costs are made up. Probably before that
time the B.B.C. will give details of past
expenditure and of the cost that will e
inenrred if their plans for the future are
realised. Tt is interesting to note that
the company has spent already about
£100,000 on plant which, in view of the
rapid strides “which broadcasting is
making, is becoming obsolescent,.

: coo0o0

B.B.C. Lecturers.

_Radio societies are mal%ing insistent
demands on the officials of the B.B.C. to
give lectures to their members. Many of
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these applications come from distant
parts of the country. The officials them-
selves are crying out for mevey. - When,
for instance, a member, of the B.B.C.
staff is known to be giving a lecture in
any locality, he is generally bombarded
with requests from half a dozen other
places within a radius of twenty miles to
call in and lecture to them in passing,
and it is very difficult in fairness to
refuse these requests. The average work-
ing day of headquarters engineers is
twelve hours, aud when they go into the
country their routine tasks are sadly
neglected. I on such occasions anything
were to go wrong with transmissions,
listeners would naturally be the first to

complain.
00QCO

Broadcasting Parliament.
The Norwegian Parliament's adoption

of the microphone and Great Britain’s
coming consideration of the same matter

A FOUR-TON
point of size the transformer in the photo-
graph affords an interesting comparison
with the instrument to be found in the

TRANSFORMER, In

typical broadcast receiver. This four-ton

transformer will formx part - of the

apparatus at the new Post Office station
at Hillmorton, near Rugby.

THE STATIONS.
opens up the question whether in the
future official reports of Parliamentary
proceedings will be necessary. The well-
known Hansard, by which name the
official reports of the House of Lords
and the House of Commons are still
known, never tells Parliamentary stories
exactly as they happen. Often things are
said iu the heat of political battle on the
floor of the Houses which lose their
flavour, in cold print, or which, a few
hours later, are not cousidered suitable
for the information of constituents or the
public. Obviously, 'with broadcasting,
these remarks would go out in their umn-
‘doctored state, probably to the delight of
listeners in search of ‘entertainment, but
to the dismay of the speakers. Yes; we
think that there should be a good deal
of amusement in the Dbroadcasting of
Parliament.

00GO

Are we to be Gulled ?

Listeners are responsible for many of
the suggestions, mnovel and otherwise,
which are made from time to time for
“improving ”’ the  programmes. A
Norfolk correspondent now suggests that
the laughing gulls on Watton Mere
should be broadcast. The B.B.C. has a
long list of items in Nature’s chorus
which some day will be transmitted; but
so far as- bird noises are concerned
nothing more will be done until the

sunimer. 3
0GCO0OO0

The Women’s Hour.

What subjects appeal most to women
listeners? When the matter was debated
before thie microphone between a woman
Cambridge gradnate and another who

“had been in charge of various big can-

teens during the war, the .alternatives
discussed were :

(1) An ultra-feminine type of Women’s
Hour.

(2) A more amusing, as well as a more
intellectual programme on topics of
general interest; but with a special
appeal to women,

The Cambridge graduate’s argument
was that she favoured amusing and intel-
lectnal talks of a non-domestic character,
and the ex-canteen manager declared that
she favoured practical subjects and ultra-
feminine topies. oo

©0o0QCO

Keep out of the Kitchen.

Listeners were invited to express their
views, and some eighty per cent. of the
letters received sided with the Cam-
bridge graduate.- The writers did not
want talks on cookery, household manage-
ment and child welfare, the general cry
being : “Keep us out of the kitchen and
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take us oud of owrselves ! ** They wanted
talks on music, literature, travel, women’s
movements, etc., with an occasmnal
fashion talk or htmorous reading.

[sNeRé N}

Temperamental Differences in U.S.

In nothing is the difference between
the British and American women’s tem-

perament better demoustrated than in .}

broadcasting. At least fifty large broad-
casting statlons out of the 600 which are
transmitting in the United States have
a vegular service of appeal to the house-
wife and woman listener. Many large
stations are owned by great companies
having definite interests in better cook-

ing; home education, or instruction along:

" efficient housekeeping lines,
' ocoo0o0

A “Happy Homes *’ Club.

One station appeals to women with a
‘“Happy Homes >’ Club, which specialises
in a daily morning talk of home "helps
interest; instead. of a broadcast lecture.
The Director calls for a meeting of the

club, thus trying to make the affair a -

social gathering. This is supplemented
by the issuing of a booklet of sixty pages
containing hints for happy homes. Here,

again, is evident the diversity between i

the British and American tempelament
For only the other day a navvy in the
north assaulted his wife because she
would not keep the baby quiet while he
had the headphones on, “Happy Homes,"
indeed !

[slele e

Interference.

In a list of foreign stations and har-
nmionics of Government and commercial
stations which has been compiled recently
a significant sidelight is thrown on the
ever-present evil of wireless interference.
Some of the stations using identical, or
_ almost identical wavelengths are the fol-
lowing :— .

Wave- .
length. - British Foreign
Metres. Stations. Stations. B.B.C.
500 Cleethorpes, — —
Devizes,
Horsea.
495 — — Aberdecn.
494 Leafield, — —
475" Ongar. Bilbao. Birmingham,
470 Leafield, Frankfurt, —
Cleethorpes. Stockholm
. (Svenslk Radlo)
450 Cleethorpes, Paris, PTT, — .
Devizes. Sunsval.
425  Aberdeen. Rome, Reval, —
- Barcelona.
400. Ipswich, — Newecastle,
~  Cleethorpes,
Aberdeen,
Horsea. N
382 Cleethorpes. Oslo. —
875 Cleethorpes, — Manchester,
Devizes.
351 — — Cardiff.
350 = Cleethorpes, Seville, Picin —
Devizes, Midi (testing).
Ip:\vmh )
326 — Edinburgh,
Nottinghar.
825 Howden, Barcelona. —
Cleethorpes.
315 Air Ministry. — Liverpool.

The above are selected at random, butb
they serve to show how serious the
problem of interference may become.

Sunday, April 19th,
London, 3 p.m. ...
London, 8.45 p.m. ...
Birmingham, 9 p.m.

. Monday, April 20th,

Birminghaim, -8 p.m.
Bournemouth, 8 p.m.
Glasgow, 8 p.m.

Tuesday, April 21st.
London

Wednesday, April 22nd.
London, 7.30 p.m. ...

Birmingham, 8 p.m.
-Cardiff, 8 p.m.
Newcastle, 8 p.m. ...

FUTURE FEATURES.

Ballad Concert.
“ Hymn of Praise® (Mendelssohn).
Chamber Music Programme.

“0Old Memories.”
“*The Seasons.”
Band of 1st Bn. Royal Scots Fusiliers. -

Concert arranged by The News of the
World.” '
Barclays Bank Concert, 1e1ayed from the

Royal Albert Hall.
¢“The Taming of the Shrew.”
“To the I\mg s Navee.”
*“Wagner.’
“The Dream of Gerontms

Belfast, 7.30 p.m. ...

Thursday, April 23rd.
T.ondon, 8 p.m.

. Birmingham, 8 p.m.
Glasgow, 8 p.m.

Friday, April 24th.
London, 8 p.m.
Manchester, 8 p.m.
Newecastle, 8 p.m. ...
Glasgow, 8 p.m.

Saturday, April 25th.
Bouwrnemouth, 8 p.m.
Cardiff, 8 p.m.
Glasgow, 8 p.m.

Dueftists who were Miles Apart.
Congratulations have been received at

the Johannesburg Radio Station (JB) -

from many parts of South Africa and
Rliodesia, on a successful experiment in
simultaneous transmission which was

‘carried out recently.

Mr. Harold Ketelby, violinist in the
station orchestra, and Miss M. Williams,
station pianist, were heard on- -the ether
in a joint instrumeéntal selection; but in
point of fact the violinist was pla-ying in
Pretoria, forty-odd miles away from the
station studio, where Miss Williams was
playing the piano accompaniment” for
him. Both instrumentalists nsed a pair
of headphones attachied to a crystal set
tuned in to the JB wave, and each was
thus aile to synchlomse perfectly with
the othel s plavmg

00T

And Now a Trio?.

The music from the violin was com-
niunicated from Pretoria to Johannesburg
by means of a relay panel and a land
line. - The joint inelody -from the two

“instruments was picked up in very good

quality by thousands of listeners. The
test was the . development of a similar
experiment carried out in Johannesburg
a short time ago, when music was broad-
cast simultaneously from -different apart-
ments in the studio buildings.

_The scheme in the first place was con-
ceived by Professor Kirby. In the light
of the recent successful venture a further

“ 8t. George’s Day.”
St. George's Day Ploglamme
* Bt. George’s Day ”

Symphony Concert.
‘“The Chinese Puzzle.”
Ballads—Glees—Madrigals.
Popular Night.

¢ Samples of Humowr.”
... “ Lohengrin.”
... Listeners’ Programme.

experiment is likely. Tt is, for instance,
suggested that a trio be arranged with
the piano in Johannesburg, the “cello in
Durban, and the violin in Cape Town,
and all merging on the ether through -
JB’s transmitting apparatus,

0000

Concert from a Liner.

Apropos the "note announcing the
intention to™ broadcast from a British
liner when she is in dock, instead of from
the local B.B.C. station, it is understood .
that the event has been fixed for April
22nd, when the Liverpool programme will

be tlansm]tted from ‘the Cunard liner

“Samaria.” Listeners are supposed to
be present at the concert which is being

.held iu the first-class lounge of the liner

to celebrate the last night at sea. Sea
chanties and songs and orchestral music
will be included, and listeners will also

- hear something of what is happening on

the bridge of the liner.

; 0000
Broadcast Lectures.

At Easter the  series ~of . broadcast
talks which has included such popu-
lar items as Sir Oliver
“Ether,”” Mr. Allan Walker on ‘ Archi-
tecture,”” the British Drama League, and
Mr. Ackerman’s “Popular Fallacies in
Engineering ” ciame to an end. On
April 20th -a new ‘series will begin, a
special feature of which will be the in-
clusion of representative speakers from
seven different stations.

Lodge on .



Croydon Wireless and Physical Society,

A lecture on ** Industrial Applications
of X-Rays' was delivered at the last

meeting of the Society by Mr. W. F.~

Higgins. The lecturer gave some idea of
the enormously varied applications’ of
Y.rays, By means of diagrams and care-
ful explanations he enabled all to grasp
the construction of X-ray tubes, and the
hombardment of electrons on what 1s
known as the ‘‘target.”” A mumber of
interesting X-ray photographs were
shown affording comparison between the
early work and modern practice .and
showing how the degree of penetration
through material substances has increased
so that almost anything invisible to the
naked eye can now be made to appear
“as clear as daylight.” )

Northampton and Districi Radio Society.

An exhibition of sets constructed by
members of the Society was held at the
County Café on Monday, March 20th.
Prizes were offered, the sets being judged
under the headings of efficiency, work-

manship, and ingenuity and inventiveness. -

There were many entries and every set
was tested and examined
After connecting up, the owner was given
five minutes in which to tune in any
station he chose. The sets entered ranged
from the one-valve ‘¢ straight’ .cirenit
to the four-valve special circuit. Where
high-frequency valves were used, the
coupling was, in almost every case, of
the tuned anode type, resistance capa-
city coupling either for H.F. or L.F.
being entirely absent. There were a few

in its turn.-
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¢ FORTHCOMING EVENTS. §
g WEDNESDAY, APRIL 15th. &
}  Golders Green and Hendon Radio Socicty.
—dAt the Club House, Willificld Way,
¢ NaV.11. Lectuwre: * Mensuring Instru-
O agats and their Functions,” by Mr. F. ¢
by MeCabe, o ! : X
Y FRIDAY, APRIL 17th, - &
5‘)) Sheffield and. Distriet TFireless Society.—
(“, At 1.30 pom. At the Dept. of Ap- }
& plied Sci:nce, St. George's Square. 1
% Lecture: ** Electric Furnaces,” by M:. A
x H. A. Greaves. :)_
& MONDAY, APRIL 20th, &
(& FEastern Metropolitan  (Group  Lecture
@ Association.—At. 7.30 p.m. At St
{ Bride's  Imstitute, E.C.4. Leclure:
¢ “ Short Wave Receivers.” )3
& Dorking and District Radio Socitty—-dt ¢
é 7.45 p.m. At 65, Seuth Street,
Q Dorking, Members® Evening  with ){
) Apparatus. -4
0 WEDNESDAY, APRIL Znd. o
Q@ British Horclogical Tnstilute.—At 6.30 pm.’ §
‘,{ ~ At the - Instituic, 35, Northampton <
4 Square, E.C.1. Debate on * Wireless
{ Time Signals.” Open to all interested, €.
Q Streathem Radio Society—Lecture: ' DX Q@
Yy Transmigsion,” by Mr. H. J. Swift, ©
X Manchester Radio Scientific Socicty.—Lec-. ¢
}‘) tura by Mr. G, Harrison. 8{
E X
§> FRIBAY, APRIL 2th. 8
1‘.<: Radio Society of Great Britain (T. and R A
) Scetion).—Dinner in henour of Ameri- ¥
8 can visitors. x
BRI ARSI

short -wave sets tuning down to fifty

metres. The prizes were awarded as
follows :—For efficiency : Mr. A, J.
Smith’s two-valve set. For workman-

ship : . Mr. Howe's four-valve set. For
ingenuity : Dr. Stewart’s two-valve and
erystal reflex portable set with frame
aerial and batteries self-contained. The

Members and friends of the Wimbledon Radio Society who attended the Society’s recent

whist drive and dance.

The value of developing the social side of club activities should

never bhe overiooked.
e
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prize for a compouent part was awarded
to Mr. R. G. Turner for his wavemeter.’
- Hon. secretary, Mr. H. L. Lewis,
Kingsthorpe, Northampton.

The South Croydon and Distriet Radio

Secciety. - .

On Tuesday, March 3lst, a most enter-
taining and instructive lantern lecture on
“The Theory and Construction of Loud
Speakers > was given before about 50
members of the Soclety by Mr. W. J.
Ricketts, of Messrs. Alired Graham. and
Co. ‘The lecture was preceded by a two-
valve loud speaker demonstration, using
the club indoor aerial. |

The reproduction from the Amplion
speaker was remarkable for its power-and-
clarity, it heing easily heard throughout
the hotel. )

The society now boasts of a member-
ship of over 80, and =all those interested
in practical wireless are invited to become
members., R

Full particulars may be obtained from
the hon, secretary, Mr. George H. Tozer,
218, Brighton Rd., S. Croydon.

Whitly and Monkseaton Radio Society.

The society’s first annual dinner was
held on April 1st at the Royal Hotel,
Whitley Bay, under the presidency of
Mre. H. F. Yardley. -

After the various toaste had -been
honoured, a ~varied programme of songs
was given by membeis and friends;, and
the proceedings concluded with a demon-
stration of broadcast reception.

The lLon. secretary of the Society is Mr.
Denliam Turner,  Underwood,” Windsor
rardens, Monkseaton.

Walthamstow Amateur Radio Society,

A determined effort. is being made by
the society to cope with the oscillation
problem in the Walthamstow avea. Ior
this purpose all listeners in the district
have been asked to make rough notes ve-
garding any instancés of interference
during broadcasting and to forward par-
ticulars to the hon. secretary, Mr. H. J.

- Sarson, at the Y.M.C.A., Church Hill,

E17. - .

The society also.offers to assist any
listeners. who believe that their sets may
be oscillating but lack the necessary ex-
perience to be sure upon the point.

Sheffield and. Distriet Wireless Society.

Thursday, April 16th, was erroneously
given in last week's Wireless World as
the date of Mr. H. A. Greaves’ lecture
on ‘‘ Electric I'urnaces.” ~The date of
this fixture is April 17th.
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" THE “PITCH"” SCALE APPLIED TO -
BROADCAST RECEIVING APPARATUS,

With Special Reference to Intervalve Transformer Characteristics.
. By R. L. SMITH=ROSE, Ph.D., M.Sc., A.M.LE.E.

T a recent meeting of the Institution of Electrical
Engineers, a paper entitled ¢ The Measurement
~ of Frequency and Allied Quantities in Wireless
Telegraphy ”’ ‘was read by Lt.-Col. K. E. Edgeworth
and Lt. G. W. N. Cobbold. The suggestion contained
in this paper was that a ‘ pitch ”’ scale calculated in
octaves would be more convenient than the wavelength
and frequency scales at present in use, and in view of
the tendency to change over the notation from wavelength
to frequency for general purposes, it was considered to
be opportune to inaugurate a discussion on the problem.
The scale of pitch is defined by the equation

f=2%or P = log,(f),

P being thus measured in octaves in accordance with the .

practice in the art of music; and f being the frequency
in cycles pet second. It is evident that the frequency of
any kind of oscillation can be expressed on‘this ¢ pitch ”’
scale, as it is not confined to electrical oscillations. TFor
example, middle C on the usual pianoforte scale has a
frequency of approximately 256, and since 256=25%, the
pitch .of this note is 8 octaves. On the same scale- the
range of frequencies commonly used in wireless extends
over about.13 octaves from the thirteenth (corresponding
to 36,620 metres, or 8,180 cycles, per second) to the
twenty-sixth (corresponding * to 4.47 metres, or 66.1
million cycles, per second): The well-known sodium

“ D ” line in the visible spectrum is situated at about the’

forty-ninth octave, while, of course, the frequencies corre-
sponding to ultra-violet and X-rays are at a still higher
position on- the scale. For further
. “pitch ”’ scale and the discussion of its advantages and

disadvantages, the reader is referred to the published’
account in.the Journal of the Institution of Electrical-

Engineers.
. Characteristic Curves of Intervalve Transformers,

* Whether this pitch scale will ever be adopted for wire-

less or _any other purposes remains to be seen, but it is~

interesting to note here how the graphical representation
of the performance of some types of broadeast receiving

apparatus at audible frequencies appears on this scale.

As an example, the voltage amplification of a single stage
comprising a valve and an audio-frequency intervalve
transformer may be taken. Some eighteen months ago
the writer first plotted the results obtained on some inter-
valve transformers in this manner. In Fig. 1-is shown
a selection of curves obtained for five different types of

transformer when used with R-type valves under standard .

operating conditions. Two of these curves refer’to trans-
formers, which are considered to be among the best of
those manufactured in this country at the present time.
It may be mentioned here that these characteristic curves

details -on this
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are subject to the usual limitations accompanying such
measurements by audibility methods, since it is very diffi-
cult and trying on the observer to make observations out-
side the limits of 250 and 4,000 cycles per second.
Alternative methods which are not subject to these limita-
tions usually make use of the root-mean-square value of
the output current. Unless, however, the wave-form of
such output is recorded simultaneously, the form-factor
is unknown, and serious errors -are incurred by assuming
the output to be of sine-wave form.

Now from Fig. 1 it is seen that the best type of curve

«(viz., ¢) approximates to a straight line for about seven-

eighths of the frequency scale.
Shape of Curves when a Scale of Pitch is Used.

If, however, we are to attribute equal prominence to
each note on the pianoforte scale, a scale of pitch should
be adopted graduated in octaves, with middle C at a
frequency of 256 cycles per second in the centre of the
diagram. The bulk of the useful range of audible fre-

- quencies will then be comprised between the fourth and

twelfth octaves, i.e., at frequencies from 2*=16 and
2'%2=4,096 cycles per second. The result of replotting
the curves in Fig. 1 in this manner is shown in Fig, 2.’
It is seen immediately that the appearance of the whole
diagram gives an entirely different impression, in that -
whereas. in Fig. 1 some of the curves appear as if they

-

FREQUENGY IN CYCLES PER SECOND

Fig. 1. —Characteristic curves of a number of intervalve trans~
formers showing the relation between voltagz amplification and
frequency- .
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The ““Pitch * Scale Applied to Receiving Apparatus,—

were possessed by moderately distortionless apparatus,
in Fig. 2 it appears that tlie ideal is very far from being
realised. The portion of curve () which is no parallel
to the pitch axis extends for only, three-eighths of the
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Fig. 2.-—The result of replotting the curves of Fig. 1, using a
scale of ¢ pitch ' instead of frequency. .
width of the diagram. The limitations of the methods
of measuring amplification are also.brought out from this
representation, since over exactly half the diagram indi-

~cated by the dotted portions of the curves, the values for

the latter have had to be obtained by extrapolation.
Although it might be thought at first sight that the use
of a scale in this manner is unjustifiable and serves to
over-emphasise the lower tones by opening out the fre-
quencies in this region, this is probably, if not entirely,
due to the fact of our being so accustomed to a scale of
uniform frequencies. . It must be remembered; for ex-
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FREQUENCY IN CYGLES PER SEGOND

Fig. 3.—Ch§racteristic curve of an intervalve transformer.
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ample, that the important notes in many types of musical
reproductions and in certain types of human. speech are
in the region below wniddle C. Since it is probable that
the characteristics of receivers and loud-speakers’ are
similar to those for transformers, it is a matter for wonder
that the average broadcasting receiver gives a result
which .can in any way .be considered pleasing- to the
human ear. It can only be concluded either that the
human ear is much more accommodating to amplitude
distortion than it is generally considered to be, oielse
that the low-frequency end of the musical scale is very

-much ““hoosted > at the broadcasting station before

transmission. It is, of course, hardly to be expected that
manufacturers will be very keen on representing the per-
formance of their receiving apparatus in a manner which

.shows up thé defects so well. Some time ago the writer

noticed an advertisement of an audio-frequency intervalve
transformer which had a characteristic somewhat similar
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Fig. 4.—The characteristic of Fig. 3 repiotted, ﬁsing a scale of
- «¢ pitch " instead of frequency. .

to that shown in Fig. 5.. A portion of the diagram was
shaded as shown, and it was claimed that this represented

" a ‘“loss in efficiency *’ proportional to the ratio of its area

to the total area A B C D, which in the case of the given
curve i§ 3.7 per cent. By replotting the curve on the
pitch scale as in Fig. 4, the so-called ‘“ loss in efficiency ’
is seen to be about 34 per cent. !

WIRELESS IN ARCTIC EXPLORATION.

)IN the course of a recent paper by Mr. F. G. Binney on

the Oxford University Arctic Expedition, read at a
meeting of the Royal Geographical Society, the proceed-
ings of the expedition to North-East Land, near Spitz-
bergen, in 1924 were described in detail. The expedi-
tion, in addition to being equipped with wireless, carried
a seaplane for survey purposes. It was taken to a tem-
porary base in the North and there erected for use. "Part
of the time the expedition was off the east coast of North-
East Land, and there found that they could pick ap the
British broadcast on a four-valve set so clearly that they

~could almost hear the shuffle of the dancers’ feet at the

Savoy Hotel, approximately 2,000 miles away.
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Readers Desiring to Consult ** The Wireless World Information Dept. should
make use-of the Coupon to be found in the Advertisement Pages.

Values of Lamps Required for Obtéining
H.T. Supply from D.C. Mains,

READER who is intending fo
utilise his 240 volt D.C. lighting
mains for supplying the H.T.
supply for his set, proposes to obtain
four different values of H.T. by employ-
ing the circuit shown below, but he does
not understand how to calculate -the
correct value of “candle power™ mneeded
for each lamp in order to secure the

correct potential drop across each one.

of these components, and he seeks our
assistance in this matter.

The candle power of a lamp, unless
various other factors are lkknown, does not,
as many people erroneously suppose, indi-

cate either ifs current consumption on a-

given voltage, or the voltage drop across
it when a given current js flowing through
it., Obviously, a carbon lamp of a certain
C.P. will have a smaller potential drop
across it when a given current is flowing
through it than would a metallic filament
lamp of similar C.P. having a current of
similar value flowing through it. The
inportant factor which we need is the

resistance of “the lamp, and provided we .

know the wvoltage and the wattage, or
provided that we know the voltage, the
C.P., and the material of which the fila-
ment is comstructed, we can quickly
ascertain its resistance.” Once the C.P.
is known, the wattage may be quickly

240
VOLT 240 vOLT H1
MAINS g LAMPS oo 1*
@:’[ = ’ J.': HT
T, ' 2+
R o
@:11 = ) HT
P Vg = g
[ = = et
- r_n_nr%\ﬁ_, A3
=

CHOKES 100 HENRIES

FIXED CONDENSERS
2-10mfd OR GREATER -

Fig. 1.—Method of obtaining anode
voltages from direct current mains.

found, since in the case of metallic fila.
ment lamps, the wattage may be taken
as equal to the candle power, and in the
case of carbon lamps as four times the
candle power. It is obvious on the face
of it that if all the four lamps in the
diagram ave of equal voltage and wattage,
their resistances will all be the same, and

over

‘strength fell again.

the potential drop across each of them -

will be 60 volts. It is immaterial what
is the actual C.P. of each lamp, or
whether they are carbon or metal lamps,
provided they are all equal in these
respects, From the point of view of
economy in current consumption, of
course, it is advisable that the lamps be
of low wattage. If the lamps are all of
unequal resistance, of course, such as
would be the case with
lamps of differing candle powers, the
potential drop across each will not of
course be the same.

To ascertain the potential drop across
any individual lamp, it is necessary to
calculate the resistance of each lamp. It
will be found that this problem resolves

itself into a very simple sum in propor-:

tion since the relationship of the poten-
tial drop across each lamp to the drop

_across the mains 1s equivalent to the

velationship between the -resistance of
that lamp, to the total resistance of all
the lamps.

B o000
. /
" Advantages of a Counterpoise.

CORRESPONDENT who has been
-using a crystal set with satisfactory
results recently connected up several

vards of electric lighting “‘flex” to the

- telephone terminals.of his set in order to

enable a pair of telephones to be used in
a distant part of the house at the same
time that reception was Dbeing obained
on a pair of telephones connected directly
to the set. To his surprise-he obtained a
considerable increase in signal = strength
that obtainable beforehand. He
then disconnected the second pair of
telepliones, and immediately
During' the- course
of further experiments with the long
exteusion wires the earth lead was dis-
connected from the receiver, and a still
further increase in signal strength
obtained. Our reader seeks an explana-
tion of this apparent anomaly, -

- .If the diagram which we give below

is carefully studied, it will be easier to
understand the. cause of this phenomenon.
It will be seen at once that one of the
extension leads to the telephones is acting
as g counterpoise to the aerial. We are
of opinion from. the results obtained
during the course of his experiments that
our correspondent is using a long earth

lead and a very poorly constructed earth.

connection resulting in a high resistance.
This being so, the addition of the
counterpoise renders the whole oscillatory

four 240 volt -

signal

system far more afficient than formerly,
and the removal of the poor earth con-
nection will render the whole circuit far
more selective and sharper in tuning. In
cases where readers are only able to
erect a poor and badly screened aerial,
and where circumstances militate against
the -erection of a short direct earth con-
nection there: are many experiments
which can be carried out in order to see
whether an improvement can be brought

I
GOUNTERPOISE ™!

Fig. 2.—A crystal receiver with - vario-
meter tuning.

about in signal strength. One of these is
to abandon the use of an earth connection
in favour of some kind of counterpoise.
Of course the ideal counterpoise consists
of several wires suspended at a distance
of about three feet from the ground,
immediately under and parallel to the
acrial. Unfortunately, however, the ideal
counterpoise is 1o more accessible to the
average amateur than is the ideal aerial,
and, therefore, it is necessary to erect an
indoor counterpoise” in the best manner
possible under the circumstances. This
may consist of a length of insulated
copper wire led away from the earth
terminal of the set in the most convenient
manner under the particular -circum-
stances of the case, as in the case of the
erection of an indoor aerial, -The use of

“.a counterpoise instead of an earth con-

nection will also assist considerably in
the elimination of extraneous noises from
electric lighting mains or neighbouring
tramway systems, which more often than
not are due to earth currents rather than
to direct magnetic induction. In the
particular case we have referred to, the
counterpoise is automatically provided by
one of the long extension leads to the
distant telephones. In cases where a long
extension lead to the telephone leads .is
used ‘and an earth connection is desired,
it may be often more convenient to earth
one side of the telephones rather than to
connect an earth lead to the earth
terminal of the set. Care must be taken,
however, to earth the correct side of the

A 4T
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telephones, or. they will be short-
circuited. The couect method 1is cleal]v
indicated in owr diagram.

000OC

Transformers for A.C. Mains.

ROM time to time we receive-letters
from veaders stating that they hgve
carefully constructed a small power

transformer for the purpose of stepping
down the voltage of their A.C. mains
to some requisite value, and that,
in spite of rigid adlierence to theoreti-
cal calculations, they experience great
trouble dne to the heating of the
transformer. Other readers find that they
are unable to wind the turns of wire into
the calculated area.

There are, of course, many contributary

causes to the first named trouble, one of
which is probably the use of too small
a gauge of wire. It is necessary first to
ascertain the maximum power which will
at any time be taken from the secondary
terminals, and then, since the voltage
across both pl‘imary and secondary is
pre-determined, the correct gauge of wil‘e
may easily be calculated.

The current density should mnot be
allowed to exceed 1,000 amperes per
square inch of cross-sectional area of wire.
Actually a size larger gauwge of wire than

that which will barely carry the current .

should be used. It is probable, however,
that most of the troubles experienced by
constructors of transformers are traceable
to the use of an unsuitable core. The
flux density should be most carefully cal-
culated, and a maximum density of 60,000
per square inch of eross-sectional area
should be allowed in the case of stalloy
laminations, this being reduced to 40, 000
in the case of transformer iron stampings
Probably the best core to use consists of
closed rectangular stalloy laminations, the
primary and secondaly wmdmgs being
wound on opposite “legs” of the core.
It is most 1mp01tﬂnt to allow ample
insulation.

With regard to the space allowed for
the windings and insulation, this should
first be cavefully calculated according to
the gange and covering of the wire used,
and then at least twenty-five per cent,
should Dbe allowed over and above theo-
retical calculations to compensate for lack

of skill in winding. Experience shows
that this allowance is by no meauns
excessive,

(o e oo

A Frame Aerial Receiver for 5XX.

\ READZER. living within a few miles
P_‘L of the B.B.C. high power station
desires to construct
obtaining strong telephone signals from
this station, using a frame aerial only.
He particularly emphdsises the fact that
the receiver must have only one tuning
control, and must mnot make use of
reaction.

This can be accomplished by using the
circuit given below. It will be noticed
that we use one high frequency -valve,
which is coupled to the detector valve bv
means of resistance capacity LOup]lllU'

A 42
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This arrangement is found fairly effec-

tive on the ivavelength of 5XX. The
resistance should have a value of 100,000
olhms or greater, and of course a higher
anode’ vohage than is customary will have
to be used, in order to compensate for the
voltage dlop across the resistance. The
second valve acts as a rectifier, aud the
third valve acts as a conventional trans-
former coupled low frequency amplifier.
Readers will find that excellent results

APRIL 15th, 1925,

frequencies approach audibility, the effect
of the capacity is quite negligible. On
the broadcast band of wavelengths and
lower, however, even the smallest capacity
is quite fatal to good results, and the

-. H.F. valves, if coupled in this manner

on these wavelengths, will mevely act as

« passengers,” giving little or no amplifi-
cation. ‘The reason for this is, of course,
that the impedence offered by any capacity
to the passage of high-frequency fluctua-

+0;5|

Fig. 3 —(,.oxmectums of a receiver suitable for long—wave statxons with omne stage of
resistance-coupled H.F. amplification, detector and note magaifier.

can- be obtained with
even at a considerable distance from
5XX,  if wvalves of the correct type
are used. The high frequency valve
should be one which has a high amplifi-
cation factor, such as the D.EJ5.B.
The other two valves can be of the D.E.5.
type, though it may be advantageous to
use a D.E.b.B. as the detector, since we
are not making use of reaction. It will
be observed that an earth conmection is
shown in dotted lines, and when possible
this connection should be used, as a con-
siderable increase in signal strength may
often be obtained by this means.

this- circuit,

0000

Efficiency of H.F. Amplification on
Low Wavelengths.
READER wishes to kinow the reason
\ why the efficiency of resistance-

coupled H.F. amplifiers is very low -

on the broadcast band of wavelengths,
and whether there is any particular reason
for the value of 1,000 metres being given
as the limiting point of efficiency for -this
method of coupling.

The reason for the non-effectiveness of
this form of intervalve coupling on the
lower wavelengths is solely due to the
effect of the capacity existing across the
resistance due partly to the capacity
hetween the actual terminals or end caps
of the resistance rod, and partly also to
the capacity existent hetween the wiring
attached to each end of the resistance,
The actual value of this capacity
measured in microfarads is,
precisely the same on all wavelengths, but
the effect of it on the differing wave-
lengths is the point that matters. On
the longer wavelengths this capacity,
provided it is not too large, is fairly
negligible, and if we increase our wave-
length until the corresponding oscillation

of course,

tions of cmlent is inversely proportional

to the Trequency of these fluctuations;

this is expressed by the formula
G

Ze =

— where Zc is the impedance
27nC

due to the capacity in a circuit, n is the

- frequency, and C the actual capacity in

microfarads.  Consequently it will be
seen that the more we increase the
applied frequency, or in otheir words,
decrease the wavelength, the less is the
impedance offered by the capacity to the
passage of these high-frequency current
variations. Consequently on the lower
wavelengths where the frequency is very
oreat, these . high-frequency pulsations
tend to he partially bye-passed by the
stray capacity existent across the resist-
ance rather than to puss through the
resistance itself. As a result of this, very
little difference of potential is set up
across the resistance. In the lenger
wavelengths, however, the impedance
offered by the condenser is much greater,
and consequently fairly large potential
differences appear across the ends of the
resistance, and are available for passing
to the grid of the succeeding valve by
means of the usual grid stopping con-
denser. Although a wavelength of 1,000
metres is usually given as the point where
resistance conpling commences to be
effective, it must not be thought that
even on this wavelength this method of
coupling can amnoach the tuned anode
for efficiency, and it is not until the four
or five thousand metre band of wave-
lengths is reached that it really begins to
be effective.

On the other hand, if great care is
taken io use the low capacity type. of
valve and to exercise considerable in-
gennity in the wiring of the set, resist-
ance conpling will not be found to be
aliogether useless even on 300 metres.
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INTERNATIONAL WIRELESS.

T is welcome news that an International Broadcasting

Bureau is to be set up with headquarters in Geneva,

and we wish all success to Mr. A. R. Burrows (Uncle
- Arthur) in his new post as Director of the Bureau.

We understand that the decision
to set up such an organisation
matured . during the Conference
between various Européan broad-
casting interests which was held
recently in London, although the
necessity for the eventual estab-
lishment of some ¢entral - office of
control must have been recognised
a considerable time ago.

Naturally, the principal duty of
the new bureau will be to decide
on the allocation of wavelengths to
different stations in order to over-
come the growing difficulty of fit-
ting in the many stations so that
their transmissions do not inter-
fere one with the other.

The Inteynational Bureau has
before it a truly serious task, but
the problems which it may have to
deal with at the moment are as
nothing compared with the troubles
which lie ahead, and if the
B.B.C. policy of high-power
broadcasting stations, which we
criticised recentlv, is extended and
adopted by all the European countries, then the problems
of international control will indeed be. perplexing.

v

Ep1troriar, Views

Curnrent Torics

Castelléin.\
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OVERCROWDING THE ETHER.

T will be of great interest to watch the dev elopment of

the broadcastmrr service - throughout Europe in the

near future. It seems.quite certain that, although most
6
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.of the Cohtinental countries™are at. present behind our

own. counitry, :at least in the number of stations, that the
time will soon come when the public in the other countries .
will demand a service equally as efficient as our own.
Whether it will be a practical possibility for so many
stations to be in operation as such a scheme would necessi-

- : tate is quite another question.
There is no doubt that, apart from

Iy

. the care which will have to be
. taken to space the transmitting
¥ ;; wavelengths, that an equal demand
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will be made for more selective
receivers. By the provision of
truly selective receivers much may
be accomplished towards minimis-
ing -the interference. There is,
however, one type of interference
whicli selectivity of receivers,
however great, will be unable to
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overcome. We refer to the
trouble which is caused by actual
349 h dvni £ t o
o o
Conpensen ... 351 eterodyning of one transmitting

station with another. = We must
~remember that in actual telephony
‘transmission a station does not
confine itself to occupying the
frequency of its particular wave-
" length allotted. For example, a
wavelength of 365 metres corre-
sponds to a frequency of approxi-
mately 810,000 cycles, but in
actual transmission a band of fre-
. quencies on éither side of 810,000
will be occupied; and in order to reproduce the whole
range of sounds which may be imparted to the micro-
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. phone, this band will probably extend to 8,000 or even

10,000 cycles on ‘either side of the exact frequen('y
CouespondmD to the wavelength.

We see, therefore, that unless a frequency gap corre-
sponding to 10,000 cycles 15 left between each wavelength
allotted, the risk immediately occurs of heterodyning

A9
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taking place between the transmissions of the two stations.

The heterodyne interference exhibits itself as an audible-
note in the telephones ; sometimes it is almost steady, but

more often it varies in pitch and intensity with thé modu-
lation of the transmitters. The phenomenon is most pro-
nounced when the strength of the two interfering stations
is appronmqtely the ‘same, so that the location of the
receiver is an important factor. A correspondent’s letter
on this subject was published recently, and heterodyne
interference was complained of from a number of pairs
of stations which are not reported as interfering in this
“country.  Our correspondent was so located on the
Continent that he- received the interfering pairs of
‘stations at approximately equal strength, being
situated at a point more or less equidistant f1om the
ot ansmlttels

As one goes lower in W a\elenoth, the frequency is
higher, so that of course, the frequency difference per
metre of w‘avelength also increases, and the wavelength
spacing between stations ¢an in consequence be reduced.
It is, therefore, likely that, as the number of stations in
a given area increases, so we shall find that the necessity
will arise for going lower in wavelength in order to
accommodate the new stations.
of the questions which the new International Bureau will
have to consider at an early date, since the changes in
wavelength will require to be made gradually, and it
would be very inadvisable to wait for the problem to
become an acute one before meeting it with the remedy.

THE QUARTZ CRYSTAL WAVELENGTH
’ STANDARD.

E foresee that the time will come when, owing to
the number and close proximity of broadcasting
stations throughout Europe, the wavelength of the stations
will have to be more precisely measured and adhered to
more consistently than has been necessary in the past.
It is by no means unusual for stations to be two or three
metres on one side or the other of the svavelengths officially
allotted, though, fortunately, in- almost all cases there
"is only a small deviation from time to time. One of the
difficuJties met with in the past has, of course, been to
make sure that the calibration of the testing instruments
used at the various stations did not differ to any-serious
extent, but, with the more usual types of wavemeter, it
is a very difficult matter to ensure the consistent accuracy
which is desirable,.

It is an interesting fact that, in almost all directions
of scientific development, as new problems present them-
selves, so the means of solving them appears to take form
almost at the same time. To take only one example in a
sphere altogether outside wireless, we may remember that
the aeroplane in the form of gliders was being developed
to a high standard of efficiency whilst at the same time
rapid strides were made in the perfection of the internal
combustion engine, and it is the combination of the two
in a highly developed form which gives us the modern
aeroplane. So just at a time when the precise calibration

of wavelengths was heginning to cause some concern

amongst radio engineers, the quartz crystal as a flequency
qtandfud has been_introduced.
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Briefly the principle of the employment of a quartz

. crystal as a frequency standard is as follows:
- been discovered “that pieces of quartz cut from large

_critical.

No doubt this is one-

APRIL 22nd, 1925.

~It has

Quartz crystals.to certain dimensions expand and ‘contract
along their length when introduced into an oscillatory

circuit clamped between two metal plates in the form of

a condenser. When the condenser plates are charged the
quartz crystal will expand and contract, but at a precise
frequency this expansion and contraction is greatest, and
when the frequency of the circuit in which it is intro-
duced corresponds precisely to the natural frequency of
the crystal, the effect is most marked and is distinctly
Under these conditions the crystal itself com-
mences to generate an alternating E.M.F. of its own
frequency, and this added E.M.F. in the circuit can be
detected with suitable instruments, and, when observed,
indicates that the tuned circuit is oscillating at precisely
the same frequency as the quartz crystal. It therefore
becomes possible to prepare quartz crystals in this way,
the dimensions of which will decide their natural period
of vibration, and since no variation can possibly take
place unless the size of the crystal is altered, a very
permanent and plec1se standard for frequency is obtain-
able.

The use of this method for radio f1equenc1es standard-
isation will undoubtedly become of increasing value as
the necessity for accurate wavelength measurement in-
creases. In view of the probable large increase in the
number of broadcasting stations in the near future, really
stringent international regulations will have to be formu-
lated to insist upon the tuning of broadcast transmitters
being not only exactly carried out, but also strictly main-
tained. More especially is the method of importance in
the measurement of very short wavelengths when the more
usual types of wavemeter are unsuitable.

ocooo

OUR CORRESPONDENCE COLUMNS.

ITH wireless, as with every other new thing,
progress is achieved largely through the inter-
change of ideas between those who are engaged in its
development and those who are benefiting by the results
obtained. We would like to see the views of our readers
on each and every aspect of wireless, but particularly
with respect to broadcasting, more freely expressed, and
we remind readers that the Correspondence columns of
this jowrnal are open to all readers who have views of
interest to put forward. It frequently happens that for
some reason or another a correspondent does not desire to
divulge his name and address, but would, nevertheless,
like the opportunity of expressing his ideas and observing
the comments which in due course would appear from
other readers in the Correspondence columns. Wherever
a reader expresses the wish that his name and address
should be withheld from publication, that wish will be
strictly respected, so that he need have no fear that the
publication of his letter will lead to publicity which
he may not desire.
- In particular, we would like to receive from readers
letters for publication dealing with the wvarious topics
which from time to time are discussed in our Editorial
comments.
ig
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A Sin'gle Valve and Crystal Reflex
for BB.C. and Long
Wave Stations.

Receiver

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

Dry cells are used for filament heating, and these are

fitted inside fhe case of the sef. Good loud-speaker re-

sults can be oblained af ten to fifteen miles from a
- B.B.C. station.

By N. P. VINCER-MINTER.

HERE is undoubtedly a very great need for a
receiving set capable of operating a loud-speaker
from the local station and of giving good tele-

phone reception from one or two of the other broad-
casting stations, and at the same time capable of being
operated economically from dry cells. There is also a
real necessity for an instrument that, apart from ful-
filling the conditions previously mentioned, is neat and
unobtrusive in appearance, and is entirely self-contained,
all batteries béing housed in the cabinet of the instru-
ment, the only external connections necessary being those
for the aerial and earth, and for the telephones or loud-
speaker. .

It cannot be denied that the majority of receiving sets
designed to fulfil the two conditions laid down-above,
namely, - local loud-speaker- reception and more distant
telephone reception, fall very far short of fulfilling the
other conditions enumerated. To take the question of
economy in operation first, it must be remembered that the
usual instrument designed for this purpose employs at
least three valves, and even.if dull-emitters of the 0.06
class are used it 'is impossible to use dry cells with any
claims to economy in operation, since either very large
and expensive types of dry cells have to be purchased,
or, if dry cells of the ‘¢ bell-ringing *’ type are employed,
it will be found that with three valves operating three
or four hours daily they will require rencwal about every
ten days.

The appearance of many. valve recewmg sets is
usually extreniely untidy, and they constitute an eye-
sore in the average living room. The usual set which
is to be met with in the average household is of the
sloping panel type, with the valves mountedson the face
of the panel in a manner which, apart from endangering
the lives of the valves, is singularly crude and inartistic
in appearance. This, coupled with the usual medley of
wires leading to untidy-looking accumulators and H.T.

5

batteries, is usually quite sufficient to create a strong pre-
judice against wireless receiving sets in the mind of any
person of msthetic tastes.

An attempt has therefore been made in the instrument
about to be described to produce a receiver in which all
the above-mentioned defects are conspicuous by their
absence, and at the same time to produce a set- which is
simple to operate, and which can be instantaneously
adjusted to the wavelength of the high-power station
without the necessity of pluwmg in loading coils. *Since
also all the batteries are contained within the cabinet, the
set is singularly pleasing to the eye, and does not require
to have any part external to the set other than the tele-
phones or loud-speaker, the only terminals appearing on
the panel being those for these two components, the aerial
and earth connections being effected at the rear of the
receiver,

/ The Theoretical Connections.

An examination of the theoretical wiring diagram given
in Fig. 1 will reveal the fact that the circuit used is of

_ the leﬂe\( type, the valve acting in the dual capacity of

high and low frequency amplifier, rectification being
carried out by means of a crystal. Since: only one valve
is employed, and this of the sixty milliampere ‘type, it
will readily be .seen that the conditions of economy in
runnifg costs and neatness of appearance can be amply
fulfilled. Owing. to the small requirements of filament
lighting current the set can be operated for a prolonged
period in this respect by means of two dry cells of the
““ bell-ringing »’ type, whilst owing to the fact of dry
cells being used throughout, they can be very compactly
housed inside the cabinet. It will be noticed from the
photographs of the- instrument that it is pleasing in
appearance, partly owing to the fact of everything, in-
cluding the valve, being inside the cabinet, and partly
because the so- called panel-and- baseboard form of
A I
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construction is used—a design which, it is gratifying to
note, is rapidly supplantmg the untldy looking sloping
panel type of instrument in popular favour. No plug-
in coils are used for raising the wavelength of the
receiver to that of the high-powered station, this being
accomplished by a simple switching

Wireless
World
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station, and is not capable of operating a loud-speaker at
the same distance as is the circuit included in this
receiver. This is due to the fact that a stage of trans-
former coupled low-frequency amplification is included
in this circuit, and at the same time it must be remem-
bered that the measure of H.F. amplification incorporated

arrangement which places the wind-
. ings of the tuning variometers in
series or parallel, and places small
fixed condensers in parallel or other-
wise with the windings, according to
wavelength requirements.
It. \\'111 be seen, therefore, that the
only remaining conditions to be ful-
Ifilled are those which are the most
important—namely, simplicity in
operation and ability to give local
loud-speaker reception and tele-
phone reception on at least one or
two.of the more distant broadcast-
ing stations, which conditions

we shall now proceed to
discuss.
Readers will undoubtedly

wish to know what were the
considerations which led to the
adoption of this particular circuit rather than the
more usual straightforward regenerative detector valve
circuit, and some question will undoubtedly arise in
their “minds concerning the stability of the circuit,
since dual amplification circuits have earned for
themselves an unenviable reputation for bursting -into
oscillation at an audible frequency with discouraging con-
sistency. Dealing with the first aspect of this question,

it may be said that in the first place the single-valve.

regenerative circuit was abandoned in favour of this
circuit because, all other conditions being equal, it is
not productive of so great a signal strength from the local
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View of the complete receiver from above.

At the back are the plate (left), and (right) filament
batteries.

in this receiver does to a certain extent compensate for
the absence of ordinary magnetic reaction.

Another factor militating against the employment of a
detector valve with the usual type of magnetic reaction
was the fact that it was intended that this should be a
set which could be placed in the hands of a person with
absolutely no knowledge of wireless whatever, whose
sole desire was to listen to programmes, with the know-
ledge that once the set had been adjusted for him on
any given station he could note the dial adjustments
and turn the dials to those settings on any subsequent
occasion with the absolute certainty of being attuned to
the wavelength of that particular station without any
delicate ‘‘ fiddling *’ with reaction control, variable grid
leaks, etc. Of course, from the point of view of sheer
distance-getting, regardless of quality or signal strength,
the other type of receiver is to be preferred.

Dealing with the second aspect of the question, con-
cerning the stability of the set, it will be noficed that no
attempt has been made to incorporate magnetic reaction,
which is always a stumbling block in circuits of the reflex
type. It will invariably be found that the avoidance of
deliberate magnetic reaction will transform an otherwise
“ untameable >’ dual amplification set into an instrument
which is delightfully smooth to control. This particular
instrument will be found perfectly stable, and, in fact,
provided that it is made and operated in acco1dance with
the instructions given, it is impossible to make it oscillate
at either radio or audio frequency, whilst at the same
time sufficient regenerative effects are inherent in the cir-
cuit to make it extremely sensitive. Many people doubt
the efficacy of H.F. amplification when a valve is operat-
ing in a dual capacity, and while, of course, a valve
operating in this manner does not perform the functions
of an H.F. amplifier so efficiently as when it is used solely
in- this capacity, it is only necessary to test this receiver
20
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Valve-Crystal Reflex Set —
on the signals of a broadcasting station at a distance of
one hundred miles or more to refute the argument that
H.F. "amplification is non-existent in a receiver of this
type.
Choice of Components.

Before proceeding with constructional details of the
receiver it is advisable to make a few remarks concern-
ing the components actually -

53" ' 5%
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of fixed condensers necessary should be ascertained from
the makers. It is, however, desirable to point out that
many variometers designed to cover a large band of
ivavelengths are of considerable bulk, and would be un-
suitable for use in this particular receiver, owing to ques-
tions of space limitation. '
With regard to the particular.crystal detector used, this
was specially chosen from among many others in order

used in this set. All the com-

ponents actually used in this 77~ Yo, L
receiver are easily replaceable . . )
by components of .other makes 2% g
except in one or two instances
where considerations of space
necessitate adherence to the . ®
particular instruments actually ki ¢
embodied in the original model
of this set. - With regard to
the H.T. battery, this is re-
placeable by a 6o-volt “H.T.
battery of any reputable make,
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since the one used is at least
as large as any of the ordinary L
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H.T. batteries of similar volt- 10
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age that are on the market.
Similar remarks apply to the
two dry cells used for lighting
the valve filament; the only
proviso that must be taken into account is that
these batteries must be of the square and not of
the round type, as otherwise it will be found impossible

to mount them in the cabinet in the manner described,

Siemens size o dry cells, among others, are equally as
suitable for use here as the ones actually used. The
actual dimensions of the H.T. and L.T, batteries em-
bodied in this instrument are gin, x 33in. x 3din. and
6%in. x 2in. x 24in. respectively, and, provided that none
of these dimensions is exceeded, any make of batteries
may be employed. The voltage of the H.T. battery
should not, however, be less than sixty, or signal strength
will be greatly reduced. The dimensions of the trans-
former are another important point, and if this compo-
nent is of greater bulk than the one used it will be found
impossible to. mount it in position.
components that need special attention are the two vario-
meters and. the crystal detector. The particular vario-
meters used in this set will, when employed .in conjunc-

tion with the switching arrangements and particular.

values of fixed condensers provided, be found to tune
down, in the case of both aerial and anode circuits, to a
minimum value of 250 metres, and up to a- maximum
value of 2,750 metres. - Thus not only are the wave-
lengths of all the B.B.C. stations, including Chelmsford.
easily covered, but the set will also tune up to the wave-
lengths of Radio-Paris and of the Eiffel Tower, which is
a great advantage.  Both switches are placed to the left
.when it is desn‘ed to receive any of the B. B.C. stations
working between 300 and 500 metres, whilst' Chelmsford
or either of the two Paris stations can be received by
merely moving both switches to the right and re-adjust-
ing the two tuning dials. Other variometers may, of
course, be used, but information concerning the values

0

The only other _

r{rﬂge by o b

I‘xg 2.—Details of the ebonite front panel. A, &in, dia.; B, lin. dia.: G, 2in, dia.; D, fin. dia.;
E, }in. dia.; F, }in. dia., and countersunk for No. 6 B.A. screws; G, in.
r No. 4 B, A. screws ; s H, }n. dia., and countersunk for Na. 4 wood screws

dia.; and counters \mk

to render the set as constant in its action as possible.
The weak spot in any dunal amplification receiver not
employing valve rectification is undoubtedly the crystal
detector, since this always requires adjustinent at the
commencement of awy period of reception. In the par-
ticular type of detector used the whole of the detector is
totally enclosed and screened from view, a small adjust-
ing knob projecting _through the casing. The
actual crystal is fixed behind a very finely meshed gauze
screen, through which the contact point passes before
reaching the surface of the crystal. Thus 1t will be seen
that, once adjusted, the contact is held against the sensi-
tive spot by means of the gauze, which effectually pre-
vents the detector being knocked out of adjustment by

e i i v 4
+ 4+ 4}@]%
e 4T

3 b=

Fig. 3.—The ebonite terminal strip. A, lin. dia., and counter~
sunk for No. 4 wood screws. B, &in. dia.

‘any movement accidentally imparted to the table on which
the receiver stands. A small red spot will be found on
the moving knob, and great care should be taken to see
that this is always at the point most remote from the brass
cap before this cap is withdrawn for the purpose of insert-
ing a new crystal. If this point is not attended to, the
gauze and also the wire contact point may become
damaged. The whole detector clips on to two terminals
on the face of the panel, and may be instantaneously
removed and another crystal detector of any type attached
to the terminals for experimental purposes.
A 13
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It is essential that a valve-
holder of the anti-vibration
type be employed in order
to eliminate the annoying
““ ringing *’ sound sometimes
experienced with dull-emitter
valves when the receiver is
accidentally knocked. There gy
are many types upon the
market which are quite suit-
able.  The particular one
used is a very good specimen
~of its kind, and is of the
same make as the variometers
used in the set. |

Constructing the Receiver.

It is first necessary to
obtain a panel and base-
board of the dimensions shown in Figs. 2z and 4. It can-
- not be too. strongly urged that a ¢ guaranteed ”’ type of
ebonite be used. As this panel is of a standard size, no
difficulty should be experienced in this respect. If a
guaranteed ebonite is not employed, it will be necessary to
rub down the suiface of the panel with fine emery paper
in the usual manner in order to remove the shiny surface,
which usually possesses very poor insulating properties.

The next step is the marking out and the drilling of
the panel, which should be done strictly in accordance
with the dimensions given in Fig. 2. The variometers,
rheostat, the two switches, the two nickel indicators, and
the six terminals may now be mounted on the panel, after
which the valve holder, the holder for the grid battery,
and the fixed condensers may be mounted on the base-
board in the positions indicated in Fig. 4. It will now
be necessary to attach the panel to the baseboard. This
operation is quite straightforward, and no difficulty should
be experienced. Before mounting the other components
on the baseboard, the set should be wired up as far as

possible, wiring being carried out by means of No. 16

Another view of the set, with
the batteries removed.

A 14
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Fig. 4.—~Layout of parts on basé.
tinned copper wire of round cross-sectional area. The
ebonite terminal strip, Fig. 3, and the L.F. transformer
can now be mounted and the wiring completed.

The erection of the terminal strip is not difficult. ‘Two
4-inch lengths of ebonite tubing should be obtained and
their ends plugged with wood. They are fixed to the
baseboard by means of a wood screw passing through
from the under side of the panel, the ebonite bar being
similarly fixed by a wood screw passing through each
end of it to the plugged end of the tubes.

When wiring the two switches, care must be taken not
to use too hot a soldering iron, or to keep it too long in
proximity to the switches, otherwise the heat may causc
one or more of the switch arms to become loosened in their
ebonite settings.

The final operation is the affixing of the batteries.
Four pieces of -threaded 2 BA rod, 4in. in length for the
H.T. battery and 6in, in length for the L.T. battery,
should be obtained and screwed into the baseboard in the
positions indicated in Fig. 4. The batteries are placed
in position between their respective pairs of supports
and held in position by
ebonite strips having holes
at either end, through
which pass the brass rods.
These ebonite strips are
firmly clamped down by
means of nuts in the
threaded rods. A glance
at the photographs will
quickly clear up any doubts
yemaining concerning the
exact method of fixing these
batteries.  No construc-
tional details for a cabinet
are given, since the dimen-
sions necessary for this are
quite obvious from Figs. 2
and 4. The cabinet may
be home constructed or can
be purchased ready made
from advertisers in this
journal. Two small holes

23
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Valve-Crystal Reflex Sef.— -
should be bored in the back of the cabinet for- the
entry of aerial and earth wires, and another hole for the
entry of external battery wires if these are used for
experimental purposes. If these instructions are followed
carefully in conjunction with the plans given, no difficulty
should be experienced in reproducing a faithful copy of
the original instrument.

Many persons may bé in doubt concerning the reason
for the employment 6f a 30 ohm rheostat, since only
two dry cells are used for filament lighting. The reason
that this component was used was so that - :
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In one method 6f connecring it tue vaive
“will tend tc rectify badly, and both range and voldme

the primary.

will be enormously reduced.. When connected correctly
this will not occur, and a great increase in efficiency
will be obtained. No definite rule can be laid down,
since this differs with various transformers. In the par-

_ticular specimen of transformer used results were greatly

superior when' connection - was made in accordance with
Fig. 5. This point is of paramount importance, and
cannot be too strongly emphasised,

It will be noticed that three aerial terminals are pm

the receiver might be made adaptable
for the needs of certain readers who
might like to try out different types of --

accumulator. By means of this rheostat
any type of valve may be used in the set
in conjunction with any accumulator.
The same consideration dictated the use
of a terminal strip instead of connecting
the batteries direct to the wiring of the

The grid biassing battery was included
for a similar reason. It should bhe
pointed out that when using this set in
conjunction with the value of H.T. in-
corporated in the set, louder )
signals will be obtained by

ANODE
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PHONES

CRYSTAL
DETECTOR

@

removing the grid biassing +
i

battery and short-circuiting

the clips by means of the

short brass rod, similar in , L] § 7
: + —
appearance to a grid leak. [i:

When used care must be —
taken to insert it in the clips
so that it imparts a negative

AERIAL

and not a positive bias to
the grid of the valve. Nor- 4
mally, however, its ‘use is
undesirable, since louder

signals may be obtained ,
without it, and provided the

transformer is connected up

N -1 . -1l
absence, nor will instability be caused. It would be
quite an excellent idea to obtain a spare holder for this

grid battery and to mount it upon the basebodrd for hold-
ing the grid battery when not in use, since this battery-
should only be brought into circuit at such times as a .

higher value of H.T. is being applied to the set from an
extra external battery for. expe1iment'11 purposes. The
grid battery then becomes ‘necessary in order to stabilise
the set.

One of the points which must be stressed in

regard to this receiver is the importance of the trans-
former connections. It is necessary that the O.S.
terminal of the transformer be the end of thie secondary
winding which is, electrically speaking, nearest to the
-grid of the valve, the I.5. being ‘connected to earth.

- Before the primary is connected up, exveriments should

be conducted to see which are the correct connections for
Iz '

-obtainable by connecting the aerial to A,:

Special attention should be given to the wix"ing of the switches.

vided. Normally, the aerial should be connected to A,,
but wher a large aerial is used, better results will be
This connec-
tion may also he used on a smaller aerial, but a readjust-
ment of.the aerial variometer will be necessary. - When
connected to A,, greater-selectivity will be obtained and
the set will be somewhat more . ** lively,”” and if the
aerial resistance is low, oscillation may be brought about,
Both A, and A, should be tried, ‘to see which connection
yields best results. Terminal A, is only incorporated for
the benefit of the experimenter. When this connection is
used the set will usually be unstable, but the experimenter
will find that the selevtnlty is high.

An important question which \\’111 11'1tu1a11y arise is the
probable length of life which may be expected from the
two dry cells. From actual practical experience extend-
ing over a period of several months with o.06 tyvpe valves

A I5
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1 Ebonite panel, 20in. X 8in. X lin.
1 Wooden bascboard, 19%in. X 83in. X fin.
2 Brass strips for supporting panel.
2 Variometers (Sterting).
1 * Anti-vibralion’’ valve holder (S'erling).
1 Four-pole switeh ( Utility ”’ nickel-plated).
1 Three-pole switch (“ Ulilily”’ nickel-plated),
1 Transformer (Eu-eka No. 2). )
1 Crystal detector (L’Excentro, Horne Bros. ).
I 30 ofun rheostat (Igranic).
8 Terminals with indicating tops (Horne Bros.).
6 Nickel terminals (Horne Bros.).

. & Nickel dial indicators (Bulgin Lid.).

and dry cells of the ¢ bell-ringing ' type, it can be defi-
nitely stated that these cells will operate this set for an
average of three or four hours niﬂhtly for a period of
eight or nine weeks before they require renewal. It may
be thought from this that these cells would operate two
valves for four weeks, but unfortunately this is far from
being the case, since the life of a dry cell does not
decrease in direct proportion to the current taken
from it, and the life of the cells on two valves
would be far less than four weeks. It may be
argued that three dry cells used in conjunction with
the 30 ohms rheostat might have been productive of
better results, but actually in the case of a single valve
this is not so. Valves of the sixty milliampere class are
designed to operate on 3 volts, and are not harmed when
two dry cells are connected directly to their filaments.
Thus it will be seen that in this receiver there is not the
slightest risk of damaging the valve by means of exces-
sive filament current. This point far outweighs any
problematical advantages that might be obtained by the
use of three dry cells. This remark, of course, only
applies in the case of a single valve set, and would not
apply to a two or three valve set employing dry cells for
filament lighting. Tt can be definitely said that two dry
cells will- efficiently operate this receiver for the period
mentioned. These cells are, of course, of the ordinary
domestic size, and cost but a few pence more than the
‘more conventional cylindrical shape. The H.T. battery
should last several months, since the demands on it are
exceedingly small. '
Operatmg the Set.

To operate this set the filament rheostat should be
turned round to the right as far as it will go, and the
crystal detector roughly adjusted, after which the

two variometers are rotated until the local station
is  heard, care being taken that . both switches
are over to the left. The aerial should in the

first place, be connected to A,. Once signals rare
heard and tuned in to maximum strength, the crystal
detector can be properly adjusted. With regard to this
detector, some slight mechanical adjustment may have to
be made to it when it is new, and it is strongly to be
recommended that for the first time of using the set it
be removed, and an ordinary ‘ experimental ’’* crystal
detector be connected to the two terminals by flexible
leads. Once signals have been tuned in, the proper
crystal detector can be replaced, and provided that signal
strength is the same as when -using the experimental
A 16

LIST OF COMPONENTS.

3 0-0002 mfd. fixed conrlensel.s {Dubilier.”

2 0001 mfd. fixed condensers (Dubilier).

2 0-0005 mfd. fixed condensers (Dubilier).

1 0-0001 mfd. fixed condenser (Dubilier).

1 Grid bias battery with clip holder (General Wireless Co.),

1 66-volt . H.T, battery (Eveready). -

2 1}-volt square type dry cells (Everea(ly, Class W’)

2 4-in. lenglhs cbonite tubing.

3 Lengths ebonile stnps 101n X }in. X %in., 9111 X 1in. X
fin., 3%in. X }in. X

2 6-inch lengths 2 B.A. 'threaded brass rod.

2 d-inch lengihs 2 B.A. threaded brass rod.

crystal detector, it will be evident that the detector is in
order. Tlus point is most importani. When a station
has been tuned in to its loudest, the aerial connection may
be altered and the set re-tuned to see which connection is
best suited to the aerial on which the receiver is to be
used. ‘Once this is found, the variometer readings can
be noted, and all that will be necessary when this
station is desired on a subsequent occasion will be to set
the dials to the same readings and rotate the knob of
the crystal detector very slowly until the station is

-heard. Changing over to 5XX is quickly effected by

moving both switches to the right and re-tuning the
variometers.

At the end of the programme the set is switched off and
all batteries automatically disconnected by merely turning
the rheostat to the left as far as it will go. Provided
that due care is exercised in the construction of this
receiver, it will be found to amply fulfil the conditions
laid down for it at the commencement.of this article.
On actual test at a distance of a dozen miles from 2LO
excellent loud-speaker reception was obtained, the tone
being remarkably pure, and the volume amply sufficient to
fill an ordinary living room. Excellent signal strength
was also obtained from the high power station, and it was
noticeable that the instrument was remarkably selective.
Birmingham, Bournemouth, Petit-Parisien, and Radio-
Paris. were received at very good telephene strength,
several pairs of headphones being connected to the set.
The aerial used was an outdoor one of reasonable effi-
ciency. On an indoor aerial, London was uncomfortably
loud on telephones, and had to be detuned, Birmingham
coming in at very pleasant strength. Finally, a short
length of electric lighting flex was placed round the
picture rail, 2.O and 5XX both being received with com-
fort by this means, thus indicating that the instrument
is specially suited to the flat-dweller, and indicating
also, in view of the approach of summer, its uses as a
portable receiver. In this latter respect it may be noted
that since all batteries are contained in the cabinet, the
instrument is. eminently suitable for summer use, an
aerial being obtained by means of a length of insulated
wire slung into the branches of a tree. To anyone
possessed of ingenuity, the construction of a carrying case
would present no difficulties. Owing to lack of time at
the period when the set was tested, no attempt was made
to tune in any of the more distant broadcasting stations,
but these are by no means outside the capabilities of the
instrument.
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A NOVEL EARTH CONNECTION.

The difficulty of keeping the earth
connection moist may be considerably
reduced by adopting the scheme illus-
trated in the accompanying diagram.
The earth plate is surrounded with
small pieces of coke, "over which a
large flower-pot is inverted. The
bottom. of this flower-pot is chipped
out and a series of smaller pots are
built up over it. ‘The pots form a
natural receptacle for rain, and
during the summer months water can

‘The earth plate is surrounded with coke,
which is maintained in a moist condition.

be poured in periodically, with the
certain knowledge that it will go
direct to the earth plate without being
absorbed by the surrounding soil.—
D.T.B.e

0000

A NEW VARIOMETER DESIGN.
A novel design of variometer is

shown in the accompanying drawings,

and will be seen to consist of two
honeycomb coils assembled at an
angle of 45° to the spindle, so that
in effect the moving inductance can
be brought to lie in the same plane
_as the fixed inductance or by rotation
can take up a position at right angles
to it. A special former must be used
for constructing the coils, and the pins
are arranged on a line which makes
an angle of about 40° with the axis

I5

of the former ; thus when the wire is
wound on, it will engage by the
path

shortest round . the

pess,

=t TR AT

A Section Devoted to New Ideas and Practical Devices.

rotated through go®, whilst the self-
capacity between the fixed and mov-
ing coils is lower than many of the

ANGLE ABOUT 407SO THAT ANGLE

AT QUTSIDE OF INNER COIL AND
INSIDE OF OUTER COIL EQUALS 45°

- -

Details of former for constructing a variometer inductance possessing a tilted axis.

taking up a position at about 45° to
the axis. Both coils can be wound
on the same former, and after the
smaller one has been finished two
layers of string should be wound on
to give support to the larger one and
to produce the necessary clearance
when removed from the former. The
method of mounting is shown, and
a good inductance variation is ob-
tained when the operating knob is

P e e T
A
T

TAPPINGS TO STUD

/1

standard types consisting of ball rotor
and closely fitting stator.—G. C.
cooo
BURNTI-OUT VALVES AS RECTIFIERS.
The problem of rectifying step-up.
alternating cwrrent for use with a
valve transmitter cannot be success-
fully solved by the use of chemical
rectifiers, whilst a valve rectifier is
expensive as regards initial outlay and
costly to maintain. - .Certain of the
French types of
valves will make

SWITOH quite good - power

|

COIL INNER ——gi_
ROTATING

MOUNTED ON
EBONITE ROD

QUTER FIXED
COlL

rectifiers when the
grid wire is used as
a filament. For this
purpose the metal
base must be re-
moved and it will
be found that two
wires- are brought
out from the grid.
To heat the grid
- wire a current of

two or three

amperes at 12 volts

EBONITE PINS
PASSING. THROUGH
COIL TO SECURE
SAME

i
i

EBONITE ROD

EBONITE END PLATE

A form of variometer in which the maximum to minimum change
of coupling is produced by a 180° movement of the spindle.

may be necessary,

and a valve adapted

m this way has been
A 19
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found to pass a plate current of 73

milliamperes when operating at a

potential of 1,000 volts.—C. B.
0000

WIRE TENSION DEVICE FOR COIL
WINDING,

When winding cylindrical coils by
hand, it is necessary to provide some
means of keeping a constant tension
on the supply reel if the turns on the
..coil are to be prevented from slipping
off, A brass rod of a diameter
slightly less than the centre hole in
- the wire spool is threaded at one end

Simple method of maintaining the tension
on 2 wire when winding from a reel.

and clamped vertically in the vice at
the other. - The spool is slipped over
the rod and held in position with a
light spiral spring and two lock nuts.
A spring washer is unsuitable as the
pressure obtained 1s generally foo
great. Washers should be inserted
between the spool and the viceand on
both sides of the spring to enstre
smooth working.—A. B.
0000

CONTACT STUD CONNECTIONS,

The wiring at the back of rotary
switches is apt to become congested
when the wires to the contact studs
are secured by nuts and washers.
This difficulty can be avoided and the
insulation considerably improved by

A 20
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using ordinary cheese-head screws for
contact studs. ‘

The screws are inserted in holes
dritled and tapped in the panel. .No
lock nuts need be used at the back,

—~
WIRE SOLDERED
IN SLOT

N
TO COlL
Using screws as contact studs, the slotted
heads provide a means for making neat
and reliable connection,
but the saw-cuts in the screw heads
should be arranged radially, Tinned
copper wire equal in thickness to the
width of the slots should then be cut
into 1}in. lengths, which are bent at
right angles and passed through
small holes drilled in the panel oppo-
site each stud. Each wire is soldered
into position in the slot and filed
down flush with the top.of the screw.
The tappings from the coil may then
be soldered to the projecting ends
of the wire below the panel.—
J.G.W. T.
. 0000

MARKING VALVE CAPS.

As every amateur learns i the
course of his experience, it is a very
easy matter to insert a valve in its
socket wrongly, in spite of the
special arrangement of the pins.
Costly mistakes of this kind can be
avoided to a large extent by mark-
ing the position of the plate leg with
some form of projection on ‘the side
of the cap. When inserting the
valve in its socket, the position of
this projection can be located with
the fingers, and the chances of error
will be considerably reduced,

By tuning up a small piece of the brass

capping to give ready identity of the plate

pin, errors of incorrect.insertion of the
valve in its socket are avoided.

The head of a screw may be sol-
dered to the valve cap if care is
taken not to-melt the composition
base, or a narrow strip of metal may
be turned up from the edge of the
cap by making two saw-cuts close

APRIL z2nd, r9z5.

together in the manner indicated in
the illustration. A spot of sealing
wax may be used to mark valves
mounted in moulded caps, but in this
case the position to be marked should
be drilled or scratched to provide a
firm hold for the wax.—H. J. L.

0000
PLUG-IN CONDENSERS.

In experimental work, quickly
interchangeable fixed condensers are
a great convenience. Condensers of
the Dubilier type in moulded ebonite
cases can be fitted with valve pins

;and sockets arranged at each end in

pairs, to which the condenser ter-

‘minals are then connected.

With this method of mounting,
condensers can be connected either in
series or parallel.—J. G. W. T,

"DRILLED AND
TAPPED TO TAKE
VALVE PINS

Fixed capacity condensers, fitted with

valve sockets, provide for rapid connec—

tion in circuit and also for arranging

a number of condensers connected in
parallel.

A WIRING HINT.

When wiring up a set by solder-
ing connections to terminals, it is
very difficult to prevent the soldering
flux from reaching the surface of the
ebonite panel and producing high re-
sistance leaks in most harmful places,
i.e., between the valve sockets. This
can be entirely obviated and trouble-
some after-cleaning of the panel made
unnecessary by completely coverin2
the back of the panel after the com-
ponents and terminals have been
fitted with pieces of soft white blot-
ting-paper. The paper is pushed over
all terminal ends and valve sockets.
leaving these ends exposed for solder-
ing., Flux which runs.down from
the soldered joint (and amateurs fre-
quently use far more flux for a joint
than they should) is completely ab-
sorbed by the paper, and when this
is pulled away at the completion of
the wiring the ebonite will be founrl
clean and perfect underneath.—
H. W. M.
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AN EFFECTIVE
FRAME AERIAL.

An Efficient Frame Aerial, which is Easily
Constructed, for Tuning over the Broad=
cast Wave=lengths.

By H. HOUGHTON.

HE need for a small and efficient frame aerial

grows ever more cogent as time goes on and re- .

ceivers become miore sensitive, whilst’ as the
number of broadcasting stations working on a limited
band of wavelengths increases daily, the amateur may
find that he will eventually be driven to use a frame
aerial in order to obtain a high degree of selectivity. -

In the case of a superheterodyne receiver a frame aerial
becomes a sine gud non. Unfortunately, however, the
price of a good frame aerial is unnecessarily prohibitive,
and it becomes necessary to construct this component at
home. HMappily, this is not a difficult matter, but it-is
noticeable that the average home-made frame aerial is
sometimes unnecessarily unwie}dy and untidy in appear-
ance.

It cannot be denied that more energy is picked up by
a large frame than by a small one, but if constructors
would pay greater attention to eliminating losses in a
frame by using ebonite supports and air-spaced turns,
rather than to the question of size, they would probably
be surprised to note that they would obtain greater effici-
ency from a small ‘‘ low loss ’’ frame than from a larger
and more unwieldy instrument using insulated wire wound
slackly and haphazardly, as is the case with some insiru-
ments brought to one’s notice. In any case, when using
a correctly designed - and constructed superheterodyne
receiver, for which this frame aerial is primarily de-
signed, it is quite unnecessary to use a large frame, and
most excellent results will be obtainable with this instru-
ment. A further advantage is that a small frame aerial
is more easily portable, and is less conspicuous in an
ordinary room. The frame which is described here is,
as will be observed from the photograph, smal]l and un-
obtrusive in appearance, but at the same time it is very
easily and cheaply constructed with a few slmple tools
and materials. .

Few Materials Required.

In desagnmﬂ a frame aerial, prowslon must be made
for rotating the frame in a convenient and rapid manner
without having recourse to moving- the main stand of the
instrument, and this has, in the present instrument, been
accomplished in a particularly neat and simple manner
which will be described later.

The materials required consist of two 3ft. lengths of
1in. x Hn. wood, two gin. lengths of 1in.x fin. wood,
1 ‘“ skooter
lin. brass rod, a piece of brass 2}in. x in. x 8in., two
terminals, 15 small brass wood screws,
No. 20 tinned copper wire, and a small quantity of scrap
ebonite.

14

wheel of 4in. diameter, a 3in. length of"

yoft. of bare.
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The completed frame aerial.

With the exception of the skooter wheel, all the wood-
work may be obtained from ‘‘ Hobbies,” the particulax
wood used in this instrument being satin walnut, but this
is, of course, a matter of individual choice. The skooter
wheel may be obtained from any toyshop for a few pence.
It is first necessary to saw up the 3ft. lengths of wood
into five portions having lengths of 25in., 24in., and
three 6in. lengths respectively. The £in. wood will not
require further cutting.

Constructing the Croés—pieces.

The 25in. strip should now be taken, and a section
3in. long by #in..deep be cut away from the edge,
commencing ‘at a distance of r}in. from one end. This
will. be the bottom end of the upright of the frame. A
34in. section of #in. depth should new be cut away at
the other end, but on the same edge, the cut-away por-
tion commencing at the extremity. The 24in. length
requires to have a section 33in. x §in. cut away from the
extremity of the same edge at either end. The 24in.
strip must now have a slot lin. in breadth by %in. in
depth cut away at the centre point of the edge opposite
to that having the cut-away portion at:its extremities.

- The 2zs5in. strip has a similar slot which is 13in. from

the bottom end previously mentioned, and is on the same
edge as the cut-away portions at either end. The pur-
pose of these slots is to enable the upright and horizontal
of the frame to be fitted together in the manner known to
joiners as ¢ half and half.”

A 21
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It is now necessary to obtain a piece of }in. ebonite
and cut small sections of dimensions such that they will
just fit in to the small cut-away portions at either end of
the upright and horizontal portions of the frame. - Th}ase
pieces of ebonite are secured to the woodwork by passing
two small wood screws through each piece of ebonite and
screwing into the woodwork of the upright. Fourteen
slots spaced -fin. apart are now cut into each of these
four strips of ebonite with .a hacksaw.

% Y.
Sketch of the frame aerlal with leading dimensions. The smaller

drawings show the support for ghe frame and one of the ebonite
strips,

%in. deep, and should be slightly enlarged at their bottom
ends by boring them transversely with a fine drill. The
purpose of these slots is, of course, to support the wires
of the instrument,

An examination of the sketch above will readily make
clear the constructional points which we have been dis-
cussing.

Fitting the Frameworlk.

The three 6in. lengths of wood should now Le taken,
and 1ktin. should be sawn off one strip. The three pieces
should now be firmly glued together, the shorter one being
in the middle. All three strips have their ends flush at-
one end, thus leaving a gap 1lin. deep between the two

Az22
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These slots are

- doubtful.
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outer .portions at the other end. Once the glue has set
quite hard, a }in. diameter hole must be drilled into the
““flush”’ end to.a depth of three inches. Having done
this; the centre of the skooter wheel should be cut away
in the form of a rectangle having dimensions of
1in. X $in., and it should then be fitted tightly over the

““flush ”* end of the three pieces of wood which have

been glued together, the position of the skooter wheel
being such that {in. is left protruding through the skooter
wheel. Here, again, an examination of the sketch will
clear up any points upon which the constructor may be
The end of the upright of the frame may now
be dropped .into the slot between :the two-outer -pieces of
wood and firmly glued there. The reason for mounting
the frame in this manner will now be apparent, since if
the length of the upright of the frame were extended so
that the two side pieces of wood could be glued on either
side of it, it would be extremely awkward to drill the
3in. hole in the butt end of it. Two small pieces of }in.
ebonite having approximate dimensions of 1in. x §in.
should now be screwed in a convenient position to either
side of the bottom end of the completed upright (see illus-
tration). These are for the purpose of mounting ter-
minals.

Constructing the Base.

"~ The construction of the base may now be proceeded
with. It is necessary to take the length of $in. wood,
saw it into {wo equal parts, and affix the two parts into
the form of a cross by means of the method known as

¢ half and half,” which has been previously referred to.

The ends of the cross may be chamfered, the same re-
marks” applying to the actual crosspieces of the frame.
The whole of the woodwork of the instrument should, of
course, be stained and polished before any of the fittings
are attached to it. The lin. brass rod should now be
taken, and a thread cut at one end of it. The small
piece of sheet brass must now have a }lin. tapping hole
drilled in the centre, and a thread cut to receive the
threaded end of the brass rod. The brass strip is now
mounted on the top of one of the crosspieces of the base
by two small screws, as seen’in the illustration. The
actual frame may now be mounted on the base by inserting
the brass rod into the hole in the bottom of the butt end
of the upright. It ivill be seen that the frame can now
be very freely and easily revolved on its base.

Winding the Frame.

The instrument is now complete, except for winding
on the turns of wire. This is quite simply carried out
with No. 20 bare tinned copper wire, 13 turns in -all
being wound on to the frame. As seen from the illus-
tration, it is mecessary to mount two small pieces of
ebonite with thin slots cut therein on the lower part. of
the upright, in order to ‘‘ anchor down?’ the two ends
of the winding at the point where the winding commences
and finishes. ,

Provided that this instrument is carefully constructed
in accordance with the instructions given, it will be found
to be very compact and neat in appearance, and at the
same time is extremely efficient and productive of excel-
lent results when used with a receiver sufficiently sensitive
to operate without the intermediary of an outdoor aerial.

Py
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Events of the Week in -Brief Review.

GENERAL FERRIE PROMOTED.

General Gustav Ferrié, the famous
director of the Eiffel Tower wireless

station, has been promoted to the rank of
Divisionnaire. He is at present in com-
mand of the commumnication division of
the French Army.

0000

ESPLANADE BRANLY.
~ Much deserved honour is being paid to
M. Edouard Branly, the famous physicist
and wireless inventor, by the city of
Amiens, in which he was born. A dele-
gation flom the municipal council of the
city recently journeyed to Paris to teli
him that it has heen”decided to change
the name of the Esplanade de Beauvais
to the Esplanade Brauly, in recognition of
the fame which ke has won for Amiens
in winging fame for himself.
[eleNeNe]

THE ROYAL SOCIETY AT WEMBLEY.

Wireless will find a prominent place in
the Royal Society’s exhibit at Wembley
this year. The Society announces that
the wireless telegraphy section will be on
very elaborate lines, and demounstrations
will be given in the British Goverament
Pavilion.

The complete exhibit, which also covers
surgery, nieteorology, terrestrial imag-
netism and selsmologv and biology, \\1]1
form the subject of a handbool .which the
Royal Society will publish,
articles by recognised authorities, and
an introduction by Sir Oliver Lodge on
““Radiation.”’ -

0000

CAPE TOWN TO BUENOS AIRES.

Amateur two-way working was accomp-
lished for the first time between Cape
Town and Buenos Aives on April 6th. The
Cape Town operator was Mr. L. S
Streeter, President of the South African
Radio Society, who transmitted on a
wavelength of 95 metres, the reply being
received on 63 metves. Contact was main-
tained for an hour and cordial greetings
were exchanged.

[ENeN e

25-METRE SIGNALS FROM AUSTRALIA.

Amateur transmissions from Australia
on 25 metres were received by English
amateurs on April 15th. A preliminary
test e¢n this low wavelength was carried
out on the morning in question by M.

-9

containing

C. D. Maclurean (A. 2CM), of ““The
Sydney Sun,”” at Strathfield, N.8.W,, and
at 6.20, 6.50, 7.20, and 7 7.95 . m. his sig-
nals were picked up by Mr. J. A. DPart-
ridge (G. 2K¥), of Merton, and Mr. G. L.
Morrow (G. 6UV), of Berkhamsted,

This mteresting feaf, carried out in
broad daylight, affords further proof of
the possibilities opened up by ultra-short
waves.

Two-way working between this country
and Anstralia is shortly to e attempted
ou the same wavelength.

WIRELESS ON NEW LINER. A glimpse
into the operating cabin on board the new
P.and O, Liner ss. ** Ranpura.”

COLOURED VALVE CARTONS.
In order to facilitate the quick selec-
tion of Marconi valves of different types,

it has been decided in future to use car-

tons of varied colours. Valves leaving
the Osram- Lamp Works are now labelled
as follows:—

“R.5” type valves ... Yellow.
.“D.E.R.” type valves.... . Pink.
“D.E.3” type valves Green.
*R” type valves . .... Blue.
"D.E.5” type valves ............... Orange.

“entively” unorgamsed

DEATH OF MR. GODFREY C. ISAACS.

It is with very great regret that, as we
20 to-press, we learn of the sudden death
of Mr, Godfrey C. Isaacs at his residence
in London on Friday afternoon,
April 17th. - -

RADIO SOCIETY OF GREAT BRITAIN.
A lecture entitled * Communication on
wavelengths other than those in general
use,” will be given by Mr. G. G. Blake,
MILEE., A, Inst. P., at an Ordinary
AMeeting of the Society at 6 o’clock -this
oveuing (Wednesday) at the Institution
of Flectrical Engineers. Light refresh-
ments will be served at 5.30.
0000
FIRQI‘ T\VO WAY WORKING
ICELAND,
lhei st amateur to
land is Mr. Walter 3. Sherratt (G5TZ)
of Cowes, Isle of Wight, who picked up
signals .from Iceland BG1 at 11.50 p.m.
oy April 14th, and was able to reply.

WITH

work with Ice-

_ Although B@G1 transmitted with a vough

A.C. 'note, he was received at consider-
able strength on a two-valve {0-v-1) set.

The station is owned by My, B. Cur-
darsson, Laufasveg, 53, Reyjavik, Ice-
land, and embodies a coupled Hartley

seircuit working on 500 volts with 150

milliampéres on the plates of five Radio-
tron valves.” In the course of commumi-
cation, Mr. Gurdarsson stated that he
transmits nearly every night at 1 a.m.

on a wavelength of 98 metres.

cooC

AUSTRIAN AMATEURS ORGANISE.

‘Austrian wireless amateurs are now re-
presented by the *‘Freier Radiobund,”
an otganibatiou which embraces the
majority of the smaller societies and clubs,
and has risen to a position of national
importance,

The association maintains a = well--
equipped. laboratory and has organised an
information bureau, where amateurs may
obtain both technical and legal advice.
Officers of the association are invariably
called to represent amateur interests in
Government and municipal conferences, -
and, moreover, the association has a per-
manent’ representative on the board of

. management of the Vienna broadcasting

station.

A ‘year ago Auslrian amatedrs were

BI.
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CHANGES. AT RADIO LYONS.

Radio Lyons, the well-known French
broadcasting station, will shortly change
its location. At present it is situnated in
the centre of the city, but as soon as the
new site is ready it will be moved to the
heights of Rillenx. It is expected that
the change will considerably extend the
range of the station’s transmissions.

0000 .
FRENCH ACADEMY ACCEPT
¢ HAUT-PARLEUR.”

At the last meeting of the French
Academy, which decides what words may
vecome officially adopted as part of the
srench language, ** haut-parlenr ' was ac-
cepted as the vecognised French for
*“lond-speaker.”” The word has been in
1se for some time in France, and has
been used by mnearly all loud-speaker
manufactarers.

. Q000

BELGIAN’S 40-METRE WORKING.

The Belgian amatewr P2 has worked on
a wavelength of 40 metres with the
American 1L He employed a power of
50. watts,

0000

MEXICAN AMATEUR SEEKS TESTS.

In a letter received by Mr. T. A.
Studley, of Harrow, Mr. Manuel Medina
{Mexican 1N) states that he is ready to
carry out two-way tests on about 90
netres with British amateurs between-the
nours of midnight and 2 a.m. (G.M.T.).

1IN is using 20 watts input, and re-
marks that Mrv. Studley’s is the first re-

port he has received from Eunrope. His
nostal address is Box 2295, Mexico City,
Mexico.

Wireless
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AMATEUR WIRELESS IN TORNADO. -

After the recent tornado in America, in
which the stricken areas were completely
cut off from telegraphic communication
with the outside world, valuable service
was yendered by amatenr tvansmibters.
Notable among these was Mr. J. B. Tate,
whose station at Dorrisville, Illinois, was
situated within 15 miles of the storm area.
For an entire night Tate’s station pro-
vided the only contact between this sec-
tion of Illinois aud Chicago, where help
was sought. A relief train despatched
from ‘Chicago was divected to within a
few miles of the tornado districk by mes-
sages transmitted by Tate, who also des-
patched bulletins giving information re-
garding loss . of Iife and damage to
property. Throughout this period Tate
was in  constant communication with
9AAW, of Chicago.

Many amateurs’ aerials were blown
down or otherwise damaged during the
storm. )

0000

IDENTITY OF EIZA.

A number of readers have.kindly sup-
plied particulars regarding EIZA, in
response to.a recent query. The call sign
of the station has recently been changed
to EARSY, and the owner is M. Carlos
Sauchez, Peguero,- Paseo de Plamplona,

No. 11, Zaragoza, Spain.

0000

‘WIRELESS DOUBTS IN -CHINA.
Despite existing doubts as to the
legality of importing radio receiving sets
into China, that country has twenty
privately owned broadcast stations and
5,000 listeners,

WIRELESS TRAINING IN THE ARMY. A view in the transmitting room at Maresfield,

Sussex, where operators are trained for the Royal Corps of Signals.

The equipment seen

in the photograph is a 120~watt transmitter.

B-2

says a correspondent of

APRIL 22nd, rpz3.

the American Radio Relay League. ZThe
Chinese Press, after making a thorough
investigation on behalf of its readers,
admits frankly that it does not know
whether the Importation of completely

- assembled receivers is legal or not.

In order to keep up with the public
demand, which is insistent, magazines and
newspapers are printing civeuit, diagrams
and instructions for building home-made
sets.

0000

GROWTH OF WIRELESS STATIONS.

An idea of the increasing nse of wire-
less on land and sea can be gained from
the following figures taken” from the
annual summary issued Py the Berne
International Wireless | Telegraphy
Burean. The particulars/relate to ship
and shore stations. -At the end of 1913
the mumber of stations! equipped was
3,998; at the end of 1919, 6,625; 1920,
13,694 ; 1921, 14,821 ; 1922, 15,730; 1923,
16,122 ; 1924, 16,971,

cCcCoO0

WIRELESS ON APPIAN WAY.

A strange mingling of the old and new
is provided by the news of the evection
of a high-power wireléss station ab
Frascati, on the historic Appian Way.
The station is keing built by the Italian
Government for transoceanic communica-
tion, and the power employed will be in
the region of 400 kw. The contract for
the work was obtained by a German firm.

0000

GIANT STATION FOR RUSSIA.

The Soviet Government has made
plans to build, in Moscow, one of the
most powerful wireless stations in Europe.
The projected station is to have a power
of 400 kilowatts, and it is claimed that it
will be capable of transmitting not only
to all parts of Russia, Siberia, and
Ewrope, but also to North America.

cooo

CHANGE OF ADDRESS. )
Messrs. Fullers United Electric Works,
Ltd., have removed their London depot
from 58, High Street, W.C.2, to Sparta
House, 176, Tottenham Court Road,
W.1, where large stocks of their well-
known cable, accummulator, dry battery
and radio nlalluf'\ctmes will be ‘available.
Their Leeds agent, Mr. F. Dawson, has
also taken large premises at 7, Park
Street, Leeds.

CcCOo00D0

CATALOGUES RECEIVED.

(Utility Worke, Kenyon
Catalogne of " Utility "

Wilkins and Wright, Ltd.
Street, Birmingham),
wireless instruments.

U.8. Radio Go., Ltd. (155, High Stréet, Lewisham,
S.E.13). Catalogue of eﬂiclency component~

Brook Shaw Wireless Service (Norfolk Street, Shel-
field). Illustrated catalogue of wireless appar-
atus and accessories.

Vyda Electrical Go.” (8. Thomas’
Street, Cheetham,” §anchester),
list of switehboards.

Fuller’s United Electrié Works, Litd. {Woodland
Works, Chadwell Heath, Essex), List 315¢,
dealing with Sparta radio accessories.

Kent Bros. Elestric Wire Go. and E. H. Phillips,

td, 15, Berners Street, London, W.1). Price
list (trade only) of barc 1e=1=hnce wires and
tinned copper wires,

Gliase Electrical Mfg. Go., Lid. (184, I‘leeb Shect
1.C.4). 1925 catalogue of ‘‘Chaseway ™ wire-
less specialities,

Works, Derby
Tlustrated
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THE TESTING OF DETECTORS.

Methods of Testing Crystal Rectifiers are Descrlbed and Reference is made
to their Damping Effect.

By E. MALLETT, M.Sc,,

HERE are several things that it is desirable to
know about a device for rectifying . high-
“frequency currents—IAirstly, its sensitivity, or the
amount of current rectified; secondly, its stability or
constancy in operation ; thirdly, the amount of auxiliary
apparatus required with it; and, lastly, its selectivity,
or influence on the damping of the circuit in which it is
to be used.
The last point is quite often not considered at all, but

is quite an important one, nevertheless—especially from
the poit of view of freedom from interfercnce.
D.C. Characteristics.
Some idea of the sensitivity of a detector may he
obtained from its direct current ‘¢ characteristic ‘’'—.c.,
a curve showing the relation between the d.c. voltage

a )plled to the device and the resulting current through
it.  Such a curve is ol)tdmcd
with an avrangement of ap-
paratus as shown in Fig.

The voltage - applied to the
detector D is supplied from a
potentiometer across a battery
of about 4 volts, and is meas-
ured by the voltmeter V. The
resulting current
through the detector is measured
by the milliammeter mA. = Be-
tween the meters and the de-
tector is a switch to reverse the
the voltage applied to the crystal—it
is placed in this position and not in the battery
circuit "so as to obviate the necessity for reversing
the meters when the ~voltage - on the detector is
reversed. It is also, of course, necessary to place the
voltmeter on the l)'lttmv cldevnr)t on the detector side
of the milliammeter, as in the latter case the milliam-
meter would read the current taken by the voltmeter,
which may be about 8-10 mA.—.¢., much greater than
the current passed by the crystal.

—

COMMUTATOR

Fig.
apparatus for finding D.C.
characteristics.

1.— Arrangement of

direction . of

Testing Crystals.

In order to see if a sensitive spot has been found on
the crystal, the method of procedure is as follows : adjust

the potentiometer till the veltmeter reads, say, 1 volt, and,

note the mA. reading. Set the potentiometer to zero
volts, reverse the commutator, and adjust the potentio-
meter again till the voltmeter veads 1 volt.
new mA. reading—if it is the same as before, then the
detector is passing as much current in one direction as
in the other, and hence will not rectifv ; but if these two
readings are widely different, then a sensitive spot on the
erystal has Leen found.
16 4

flowing

Note the-

M.LE.E., and A. P. CASTELLAIN,

Specimen-

characteristics.

B.Sc., D.I.C.
Curves .of Perikon and Carborundum Detfectors.
for zincite-copper pyrites
From

(perikon) and carborundum are given in Iig. 2.

these two characteristic curves it is at once obvious that

the perikon com-
bination will make

T ‘ "

a. more sensitive 9.0l : l

rectifier than the gl 5 P

carborundum crys- o l 1o

tal, for while the

latter passes only %

o.22 of a milliamp 12 L

more for 1 volt ap- O[T T

plied one way than 4038

for the same volt- 506 —

age in the opposite £ g4 , /1AL

direction, the peri- o2 i N

kon combination J i/~ CARBORUNDUN,

passes 1.8 milli- 5_0‘2 ceron & |

amps more under

the same condi- 04 B

tions. 06 CARBORUNDUM |
This perhapswill -o08 : —

be made clearer on -1. 0// n

referring to Fig. 5, 1oL

which shows these
dlifference currents
plotted against ap-
plied wvoltage. for
the same two
crystals.

The curves plotted in IFig. 3
static characteristics of Fig.

—'lO 08-06-04-02 0 02 04 0608 10 12

Fig.

VOLTS

2.—Specimen characteristics for

perikon and carborundum detectors.

are obtained from the
2 in the following manner v

A number of vertical lines, spaced equal distances apart,
are drawn as shown-in I'ig. 4, the current axis being one

mA

1

22

/

—~2:0
2\\\ PERIKON

T8

16

T4

12

1.0 7
08 a

EOR!

DIFFERENGCE CURRENT

06! CARI
04 /

UNDUM

A

{
A

0204060810 1214
APPLIED VOLTAGE -
Fig. 3.~ Differ:nce"

currents.

.rent for the voltage

of them. Consider, say, the
fourth lines to right and -left
of thé curlent axis—Iet them
cut the- characteristic and
voltage axis at @,  and ¢, &
Then, since the lines dre
equally spaced, the voltages
represented by Oa and Od are
equal in nnonltude but "are
opposite in (111C(‘t10n, and the
corresponding currents are re-
presented by a » and ¢ 4.
Hence, the difference cur-
Qa s
given by (e b—-¢ d), i.e., a
length & % eqiial to ¢ 4 is cut
off from « b, giving & a point
on the Tfig. 3 curve.
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The Testing of Detectors,—
Other. points are found in a similar way and joined
by a smooth curve to give the whole Fig. 3 diagram.
3

The Voltage Bias.

Another interesting point brought out by difference
current-voltage curves is the amount (if any) and
direction of a steady polarising voltage which is re-
quired for any crystal. For example, in the case of
carborundum, the difference current is practically zero

: up to about o.4 volt, after
which it rises quite rapidly.

This shows that there is prac-
« tically no rectification of signals
-4 ¥ up to 0.4 volt, so that it would
/ obviously be an advantage to
1 supply o.4 volt from a local
battery, so as to bring the oper-
ating point to a part of the
curve where the curvature is
marked.

MILLIAMPERES

VOLTAGE

Fig. 4.—Method of obtaining
“the * difference ** current. N K
point out that the difference cur-

rent curve does not give the
actual 1ect1hed current passed by the detector. :

H.F. Characteristics.

Althouffh some fair idea of the behaviour of rectifiers
with low- flequency alternating currents may be obtained
from their static (or direct CUllent) characteristics, it is
not always justifiable to infer the comparative behavionr
of rectifiers at high frequencies from these characteristics,

 more especially in the case of crystals whose exact

method of rectification is not yet understood.

A better way of comparing crystal and other rectifiers
is to compare them at radio flequenmes

The method consists in measuring the rectified current
in a standard receiving circuit f01 various settings of
the tuning condenser when the circuit is loosely Coupled
to-a \al\e oscillator which is, supplying power at the

for each rectifier
~— typical- curves
for perikon, ga-
lena, and a diode valve are shown in Fig. 6.

The maximum values of the crystal resonance curves
are not strictly comparable with the valve curve, as better
points may occasionally be obtained, but the shapes of
the curves ate quite comparable.

Fig. 5.—Arrangement of apparatus for
_comparing crystals in an H.F, circuit.

Amount of Damping.

In order to compare these curves without re-drawing
them all with the same maximum amplitude, the widths
of the curves at, say, 0.7 of their maximum height mavy
be measured. Tt is obvious that the wider the curve at
t]‘ns point, the greater is the damping introduced by the
tetector.

B 4

- Wireless
World

Tt may be as well, perhaps, to

APRIL z22nd, 1925,

These curves show how much damping is introduced
by a crystal detector. The effect is the same as the in-
sertion of quite large resistances into the coil. For
instance, in the case of the perikon crystal this resist-
ance is 6z ohms, so that it would appear that the coil
resistance, which is about 15 chms, is quite small in com-
parison, and could be considerably increased without
very materially affecting reception.

A table showing the widths of the curves of various
detectors and the effective inserted resistance is given

below. - ] .;u

Width of Total Effective
Detector. Curve in _ Circuit . Inserted

Condenser | Resistance. | Resistance.
Deurees.

Diode ......... ... 6.3 25 ohms 10 ohms

Perikon .............. 18.4 77 62 .-

Galena with Catwhisker |[. 16.3 - 68 53,

(GGalena with Brush .... 25.4 100 ,, 8

When using a three-electrode valve with reaction the
coil and Condensel resistance may be annulled to any
desired extent—going too far leads to distortion, and
many go farther st111—so that it seems, from this point
of view, not of very great importance to have skilfully

I

AR N
& \
=120
g ){,\ GALENA-WITHH—
£ 0o }/ CATWHISKER | -
(s
Z go}- I N

: A~
s - AN Lame s,
& 60 74 J% v
5 ] 7DERIKCN N\ \
° 40 ] /| AN
a L
] DlODFE’ . 1
g = P VALVE . \
S 20—_’/ - \
- LT -

G : > D. o
40° 50° 60° 70° - 80° 90° 100° 110° 120" 130
CONDENSER READINGS

Fig. 6. —Specimen curves obtained with the circuit of Fig. 5.

designed coils, as all of us who have wound up coils
anyhow have found out.

It would seem that the only way of testing crystals
satisfactorily is by some such means as here described,
in which the crystal is used under conditions exactly
similar to those met with in actual receptiomn.

Not only can the experimenter obtain a good idea of
the relative merits of various crystal detectors, but he can
also determine the best type of circuit for the particular
detector in use. The amount of damping introduced by
the detector can be controlled by varying the amount of
inductance in the circuit ; hence experiments can be made
to find the best detect01 and the most Slllt’l_ble circuit
for it.
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Barnet and District Radio Society.

An exhibition of sets and components
made by members was held at the last
nieeting of the Society. This was followed
by an mtelestmn paper by a member on

¢ Seleniumn,” together with a practical
demonstration.

A party of members have since paid a
visit to the 2LO studio and the new
transmitter in Oxford Street..

Hon.  Sscretary, "Mr. J. Nokes,
¢ Sunnyside,”” Stapylton Road, Barnet.

[eleRege)

Hackney and District Radio Society. .

A very selective seven-valve receiver
was demonstrated by Mr. Van Colle on
April 6th. All stations of the B.B.C.
were. easily tuned in on a frame aerial.
The latter part of the evening was de-
voted to the solution of difficulties and
to reports of reception from 2L0O’s new
aerial. It was apparent that a bad patch
existed over the Sounth Hackney and
Dalston districts. ’

Hon. Secretary : Mr. G: E.
114, Parnell Road, E.3.

[eReNele)

Norwich and Disirict Radio Society.

An original lectnre was given by Mr.
Gates on April 7tli, when he descvibed
what he termed the adventurons journey
of the electro-magnetic waves in their
passage from the transmitter to the ve-
ceiver. In the course of his remarks, the
lecturer pave clear descriptions of various
circuits and exhibited a number of com-
ponent parls. The lecture concluded with
lantern illustrations depicting the work-
shops and plant of the General Electric
Co.

Later in the evening Captain Hampson
demonstrated the actual construction of
a low frequency amplifier from the pre-
paration and letteriug of the panel to
the completion of the instrument ready
for use.

Sandy,

0000

Morth Middlesex Wireless Club. :

A gratifymg unmber of members
attended the Olub s meeting on April 1st,
when Mr. W. Gartland gave a lecture on
A TUniversal Meter.””  After a brief
allusion to moving iron ammeters and
voltmeters, which he regarded as unsatis-
factory in many ways, Mr. Gartland
recommended the use of a reliable moving
coil milliameter, and he proceeded to de-
nionstrate that the one imstrument, suit-
ably mounted, can with the addition of
two or thres resistances be used to measure
current as well as voltage and resistance
over practically any range.

As a thorough appreciation of Ohm’s
law was essmtlal to an understanding of

club news of general inferesi.

Wﬁﬁ@ﬂ@@g
T World
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be paid for.

the various uses to which: the milliameter
was to be put during the evening, the
lecturer gave a short e\{planatlon of this
fundamental law at the outset. He then
explained how the vange of the instru-
ment for current measurement could be
extended by shunting varions resistances
across it. The ammeter was then unsed to
measure resistance. Taking a standard

T O%OOOOOOOOOO%OOOO(g

FORTHCOMING EVENTS.
WEDNESDAY, APRIL 2nd.

Radio Sacwtzj of Greut Brituin.—Ordinary -
meeting. At 6 p.m. (T'ea at 5.30.)
At the Institution of Elcctrical Engr-
neers, .San Place, W.C.2. Lecture:

(,am munication on Wavelengths
other than those in Gereral Use' By
Mr. (. G. Blake, M.LE.E., A.Inst.P.

British  Horological Institute—At 6.30
pm. At the Institute, 35, Northamp-
ton Squure, London, E.C.1. Discussion
on Wircless Time Sugnuls .

Manchester Radio Scientific Society.—Lec-
ture by MUr. (. Harrison.

Streatham  Radio -Society.—At 35, Streat-

P
(%

e elelele e e le et leTe e te e ted

ham High Road, S.W. Lecturc: " D.X,
' Transmission,” by Mr, H. T. Swyi
¢ (2I7Y), )
o . ?
& FRIDAY, APRIL 24th, . §
$ Radio Society of Great Britain (T. and R.
O Section).—Dinner in honowr of Awmeri-

can wvisitors. To be followed by « Con-
vention at 9 p.m.

Shefiicld and District Wircless Socicty.—

e

) At 7.30 pm. At the D(purrmant of

(93 Applied Science, St. Georgd’s Square.

O Blementary Class.

/8 MONDAY, APRIL 27th.

(f, Hackney and District Radio Society.—Illus-

O trated lecture: " Some of the Continen-

I tal Broadcasting Stations.” By Cap- :X)
Q tain L. Plugge. A
$  Ipswich and District Radio Society—Ar

8 p.m., At 55, Fonncreun Road, Lec-
ture: “ How to Usc D.C. Mains for
H.1'. Current.” By Mr. ¥. Mellor,
B.S¢., 4. MI1.EE

WEDNESDAY, MAY 6th.

Institution of Electrical Engineers—At 6
p.m. (Light Refreshments at 5.30). At
the Inmstitution, Savoy Plaee, W.C.2.
Cuptain H."J. T{ﬂund and Messrs. T'. T,
Eckersley, K Tremellen, and F. (.
Lunnon, of the Research Depariment,
Marconi’s IWireless Telegraph Co., Lid.
“Repart on chasurcmcn(s made on Sig-

SO

S

=t

OO,

aal Strength at Great Distances during (:}
1922 and 1923 by an Expedition sent $
to Australia.” ()

{ .
-/ &MOOOOOO%QOOOCOOOOOO%&

Leclanché cell as giving 1.47 volts, the
lecturer showed how the resistance of
transformer windings could- be deter-
mined. The measurement of voltage by
a similar method, but with a known re-
gistance in series with the meter, was
finally «iemonstrated.
oCcoo

Dublin Wireless Club.

A straightforward description of the

constrnction of a single valve set was pro-
vided by Mr. E. Jackson on Thursday;

St 4o (TUBS |

NEWS

Secretaries of Local Clubs are invited fo send in for publication
All photographs published will

SO SO

=il e ele v lvivlele ol

April 2nd.

Valuable. hints were given
regarding the use of different shapes of
panel and the 1110011)01at10n of wvarious
1*eﬁnements such as vernier coil-hoiders.
The lecture concluded with a demonstra-
tion of a novel single .valve receiver em-

bodying an original method of intro-
ducing reaction.

Kensington Radio Society.

Owing to the regretted indisposition of
My, L. F. l*ogalt\' whose lecture was
to be given at the Society’s April meet-
ing, Mr. J. Reeves, M.A., M.B.E., and
Mr. J. Macmillan kindly stepped in and
filled the gap at short notice. They. pro-
vided an interesting lecture dealing with
a new cylindrical low loss coil for short

ave lengths, upon which the lecturers
had been experimenting for some time.
The new method of winding the coil with
twisted wires proved remarkably efficient
when submitted to a practical demon-
stration.

Hon. Secretary : Mr. Herbert Johnson,
81, Clomwell Road, Wimbledon, S.W. 19,

cocCo

Golders Green and Hendon Radio Society.
A novel idea borrowed from the T.
and R. section of the Radio Society of
Gréat Britain was exploited on April Ist.
A box containing counters was passed
round, each member taking a counter.
As a result, it was discovered that three
members were called uapon to discourse
for a period not exceeding 10 minutes
upon any of the five topics written on
the blackboard. In this way a mmmber
of shy members found themselves eagerly
participating in a lively discussion.

Q0GO

Hon. Secretary : Mr. W, J. T. Crewe
(2AKS)., 111, Prince’s Park Avenne,
N.W.11. '

00 COo

Iiford and District Radio Society.

On Thursday, March 26th, the Society
enjoyed a visit from Capt. P. P. Eckers-
ley, Chief Engineer of the B.B.C. The
meeting was held at the Town Hall
Dr. W. H. Eccles, F.R.S., occupying the
chair. In the conrse of his entertzining
remarks, - Capt. Hckersley ontlined the
progress. of broadeasting in this country
and enumerated many of the difficulties
with which the engineers have had to con-
tend. He declared, however, that, in

spité of all these troubles, he * lived
breadcasting, ate broadcasting, slept
bmadcastmg, and hoped to die broad-
casting.”’

On Tuesday, March 3lst, a lecture on
“ Wireless Valve Manufacture’ was de-
livered by Dr. C. K. Hiatt, of the Ediscen
Swan Eiectriec Co., Ltd. The lecture was
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illustrated by means of a model IEdison

receiving valve standing over 4ft. high.,

The lecturer’s explanations of the manu-
{factire and opevation of the thermionic
valve were thus easily followed.

co0oC

Belfast Y.M.C.A. Radio Club.

At the anuual meeting of the Club,
held on Alarch 3lst, it was decided to
extend facilities for membership, hitherto
confined to membhers of the Y.M.C.A., fo
include wireless enthusiasts throughout
the Belfast distriet. An_intevesting re-

. port of the year’s work w as submitted by

ihe hon. secretary, Mrv. J. J. Cowley.
During the ]jza_l-iod “under review a loud
speaker set was constructed, and the Club
has run 2 series of weekly wireless con-
certs for the Deuefit of the Y.M.C.A.
organisation. A number of helpful lec-

tures were given during the winter by

-local experts.
AMr. J. White has been elécted president

for the next session.
Hon. Secretary : Ar.

4, St. Paul’s

John J. Cowley,
Street, Belfast.

Edgbaston, Birmingham.
British —2DX, 2FM, 2NB, 2GX,
2WY, 5LF, 5NN, 5MO, 581, 5UQ, 6FG.

6GH, 6UV, 6UZ. French —8AG, 8AU,
8CPP, BEE, 8EN, 8ENO, 8FI, 8FJ,
8GG, 9GK, 8LPR, 8MJM, 80K, 8PL,
8RIC, SRO SRQA 8SSB, 8SSU, 8TK,
8uT, 8UU, 8WU, 8XP, 8XR, B8ZM.
Duteh —O0GC, OLL O\II' 0OZN.
Ital'an ~-1CF, 1KX, IMT, 1NO. -Bel-

gian —4AS. [/llmlS]l ~_oNM. AS‘wl’llI,s/l —
SMXYV. Danish —TEC. -Luxentbourg .—
OAA. American —1AF, 1AMT, 1BKR,
1PL, 2AG, 2BY, 2C‘J\ 2CVFE, 3CHG,
3TF. Az(/«ontlne B8, Mise ellaneous ~—
IDO.  Unknown:—3CM, 3DD, XOX,
- BIRB, 4L0OV.

(0-v-0 and 0-v-L) (Below 150 metres.)

A, CHICK.

West Norwood, )

British .—2AHJ, 2AUC, 2EG, 2JJ,
2HQ, 2MQ, 2WU0, 2XV, 5CQ, 5EM,
"50K, 5TV, 55UV, 6DO, 6MX, 683B.
Belgian : —D2 K2, J2, P2 \/2, 4AS,
4AU, 4AR, 4CH 4SR 4LOV 4UC,
lRB, 20U. Ttalian ——IILJ\_[ 1AF, 1CO,
1RT, 1WB, 3RM, 3WB, 3\]3 Dutch :—

()I‘L 0Js, O\TF PB3 Swiss —9AA,
9AB, 9AD, 9BR,. 9LA. Danish: —17BJ,
7BN. xS'wc(llsﬁ —S\IBL SMSB, SMSX,
SMXYV, SMXX, SBIYV. Fi'nwfsh —
INA, 2NCA, 2NCB, 2ND, 2NM, 2N8,
3NB, 5NQ. Spanish .——KAR2, EARS,
EAR6. Unknown —0OCDJ, OCTU, BN,
JTIXX, Z7, 1VR, YZ. 1. H. Tuoas.

Moen i Maalselv, Norway.

British .(—2N @G, 20D, 51G, 5PU, 5UQ,
6TD, 6UV. French;—8BF, 8GB, 8GO,
8HSO, 8JBL, 8SS, 8TK, YZ. Dutch —
OLL, ONI, O\ITZ Danish .—TEC,
TQF, TXP, TZIM, Swedish —8MXX,
SMXYV, SMYY, SMYV. FMinwnish —
INA, 2NCGB, 2ND, 2NM, 2NS, 3NB.
Unknown :—EAR6, I1AF, INTDN, PB3,
PC1, OCDJ, A2ME calling 6CBB at 1425
G.M.T. Feb. 26th.

(0-v-1 Reinartz.)
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A group of members of the Wimbledon Radio Society photogx aphked at a typical “eekly
meeting.

Calls H@@rdn

Extracts from Readers’

Logs.
Maidstoune, Kent,
dmerican :—1TAAP,  1AJO, 1AJX,
IAMF, 1ANA, 1ARY, 1ATJ, 1AUC,
1AZY, 1BES, 1BIE; 1BWX, 1BZD,

hiAW 1CAB, 1CCX, 1CRI, 1DA, lLR

1GH, 1PL, 1RD, 17T, 2AAY, 24G,
9ANM, 2AQH, 2BLM, 2BM, 2BR,
9BRC, 2BUM, 2CJB, 2CLA, 2CU,
9CXT, 2DD, 2GK, 2LD, 2NCB, 2ZN,
- 3AB, 3ADB, 3ACH, 3ADQ, 3AJD,
3AWA, 3BHY, 3BSB, 3BWT, 3CHG,
3CJN, 3HG, 3LG, 3L7%, 3MV, 38D,
3SF, 30X, 4BY, 4FZ, 4PD, 4TV, 5LH,

8VQ. Canadian —1DD  Danish —TEC.
Duteh —OBA, 0GC, OKYV, OLL, ORE,
OPYV. Finnish:—2NCA, 2NM. French :—
8ALG, 8BT, 8CT, 8EB, 8EV, 8EE, 8ED,
8GK, 8GP, BHSLT 8JBL, _8LPR 8NK,
8PL, 8QG, B8RV, 8UU, 8UT, 8WB
]Z‘(IZI(III AT, IMI 1CO, lFD lFP
1MP, 1NO. bu,edzeh —S\IPL S"\[\\
SMZV, SMZZ, 1RAQ, GHHI.

(0-¥-1, without earth conmection.)

W. E. Usyar.
Nice, France.

Belgian :—4AS, 83SC.  dwmerican :—
1BKR, 1BUL, 1CU, 1¥D, 1KC, 1KX,
1PL, 2BUM, 2CXY, 20YW, 2XAM,
3ADQ, 3CHG, 3CJN, 3J0O, 4SA, 48B,
4TW, 5CK, 8ATP, 8CUS, 8HV, 8XK,
9VC, KDKA, 7QF, NKF. British —
51G, 5MO, GGH Dufc]t —ONT, ONTZ,

07\I Liox D}:rfn‘
Norrvikon, Sweden. (Jan. 1st to Teb.
N 28th.)
British :—2A0C, 2EX, 2NB, 28Z,
20UV, 5TZ, 6TD. French:—8AL, 8AZ,

8BF, 8CN, 8CS, 8CT, 8DP, S8EM, 8FK,
8FZ, 8GG, 8GJ, 8GK, 8GM, 8GO, 8GP,

" 8NK, 8PL, 8PS, 8RB, 8RL, 8RM, 85G;

8S8'T, 8SSTU. Dutclz ——OAB 0J4J, OLL,
ONTF. German -—1CF, OAA ]fahan —
1AA, 1AF, 1AM, 1MT, I\VB Belgian -—
4AS, 4\TC 4UC Flmzzs‘]l —INA, INT,
ZCF, ZNCA, 2N(B, 2ND, ZNM, SNQ.
dmerican —1AF, 1AR, 1ARY, 1ATC,

INDO, 1PY, 1UW, 1XA, 2CQ, 2RK,
3AP, BAU, 8BH. G, Fawr (snzzy

Derby,

dmerican :(—1AF, lAAO 1BBE, 18W.
2BQ, 2GK, 2LD, 4SA 4UK 4XE, 8XE,

WGH. C'mm([zan —1AR Dutc]t —O(x(
OLL.  French :—8AB, 8CO, 8GI. l)t[—
F. Harrisox. -

qian —P2.

TRANSMITTING NOTES.
SHORT WAVE TESTS AT SEA.

The co-operation of the members of
the transmitter and relay section is in-
vited in connection with a special series
of experiments to be conducted at sea by
Major Kenyon Secretan (5LF). Major
Secretan will sail on Dboard the Cunard
liner “Samaria >’ on April 25th, and will
transmit mghtlv on a wavelength of 90
metres, using the call sign G6YM. The
times of transmission will be 9.30 p-m.
(G.M.T.) to 3.30 am. (G.M.T.).

Members who hear these signals or
succeed in working GOYM are requested
to send reports, in duplicate, to M. -
Gerald Marcuse, at 53, Victoria Street,
QWL

A TRANSMITTERS’ CONVENTION.

Following the special dinner to Ameri-
can amatewrs on Friday, April 24th, a
convention will be held at 9 p.m. abt the
Waldorf Hotel for the benefit of those
who are unable to be present at the
dinner.
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THE “SQUARE LAW"™ CONDENSER.

- A Comparison of “Square Law” and “ Ordinary” Tuning Condensers.

By C. H. STEPHENSON.

3

NHE use of a ** Square Law >’ condenser has becomc

so popular that it is interesting to see just what .

results this type of  condenser gives compared
with one of the ordinary pattern. In the majority of cir-
cuits the wavelength is-adjusted to the desired value by
means of a condenser, the dial of which is generally
arranged to rotate through an angle of 180 degrees. It
would obviously be useful if, throughout the range of the
condenser, the same angular movement gave the same

180

144

-

=)

@
N,

~
N

DEGREES

™

36lf

ol

+0001 -0002 -0003 :0004 -0005
- CAPACITY IN MICRO-FARADS

Fig. 1.—Relation between capacity and dial setting of a square
law tuning condenser. In a practical condenser the capacity will,
of course, never fall to zero.
change in wavelength. For example, if -by moving the
dial from zo to 3o degrees the wavelength were altered
from 330 to 370 metres, an adjustment equal to 1o degrees
anywhere within the range of the condenser dial should
change the wavelength by 20 .metres. Expressed con-
" cisely, the change of wavelength per degree should be

constant. :

In order to secure this relationship between the ave-
length and the condenser angle it is necessary to construct
the condenser so that the total capacity of the circuit is
proportional to the square of the angle through which
the dial is turned. This is due to the fact that the wave-
length of a circuit of constant inductance varies as the
square root of the capacity. When the condenser is made
so that its capacity varies more or less accurately as
the square of the angle through which the dial is turned
(Fig. 1), an error occurs owing to the presence of circuit
capacities.

Now let us apply the ‘° Square Law ’’ condenser to
two typical circuits and see just what the effect is of these
added capacities. _ :

H

‘The Tuned Anode Circuit.

Suppose, in the first instance, that the condenser is
used to tune the anode coil in a tuned anode H.F.
circuit (Fig. 2). We have a coil in parallel with the
condenser, and in making calCulations it is necessary to
take into- account all the capacities associated with the
circuit in order to arrive accurately at the wavelength.
In this case we will consider only the capacity of the
condenser which is variable, and that of the coil which
is fixed. The latter may be taken as being about o.coo002
mfd. (shown dotted in the ’ :

figure), and this amount has I,

to be added to the capacity !

of the condenser. _ !
If the variable condenser sl - =L

has a maximum capacity of
o.0o005 mfd., the self-capa- - !
city of this particular coil !
will be small compared with —————}7=—~~ it
that af the condenser when
the.latter is about 36 degrees
“in” (Fig. 1), and at
larger angles than this we
should not expect its effect to
‘be very marked. Below 36 Fig. 2.—A simple tuned anode
degrees, however, the self-
capacity becomes comparable with that of the variable
condenser, and so the wavelength curve will depart from
a straight line. The departure will become more and more
_noticeable as the capacity of the variable condenser
diminishes. The curve obtained is shown in IFig. 5. The
importance of keeping the self-capacity of the coil down
to the minimum will be at cnce appreciatel.
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Fig. 3.—Curve A, when a square-law condenser is used, and
curve B, when the condenser is of the ordinary type.
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The “Square Law ” Condenser.—

As an interesting comparison, the. wavelength curve.
obtained with an ordinary condenser, in which it is
assumed that the capacity is proportional to the angle, is
also given in the figure. It does not commence to
straighten out till the dial has been turned through about
go degrees. : )

- ‘The Aerial Circuit. 7

We now come to consider the case
in “which the condenser (‘‘Square
Law " type) is used to tune an aerial
circuit (Fig. 4). The aerial capacity
has now to be taken into account, its
value being about o.000z mfd. 'This
capacity may be reckoned as being in
parallel with the tuning coil and vari-
able condeuser, and is shown dotted
in the figure. There is also the self-
capacity of the coil, but this may be
safely neglected as being quite small
compared with that of the aerial.

The wavelength curve obtained by
calculation for the ‘* Square Law ”’
condenser -is given in Fig. 5 (A), to-
gether with that for an ordinary con-
: . denser (B). In this application the
‘“ Square Law *’ condenser is very definitely inferior to
the ordinary type. ‘ ‘

,1”,1

Fig. 4.-— A parallel
tuned aerial cifcuit.

33

The equipment at the Australian station 3BQ used for direct com-
munication with English. amateurs.
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Fig. 5.—Curves A and B are theoretical tuning curves and curves
C and D are practical ones obtained by experiment when con-
densers of the  square law’’ and ** standard "’ types were used.

The dotted curves in Fig. 5 have been plotted from
actual observed ligures obtained by means of a wave-
meter. The ** Square Law ’’ condenser was of a typical
popular type having a nominal masimum capacity of
o.0005 mfd., whilst the other was also of standard make.

Conclusions.

15

The *‘ Square Law 7 condenser will give an approxi-

mately straight- line wavelength curve when used to tune

a circuit having low self-capacity. Its use is indicated
for the secondary circuit of a loose coupled tuner, for
the anode coils in H.F. amplifiers, etc.

The ordinary pattern condenser is.much to be preferred
for aerial circuit tuning. '

AUSTRALIA-ENGLAND TWO-WAY
COMMUNICATION.

HE station 3BQ situated at Box Hill, Victoria, Aus-
tralia, and operated by Mr. Max Howden, was the
first Australian station to establish direct two-way work-
ing with England. The accompanying illustration is of
particular interest, as it shows the complete station equip-
ment. The transmitter makes use of the Meissner circuit
operating with a plate potential of about 1,500 volts and
a fteed current of 1oo milliamperes with a Phillips valve
of the ““Z4 7 type. The receiver is loose coupled to
the aerial circuit, and comprises a detector valve followed
by a single-stage low-frequency amplifier.

A fine wire cage aerial is supported between two masts
each 8oft. in height and soft. apart. The leading-in
wire, which is also of cage formation, is taken from the
centre. Mr. Howden favours a counterpoise, and this
is constructed by bunching together at the centre six
wires each 1ooft. in length to form a double fan.
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£2,000,000 Station for Geneva ?

With the question ‘ Can wireless
secure the peace of the world?” as his
text, a writer in a confemporary gives
publicity to the suggestion that the
League of Nations should have its own
broadcasting station—not just a mere
high power affair like the B.B.C. has at
Chelmsford, but a super-station such as
few have even dreamed of as yet.

0000

Nullifying Propagandist Talks, -

The proposal put forward is to erect a
station ten thousand feef above sea-level
near (Geneva to operate on a wavelength
of 5,000 metres and to have a power of
150 kilowatts. The effective reception
range of such a station would, it is said,
be 14,000 miles, and the cost of erecting

and equipping it would be about
£2,000,000.

One of the main effects of a League of
Nations broadcasting station

‘Where Britain is Backwérd.
It is a curious fact that in the States

thirty-six  broadcasting stations are
owned and operated by religious bodies.
Baptists, Catholics, Methodists, Christian
Scientists, Mormons and Presbyterians
are numbered among these broadcasters,
and now a new sect has applied for a

THE STATIONS.

licence for a big station. These are what
are known as the Flat Earth Cranks, who
believe that the earth is as flat as a pan-
cake. America is the place to live in for
wireless !

- 0000

Listening in the Dark.

A new form of economy is suggested by
a listener, who adopted the plan on the
occasion of the recent broadcasting of the
“ Westward Ho ! Radioviews,”

““When listening to a radio play,” he
writes, ‘‘ the lights should be turned out,
and listeners will then be better able to
provide their own play scenery, I found
that the imagination worked a good deal
better when I was in darkness, and I
could sense the atmosphere of Charles
Kingsley’s famous story in a realistic
way.”’

One could hardly expect to imagine the
seashore of Devon, the Spanish Main, or

the Battle of the Armada while

would be to nullify propagandist
talks, and listeners would know
that -they were hearing sum-
maries of the world’s news every
day, ostensibly unbiased.

oo0O0O0

But Not Yef.

The idea is very interesting,
but it may be said at once that
the League of Nations Com-
mittee on Communications and
transit had it under considera-
tion more than a year ago.
Nothing, however, is likely to
be done just yet. If the fifty-
five participating States were to
share the cost in the proportion
of their importance, some
nation which was paying a
greater sharve than its neighbour
would expect to see its money
back in the direct utilisation
of such a channel of informa-
tion for the purpose of pressing
its national views.

0000

The Language Difficulty.

The problem of a universal
language is another difficulty
to- be overcome. The League
of Nations Committee dis-
covered many other pitfalls and
decided to shelve the subject;
but with that unknown quan-
tity of surprise which over-

sight was engaged by the china
dogs on the mantelpiece or the
cat washing itself in front of the
fire.

0GoO0

India’s Wireless Boom,

India is in the throes of a
wireless  boom. Continuous
programmes are being given
daily in the public parks in
Bombay, and people flock
thither in thousands. That
form of listening is apparently
preferred to the installation of
receiving sets in private houses.
The reason is probably that the
licence fee is twenty shillings
a year, and that evasion in-
volves three years’ imprison-
ment, plus a fine.

0000

Honours for Birmingham

Musician.

Mr. Joseph Lewis, the
Musical Director of the Bir-
mingham Station, who con-

ducted the performance of Dr.
Stillman - Kelley’s musical
miracle play, “ The Pilgrim’s
Progress,”” at Covent Garden
Opera House, London, recently,
will probably go to the United
States in the near future to
conduct a similar performance.
He has also received an invita-
tion to conduct at Vienna. It

hdngs all wireless matters, the
question may be raised again
when the Conference on inter- -
ference and gemeral technical
matters meets at Geneva.

THE STORM MENACE. One of the lattice towers, over 86 feet
in height, at Mr. . Keith Murray’s station (6DY), which was
brought down by the severe storms early in the year. The masts,
made and erected by the owner, were probably one of the finest
examples of home-constructed aerial equipment in the country.

will be remembered that M.
Paul Klenau, conductor at the
Singakademie, Vienna, directed
a broadcast performance at Bir-
mingham the other day.
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Training the Agricultural Mind.

Something went wrong with Hodge’s
hearing the other night when he was
listening to (and recording) the sheep and
cattle prices broadcast by the B.B.C.
Hence the following pathetic letter to
headquarters :—

“T hev a complint tu makes tu you
about the price of them there lams they
wornt ne such price as yu say a tall. ¥Yu
mead me a rare fule when yu say lams
28 shillens a pound last nite -on the
wireles. T ups & I go to my naybors
and I bys orl the lams that ar bomn in
the willage. Some wornt born so I lights
my pipe and waits for them. I spent all
my savings on lams thinkin as I shud
meak a fortun a sellin lams at 28 shillins
a pound.
for the little warmints and me and the
mises sebtin up all nite a given them the
bottle and a drop of wiske to in some
was a waste as I had saved that wiske
for 11 year and the lams dint like it.

‘“ Hoping yu are well as this leves me
not counting the lams.”

’ cooo

Horribly Dull.

We sympathise with the listener who
has made a complaint with reference to
the dullness of some recent after-dinner
oratory, but this is a case where the
B.B.C. have to put out many sprats in
the hope of catching one good mackerel.
The after-dinner speech canmot be cen-
sored or subedited. It has to be taken
in all its naked glory, and sometimes, let
us whisper, in wino veritus,  After all,
the results might be worse, as, for in-
stance, an attempt to ‘‘stage’’ the
juggler who went to 2LO and -offered his
services. In that case the result would
have been, in more senses than ome, an
“airy nothing.”

[e e e N o]
Closing Down.

The B.B.C. is Lhoping that the new 2L0O
can now be regarded as permanently in
service, but the old aerial will remain in

. position at Marconi House for the present
m case of accidents. It will, however,
be dismantled at the earliest possible
momens, as it will mean a tidy saving in
expense. The present, therefore, is too
early to sing -the *Swan Song’ of the
station, which in its short life has done
yeoman service to disciples of the new
science. It may, however, be recalled
that 2LO was equipped for experimental
use early in 1922, and was first used to
broadeast a description of the Carpentier-
Lewis fight on May 1lth of that year.
There were subsequently frequent con-
certs in support of charities.
the matter transmitted was very poor
indeed ; in fact, it would be an educa-
tion for those who now complain of
second-rate programmes if they could
have some of the original concerts re-
peated for their moral chastening.

cooo

Carbon Microphones,

The studio, which was at Marconi
House, close to the transmitting station,
was equipped with carbon microphones,
and singers had to put their lips as close
to the microphone as a persom does to
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the mouthpiece of a telephone; but in
those days the novelty retained its fresh-
ness and glamour, and listeners regarded
things with a more benevolent eye (or
ear), .
During its three years’ existente, 2L
has been visited by nearly two thousand
people, among them many distinguished
men and women in all branches of art,
science and literature. The autograpl

FUTURE FEATURES.

Sunday, April 26th.
Loxpox.—4 p.m., Springtime Pro-
gramme. 9 p.m., De Groot and
the Piccadilly Orchestra.

Monday, April 27th.
Loxpoxn.—8 p.m., “ London.”
NEWCASTLE.—8 p.m., “‘ Ships.”
BeLrast.—7.30 p.m., Opera—Poetry

—Drama.

Tuesday, April 28th.
Loxpon.—8 p.m,, Concert by the
N.A.R.M. S.B. to all Stations
except 5XX.
5XX.—8 p.m., ** Carmen ”’ (Bizet).
Wednesday, April Z9th.
Loxpon.—8 p.m., “‘ From the Land
of the Midnight Sun.”
Graszow.—8 p.m., Beethoven Sym-
phonies, No. 1.

Thursday, April 30th. H
LoxpoxN.—8 p.m., Chamber Music :

Evening.

Bouryemoura.—8 pm.,, ‘ With
Hounds.”

Norrweuas.—8 p.m., Inaugural

Community Singing Concert.

Friday, May 1ist.
Loxpox.—8 p.n., Novelty Night.
BovrneMoutH.—8 p.m., May Day

Revel.
Carprrr.—8 p.m.,
Opera. )
MaxcuestEr.—8 p.m., The Crystal
Set Concert Party.
EpmxpurReH.—8  p.m.,
Programme.

Gems from

Birthday

Saturday, May 2nd.
Loxpon.—8 p.m., The Selma Four.
9 p.m., Speeches at the Royal
Academy Dinner. 8.B. to wall
Stations.
BmumweHEAM.—8 p.m., Community
Singing Concert.

album is rapidly becoming an historic
volume. It contains the names of most
members of the Royal Family, besides
leaders of society and British and
foreign statesmen.

cooo

B.B.C. Helps Concert Artist. _

Aliss Ruby Helder, an artist who is well
known to listeners, has had an interesting
personal experience of the effect of broad-
casting on concert attendance, which is
especially appropriate in view of the re-
cent coutroversy regarding the small
attendance at Madame Tetrazzini’s con-

APRIL 22ud, r925.

cert at the Royal Albert Hall, following

her broadcasting engagement.

Miss Helder says:—“1 saw in the
papers a notice by the B.B.C. relative to
successful co-operation between the pro-
vincial concert managers and the B.B.C.,
so I thought an experience of mine at
Plymounth might be interesting,

0000

A Splendid Attendance.

“1 was singing there a fow Saturdays
ago, and when I was offered the engage-
ment I was asked, aud agreed, to cut my
fee owing to the concerts having had such
had attendances. The afternoon.concert
was splendidly attended, as was also the
evening, In fact, it was the best
andience of the season, and the manager
insisted on giving me the fee originally
arranged without the cut, and admitted
that it was due to the interest created by
the broadcasting I had done.”

cooo

Chelmsford: A Misconception.

Some misconception exists as to the way
in which programmes from the high-
power station at Chelmsford are arranged
and carried out. A large number of
listeners apparently think that artists go
to -Chelmsford to take part in 6XX con-
certs, and many letters are addressed
there with refevence to specific items that
are broadcast.

The Chelmsford programices, however,
are arranged and carried out in London,-
where Mr. Rex Palmer acts as Director
of both the London and high-power
stations, whose arrangements are closely

related.
0000

Bonds to Pay for Broadeasting.

Wireless being yet in its infancy, new
schemes are all the time under considera-
tion for financing the enterprise, and
Parliament will have a good deal of in-
formation to work on when next year it
discnsses the future of broadcasting.

Take the latest American scheme, which
is creating a good deal of interest in
official circles in this country. A licence
is proposed of two dollars per annum on
each valve, and fifty cents, per annum on
each crystal. This would be paid by
the manufacturers in the form of a stamp
tax, and they would recoup themselves
out of inecreased charges to the public.
A revenue of eighteen million dollars a
year is anticipated from this source, and
1t would enable the Government to buy
np ten or twelve existing main stations
and build an equal number of new

stations.
0000

How About the P.0.?

Bonds could be issued forthwith to
cover the amount of the prospective in-
come, thus enabling the U.S. Govern-
ment to put the scheme into operation
immediately. Subscribers would be able
to regard the transmitting apparvains as
collateral security, and, being in the
nature of shareholders, would be abl® to
take a large share in the discussions on
suitable programmes. It would prob-
ably commend itself to the B.B.C., but
wonld the Post Office see things in the
same light?




Wireless
World

APRIL 22nd, 1923.

The Edison and Swan Co.’s A.R.D.E. H.F. and L.F. Valves.

HE well-known A.R.D.E. of the Edison and Swan disappointed to find it no higher than 1o, and we incline
Co., Ltd., is now manufactured in two forms, one to the belief that had it have been increased to, say, ig,
for H.¥. and the other for L.I". work, and it would have been an improvement. .
sample valves have been forwarded to us by On circuit the valve gave quite good
the makers for test. : results as a H.F. amplifier and detector, but
The manufacture of special valves for it was noticed that a rather close reaction
special purposes is, we feel, the correct coupling was required to get the set oscil-
policy, for although a valve designed for lating. This is probably due to the plate
general purpose use will, under correct impedance, which is a little high compared
adjustment, give quite good results, yet it with the amplification factor.
! cannot, by reason of the different conditions The filament rating of the L.F. variety is
; prevailing in different parts of a circuit, be the same as in the preceding case, the anode
L " more than a compromise, rating being given by the makers as zo-100.
' This change in the design of the Our tests yielded the results shown below.
A.R.D.E. is therefore of particular interest, Here, again, it will be seen that the
and we are glad to have had an opportunity magnification factor is very constant.
- of trying out the new products. We tried this valve in both the first and
In order to distinguish one type from second stages of a L.¥. amplifier, where it
the other a line has been placed on the bulb, gave excellent results. In the latter posi-
red for the H.F¥. type and green for the tion, and using the full ratcd plate voltage,
L.F., and this distinguishing mark, it it is capable of dealing with relatively large
should be noted, has been so placed as fo inputs without fear of overloading. ~ When
indicate the anode pin of the cap. used in the first stage of the amplifier the
Dealing first with the H.F¥. This is plate potential may, if desired, be lowered
rated by the - makers as follows :-— to 6o volts or so, at the same time, of
Filament volts, 1.8—z.0; filament amperes, course, reducing the grid bias. When the
0.3; plate potential, 3zo-1oo.  Our. tests anode voltage is 6o, a suitable grid bias is
on the submitted sample provided the results — 4 volts; the normal anode current is then
shown in the table below. only 1.18 milliampere. If a second stage is
The amplification factor maintains a used, with an anode voltage of 120, the
constant value throughout the range over current will be 2.56 milliamperes, and the

which the test was conducted, but we were The AR.D.E. valve. total current only 3.7.4 milliamperes, o
A.RD.E, (H.F.). A.R,D.E. {L.F.).
Edison & Swan Electric Co., Lid. Edison & Swan Electric Co., Lid.
Filament Volts 2.0. Filament amperes 0.283. Filament Volts 2.0, Filament amps. 0.285.
Emission (total) milliamperes 13.3. . Efficiency 23 milliamperes per watt. Emission (total) milliamperes 12.9. Efficiency 22 milliamperes per watt.
Plate : Ampli- Plate S Plate . ) Ampli- Plate
5}3{: Current g’ing CHI;I%E % fication Impe- \17(132 Current 1(3;11:11;1 Culzlrzf'ﬁ: * fication Impe-
. Milliamps. as. ° Factor. dance. " Milliamps. | 3 * Factor. dance.
20 0.3 0 0.3 10 ® 46,200 20 0.57 -1 0.36 6.1 26,000
40 0.76 —1 0.53 10 45,000 © 40 1.47 —2.5 0.75 6.2 24,000
60 1.31 —2 0.7 10 38,500 60 2.6 —4 1.18 6.2 22,000
30 1.9 -3 1.66 10 35,000 80 T 4.0 —6 1.58 6.2 18,800
100 2.52 —4 - 1,87 10 33,700 i 100 5.6 —~8 2.0 6.2 16,400
120 ! 3.15 —5 1.67 10 33,000 120 7.0 —10 2.56 6.2 18,000
#* Plate current when grid is biased to the value of Column TII. # Plate Current when grid is biased to the value of Colurmn 111,

A 29




A Receiver
Suitable for
Broadcast
Reception
over Long

and Short

Distances.

© Numerous circuit
changes can be made
with the switches
provided, and the
defector can be sup-
plemented with two
_ stages of high and
two of low-frequency
amplification.

‘A FIVE-VALVE BROADCAST RECEIVER.

By T. W.

ROBABLY the most useful all-purpose receiver is
P one having five valves, two high-frequency for
distant stations, and two low-frequency to operate
the loud-speaker properly from the local broadcasting
station. The set described here was designed to give
the greatest efficiency combined with the convenience of
having switches to make all desirable circuit changes.
All tuning coils are of the ¢ plug-in” type. The

aerial coil is tuned with a o.0o1 mfd. square law vernier -

condenser, and a ‘¢ series-parallel >’ switch is provided.

A closed circuit coil tuned by a o.co05 mfd. condenser
can be used to make the set more selective if desired, and
is brought into operation by the ¢ tune-standby.”’
switch. Reaction coils can be coupled to either or both

the aerial coil and the first anode coil, and they can be-
reversed or cut out by a lever switch and a push-pull”

switch mounted on the panel.

The high-frequency valves are tuned anode coupled.
Square law condensers of o.oo025 mfd. capacity are used
to tune them, and a potentiometer is provided to control
the tendency to oscillate, Any number of valves may be
used by merely operating their respective lever switches,
and when the set is finished with the batteries can be
entirely disconnected by a movement of the five-pole
main switch seen at the lower left-hand side of the panel.
All the terminals except those for telephones are fixed
on an ebonite strip at the back of the set.
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RIDGE.

To obtain all the components at one time means a con-
siderable outlay, but there is no reason why the panels
should not be obtained and drilled as far as possible and
just sufficient material for one or two valves bought and
put to work at first, and the others added at convenience,
Cheap, shoddy components should be.avoided, as trouble
is bound -sooner or later to develop, éven if the set
works properly at first. The switches used in the H.F.
circuit must be of a type designed for high-frequency
circuits if they are not to be the cause of serious losses.

Building the Framework,

As can be seen in the photographs the set is
arranged on a framework, which is intended to slide
into a cabinet. This form of construction renders
wiring more simple, and enables dll wires to be kept well

~ apart, as there is plenty of space and the whole of the

back of the panel is accessible. The arrangement, and
dimensions of the wood framework are shown in Fig. 3;
most amateurs will have sufficient knowledge of wood-
work to make this at home, for as long as it is strong
its" appearance is not of importance, as only the front
edges show when in its cabinet.

The panels should be cut to fit the frames. If desired,

- the front edges may be chamfered slightly, and the re-

bates in the frames made -%in. deep, instead of JSin.,
leaving the face of the panel {in. above the frame. This
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makes a more simple and better looking job than trying  drilling, according to the dimensions given in Figs, 4,

to get the face of the panel and the frame flush. The 3, and 6.

panels shculd now Dbe carefully marked out for To fit the lever switches the two holes for the fixing

Fig. 2~—A view of the back of the finished receiver, showing components and wiring.

screws should first be drilled,
then the top plate can be
secured in position with its
screws and two nuts, to act
as a template for the cutting
of the slots. A drill should
be selected slightly less in
diameter than the width of
the slot, and as many holes
as possible drilled through.
If a small round file is now
taken and the holes filed
one into the other a small
flat file can be inserted
and the slot quickly shaped
up, the top plate acting as
a guide. The condensers
are provided with a card-
board template for drilling,
and the remaining compo-
nents on the front panel are
““one hole fixing”’ and will
be found quite easy to fit.
For the flanged valve
holders 1in. diameter holes
should be drilled to clear the
contacts. = This is best done
with an ordinary carpenter’s
centre bit working half-way
through from each side, a
hole about #4in. diameter
& 33



358

A Five-valve Broadeast Receiver.— : :
having been first drilled to take the point of the bit.” The
holders should now be held in position, and the three fix-
ing holes drilled for 6 B.A. countersunk screws and nuts.
For mounting the coil holders (Igranic), 4 B.A. cheese-
head screws and nuts are used, the position of
the holes being shown in the drawing, Fig. 5.
To the three-coil holder in the middle of the
panel two -%in. diameter spindles and-knobs
are fitted. The haudles provided are not
suitable’-for use in this position, but it was
desirable to have the holders of uniform de-
sign for the appearance of the set. TFor the
amateur who has no workshop, it would be
better to get coil holders that do not require
any alteration, but in any case the anode coils
should be mounted at right angles to the
aerial coil.

The Ebonite Panel.

Before finally fixing the components, the
front panel requires engraving, or transfers -
can be used; and if the ebonite is not
specially prepared to prevent surface leak-
age, it must be rubbed down with emery-
paper. :

To make the set look well, all the heads
of the screws and other metal parts showing should -
either be lacquered or nickel-plated.

A strip of ebonite r§in. wide by z4in. long should now
be prepared and fixed to the two uprights at the hack of
the set to take the terminals. As can be seen in Fig. 2,

Fig. 3
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two terminals are provided for the loud-speaker, three

“for the grid bias, a pair-for aerial and earth) and six for

batteries. To these terminals are connected the main
filament battery; an extra L.T. battery when a 6-volt
power valve is used in the last stage; a 1zo-volt H.T.

~Dimensions of the framework supporting the panels.

battery for the L.F. valves, and 5o volts for the detector
and H.F. valves.

A spring clip should be made to hold the grid bias
battery ; and the transformers, condensers, and grid leaks
should be fixed in their most convenient positions for
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Fig. 4—Dimensions of the switch and condenser panel. The holes should be drilied to the following sizes: A, in. dia., countersunk

for No. 4 wood screws; B, {&in. dia., countersunk for No. 4 B.A

F, &in. dia.

3 O
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.3 G, }in. dia. clearance; D,

&in, dia.; E, %in. dia. clearance;
clearance.
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Fig. 5.—Dimensions of the valve panel.

The drilling sizes are as follows:

A, lin. dia., countersunk for No. 4 wood screws;

B, Fin, dia.

wiring. The wiring should be carried out with No. 16
square or round tinned copper wire, and, although from
the diagram, Fig 7, it appears rather complicated, when
the work is started it will become quite straightforward,

In this set the valves used are four A.R.D.E. and
one D.E.6, the latter being used in the second stage
of low frequency, but there is no reason why any other
make should not be used. For good loud-speaker results
a power valve is necessary in the second I.F. position.

A brief description of the transformers may be of in-

«—2 % '*J*I I

first, and is separated from the primary as before.

“ing of the usual soft iron core wires,

In this case, the secondary is wound on
The
bobbins of both transformers consist of ebonite ends on
ebonite tubes, bored to take $in. diameter cores, consist-
which are bent
round the outside of the coil to form a closed magnetic
circuit and held in position with tape.

Although the ratios of these transformers may appear
low, even that of 1.5 to 1 gives more amplification than
many of 5 to 1, and it is quite distortionless.

thousand turns.
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Fig. 6. —Dimensions of the terminal strip.

terest, as they are the result of a considerable amount of
experimental work, and from the local broadeasting station
they give rich-toned, distortionless, loud-speaker results
with ample volume for the garden. The first transformer
has a ratio of 3 to 1, the primary being wound with 47,000
turns, and the secondary with 21,000 turns of No. 42
enamelled wire, every thousand turns being separated with
a piece of tissue paper.
and is separated from the secondary by several layers of
tissue paper and one layer of Empire cloth. The second
transformer has.a ratio of only 1.5 to 1, the primary

having 10,000 tUIIIS, and the secondary rg,0o00 turns of.

No. 42 enamelled wire, separated by tissue paper at every

The primary is wound on first, -

When complete, the set may be fitted into a cabinet
which can have accommodation for H.T. and L.T. bat-
teries, but could be of any design to suit the taste of the
maker.

Operation.

In testmo‘ the complete instrument it is advisable- to
commence w 1th the detector valve alone, with telephones
connected - to the output terminals. The four valve
switches should be in the lower position, when it will be
seenn that the grid condenser and leak of the detector
valve will be connected through to one of the centre
contacts of the switch. The grid
wire, in passing through the H.F. switches, acquires a

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

THE FOLLOWING IS A LIST OF THE COMPONENTS USED IN THE SET.

Top ebonite panel, 24in. X 7in. X Fin.

Front ebonife panel, 24in. X 13in. X Lin.

Ebonite terminal strip, 24in. X 14in. X }in,

6 Flanged valve holders.

§ Filament resistances (King).

2 Three-way coil holder sefs (Igmmc)

7 Two-pole swiiches (Utility).

1 Five-pole switch (Utility).

1 Two-way push-pull swifch (Lissen). -
-1 0°001 mfd. Sterling square law vernier condenser.

1 00005 mfd. Sterling square law vernier condenser.

2 000025 mfd. Sterling square law vernier condensers.
1 Potentiometer (Sterling).
13 Terminals.
2 00003 mfd. fixed condensers (Dubilier).
2 2 megohm grid leaks (Dubilier).
2 0001 mfd. fixed condensers (Edison Belly,
1 0:006 mfd. fixed condenser (Edison Bell).
2 1 mfd. condensers.
I 9-volt grid battery.
2 L.F. iransformers. ‘ -
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capac ity to earth, comparable with the zero capdc1ty of a
tuning condenser ; ; but this will not seriously affect the
operati‘on of the set, as it is in parallel with the capacity
across the tuner. The same capacity, if associated with
an H.F. valve, however, woutd considerably reduce the
voltage amplification obtainable, and the switches have
been so arranged that the first H.F. valve to be switched
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removed from the holder, otherwise undesirable reson-

.ance and absorption effects may occur.

With regard to the operation of the low- frequency

" amplifying valves, the ear must be relied upon in effect-

ing a compromise between quality and signal strength.
The maximum volume that can be obtained- without dis-
tortion is predetermined by the characteristics of the
amplifying valves, but it will be found that the theo-
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Fig. 7:—Wiring diagram of the complete set.

into circuit is V,. Thus most of the grid wire capacity
is kept assocmted with the tuner. The remaining H.F.
stage, V,, should be switched into circuit only for very
~ weak signals. If both H.F. valves are used to amplify
strong signals, the amphtude impressed on the detector
alve may cause distortion in view of the fact that grid
condenser rectification is employed.

Tuning should be carried out first with the receiver
coupled directly to the aerial circuit. If greater selec-
tivity is required, the secondary circuit may be brought
into operation by putting the switch into- the ‘‘ Tune ”’
position. On short wavelengths the aerial tuning con-
denser may be connected with advantage in series with
the A.T.I. When working in the ‘‘ Stand-by’’ posi-
tion, the secondary coil must be detuned, or, better still,
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retical limit may be exceeded before distortion becomes
objectionable.- It is worth while remembering that there
are two ways of amplifying moderately strong signals
up to loud-speaker strength. Either the amplification
may be done at high frequency before rectification, or
at low frequency; and there is a certain relation which
gives best results for any given signal strength. Thus
the quality obtained with the detector valve and reaction
followed by two low-frequency- amplifiers might be com-
pared with that given without reaction by one H.F.,:
detector and two L.F.; or two H.F., detector and one
L.F. Systems of modulation vary with different stations,
and it may be found that whereas reaction is favourable
to the reception of one station, another is received better
with H.F. amplification unaided by reaction of any kind.
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- The Editor does not hold himself responsible for the opinions of his correspondents.
Correspendence should be addressed to the Editor, © The Wireless World,” 138-120, Fleet Street, E.C.4, and must be accompanied by the writer’s name and address.

SHORT WAVE RECEPTION.

Sir,—Mr. W, James's article entitled “ A Short Wave Re-
ceiver,”” on page 23 of your issue of TWebruary 1lth, prompts
me to make a few observations concerning short wave receivers
in general.

Mr. James very rightly emphasises the importance of critical
reaction control, and I should like to describe what I believe
to be the best method of securiug {his.

All who have experience of working with waves below 100
metres will know that a moving reaction coil causes consider-
able alteration to funing, and will recognise that if critical
reaction control can be obtained without moving this coil,
tuning would be nmch simplified.

The ** Reinartz *’ tuning arrangement was designed to meet
this difficulty, and is, of course, effective, but many who are
used to the standard Armstrong vegenerative circuit arrange
ment prefer its simplicity, and I think that most people came
back to this well-tried circuit after experimenting with greater
or less success with other devices,

The beautifully smooth reaction control characteristic of
Reinartz circuits may be applied to the standard regenerative
arrangement in the manner shown in the diagram.

LN
iy

[ Sy 1)

Showing how smooth reaction control can be applied to the
standard regenerative arrangement when tuning to short
wavelengths.

Between the reaction coil and the telephones insert a coil L5
(for waves from 50 m. to 120 m. I use 75-turn multilayer plug”
in type). The value of this is not critical. This is then
shunted by a .0006mfd. variable condenser. That is all.

To operate, one sets the reaction condenser full in and couples
the rveaction coil to the closed cireuit inductance until oscillation
is obtained over the whole range of the closed circuit tuning con-
denser—that is to say, when coupling is only just tight enough
to ensure oscillation with the tuning condenser at maximum.
By now reducing the capacity of the °throttling céndenser ”’
regeneration will be found to be perfectly smooth, -and the
circuit will go in and out of oscillation or ‘‘hang on’ the edge
of oscillation *” without movement of the reaction coil. Tuning
is thus largely independent of reaction control, and a C.W.
signal on 80 metres will be readable over quite a wide angle
of rotation of the ‘‘ throttling *’ or reaction condenser.

]

As a wmatter of fact, I use my veaction condenser as a

" vernier adjustment, which, I think, speaks volmmes.

I should like to call attention to the potentiometer, which
I find & great advantage. The fixed grid leak is connected

.between the moving arm of this and the grid. By judicious

use of this, ““overlap ’’ troubles can be entirely eliminated. -
T use a .0001 mfd. grid condenser and 2 megohms leak for the
short wave band.

The Reinartz method of aerial loading in order to shift the
wavelength of the aerial is worthy of mention, and is a great
feature towards ease of manipulation. Coil T., consists of
50 turns on a 24in. tube fapped every 10 turns; C, is 2ft. of
flex with free ends “open > ; L, is 4 turns on a 3fin. tube: L,
is 23 turns of No, 12 bare copper wire formed on a 34in. glass
jar and then string spaced by *‘ lacing ” waxed twine of same
diameter as wire between turns at four places (equidistant,
of course); L, is 20 turns on 3iin. tube tapped every 5 turns
(10 turns is generally sufficient for 50-120 m.); C, is .00015
mifds. L,, L, L, are all mounted on two parallel glass rods
spaced about 1fin. The coils are thus free to slide, and coup-
ling can thus be adjusted.

All condensers are mounted 6in. behind the panel and con-
nected to dials by ebonite tubes. This obviates hand capacity
effects, which are apt to be most annoying on these ultra-short
waves. Using a D.E.V. valve, the Z stations have been heard
on this receiver without a note magnifier, while U.8, *“ hams®
are profuse after 11 p.m. KDKA, on 68 metres, comes in well
on an indoor aerial and can be put on the loud-speaker with the
addition of a 2-valve amplifier.

By mounting a pick-up coil from a local oscillator upon the
same glass tubes and coupling to the reaction coil, and by
replacing the telephones with a pair of connections to an inter-
mediate frequency amplifier, the arrangement becomes the Rolls-
Royce of receivers—the superheterodyne.

Norwich. HUGH J. B. HAMPSON.

(G6JV.)

RECEPTION OF AMERICAN AMATEURS.

Sir,—In your issue of March 4th Mr. Butement claims a
record for the number of American stations logged at one
sitting. On December 16th last I logged 187 different Ameri-
can amateurs between the hours of 0300 and 0810, These
included three 7th district, several 5th and 6th, and calls from
every other district. .

‘With reference to your note in the same issue 7e broad-
casting in Brazil, T had the fortune to be in the Special
Service Squadron last year, and we visited several of the
South American capitals. At that time there were two broad-
casting stations in Santiago, Chile, at least four in Buenos
Aires, two in Montevideo, and two in Rio de Janeiro. All
these stations had a power of half to one kilowatt, and
operated on a wavelength of 300 to 450 metres. Omne of the
Brazilian stations was broadeasting remarkably good opera
when we were there on a wavelength of about 360 metres, I
often listened for this station from Jerszey when I was on leave
last, hut never heard it, D. GROVE-WHITE.

H.M.S. Royal Oak (G2AWO.)

At Gibraltar,
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A.C. VALVE SOCKETS.

These valve sockets. are designed to
screw directly into the receiver panel. A
metal drilling jig is sold with the socket
and also a special size of twist drill. If
this drill is used, tapping is unnecessary,
though the lioles may be drilled and
tapped for No. 2BA if desired. The con-
nections are screwed to the base of the

Valve sockets for panel mounting.

sockets, and softening of the ebonite
. panel through heat during soldering is
avoided. The sockets and accessories
are obtainable from Messrs. Sparks Radio
Supplies, 43, Great Portland Street,
London, W.1.

[sleRoNe]

A VALVE HOLDER FOR PANEL
MOUNTING.

When the main components of a
receiver are mounted on a vertical panel
it is customary to mount the valves on a
narrow platform secured at right angles
to the back of the panel. The valves

will occupy the same position when the
“Decko " valveé holder is employed, but
more space will be left between the
valves for the mounting of components
such as intervalve - transformers, The

A valve holder for mounting valves bhe-
hind the panel,” -
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A Review of the Latest Products of the

valve sockets are fixed in a pure ebonite

block which is secured to the main panel

by a single screw. The sockets are sunk

below the surface of the ebonite, and the -

valve cannot be forced on to the sockets
until the pins are inserted correctly.
Double terminals are provided for the
grid and plate connections, but if- only

one .connection is to be made the con-’

necting link between the two screws may
be removed to reduce capacity effects,
As one side of the link is slotted it could
be used as an improvised switch in ex-
perimental work.

The manufacturers are Messrs.” A, F.
Bulgin and Co., 9-11, Cursitor Street,
Chancery Lane, London, E.C.4, -

0000 -

THE GECOPHONE TUBULAR EARTH,

A very satisfactory earth commection
can be obtained by driving into the
ground a metal rod or tube, to which the
earth lead from the receiver is soldered
at the top. An earth connection of this
kind is particularly useful when the re-
ceiver. is situated near a window over-
looking the garden, and may be even more
efficient than a connection made to the
water system.

The Gecophone (Killingworth Hedge’s
Patent) Tubular Earth, manufactured by

The Gecophone tubular earth connection.

the General Electric Co., Ltd., Magnet
House, Kingsway, London, W.C.2., con-
sists of a pointed tube fitted with a special
cap soldered to the top. A length of 7/22
bare copper wire is fitted into this cap,

and, to prevent damage when the tube is

being driven into the ground, a groove
is provided into which the wire may be
bent, - The tube is filled with carbon to

ensure intimate contact with the earth -
. in the event of corrosion of the tube.

The
tube is thick walled, and it is unlikely
that the carbon will be called into use
until several years have elapsed.

coooQ

THE WOODHALL LOW FREQUENCY .
TRANSFORMER. »

“We have recently had an opportunity
of examining the Woodhall No. 1 inter-

transformer is 1 : 2.8, and may be used to

-Chemical Ebonite- Co., 180, Southampton

APRIL 22ud, 1925.
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Manufacturers.

valve transformer supplied by Messrs,
Pressland Electric Supplies, Ltd., Hamp-
ton, Middlesex.

The transformer is provided with a

The Woodhall intervalve transformer.

laminated core of a large size, and great
cara is taken in the insulation of the
windings, which consist of silk-covered
enamelled wire. The ratio of the No. 1

couple valves of both high and low im-
pedance. The construction is sound and
the finish good.

Qo000

EBONITE.
We have received two specimens of
ebonite produced by The Electrical and

Row, London, W.C.1, which are of excep-
tionally good quality. The quality No.
104 sells at 3s. per lb., and the No. 1056
at 2s. 2d. per 1b.

The samples were tested for insulation
and machining properties, and our opinion
is that both qualities can be used with
confidence for wireless apparatus. Sheets,

. tubes, rods, efc., are obtainable in both

grades.
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Elecirolytic. Rectifying Cells.

CORRESPONDENT seeks informa-
tion concerning the size of elec-

trodes, etc., necessary for con-
structing electrolytic rectifiers. In calcu-
lating dimensions for the construction of
these’ instruments, a current density not
exceeding 0.1 amp. per square inch of elec-
trode should be allowed, and an allowance
of “three quarts of electrolyte per ampere
should he made. The difference of poten-
tial across each cell should not be allowed
to exceed 70 volts, and it is better to
restrict the voltage to 50 volts per cell.
Thus it will be necessary to connect cells
in series according to the voltage of the
current which they are to be called npon
to rectify. Tor dealing with heavy currents
it may be more convenient to construct
several small cells, and use them in paral-
le] rather than to construct one large cell.
The electrolyte may consist of an almost
saturated - ‘solution of ammonium phos-
phate, the electrodes being lead and
aluminium respectively. It is advisable
to powr a thin layer of paraffin on the
surface of . the electrolyte to prevent
creeping -of the solution and evaporation,

ocooo

Production of an Electric Curtent by
Thermo-Electric Means.

READER wishes to know the

principles  underlying the produc-

tion of electric currents by thermo-
electric’ means, which method of pro-
ducing a D.C. current was embodied
in an instrument recently described in
this journal. The instrument was de-
signed to enable H.T. and L.T. supply
for a valve receiver to be obtained from
either D.C. or A.C. electric lighting mains
with the utmost simplicity without the
usual annoying hum, and without any risk
of damaging the valves.

The production of an electric current
by this method is by no means a new dis-
covery, as many readers are inclined to
think. Actually thermo-electric batteries
were extensively used on the Freuch rail-
way telegraph system over a quarter of a
cenfury ago. If a piece of antimony and
a piece of hismuth be joined at one end
and heat applied at this junction, it will
be found that an electric current will flow
if an external circuit embodying a measur-
ing instrument is comnected across the
two far ends of the bismuth and anti-
mony rods. Several pairs may be con-
nected in chain formation, and every alter-
nate junction heated, care being taken
that the intermediate junctions are kept

at a lower temperature. In this manmer,
by employing very many thermo-electric
“pairs,” a considerable difference of
potential will appear at either end of the
chain. The greater the difference of
temperature that can be maintained be-
tween alternate junctions, the greater is
the potential difference produced by the
whole battery. I every junction is
heated, no potential difference will appear
between the two terminals of the battery,
since the potential differences set up at
each junction balance each other, There
are many other combinations which may
be used besides bismuth and antimony.
If a length of copper wire is connected
across the terminals of a very delicate
electrical measuring instrument, and heat
iy applied at one point of the wire by
means of a Bunsen burner, a very feeble
electrical current will be indicated by the
L easuring instrument,

In the “Thermoformer ” previously re-
ferred to in the issue of this journal for
Nov. 26th, 1924, no actual electrical con-
nection exists between the lighting mains
and the circuit supplying the receiving
set with H.T. and L.T. current. -The
electric current from the mains is used
solely for the purpose of heating up the
junctions of various elements, the heating
process generating the currents necessary
for the receiver in the mammer described.
Thus, not only is there no risk of the
lighting mains coming into direct contact
with any part of the receiver, but at the
same time the annoying hum usually
inseparable with electric lighting mains
is entirely eliminated, since, of course, the
necessary heating effect is produced en-
tirely independently of whether the cur-
rent is D.C. or A.C. Such an instrument
is equally suitable for any type of electric
lighting mains. :

[eNeRele]

Obtaining H.T. Supply from A.C, Mains,

S a 1esult of an article which
recently appeared in this journal

giving particulars for the utilisation

of D.C. mains for supplying H.T. to:

valve receivers, many readers have written
to us asking if it is possible to make use
of their A.C. mains for this purpose.
This is, of course, quite feasible. It
will be necessary first of all to reduce the
A.C. by wmeans of a suitably designed
transformer to a voltage decided by the
maxinwum voltage required by the receiver
plus that lost in the rectifier, and then
to rectify .it by some device such as a
two-electrode valve or an electrolytic
rectifier. The output of the rectifier will

then have to be passed through a suitable
filter circuit before finally reaching the
receiver. In the diagram below we give
an outline of a suitable apparatus for this
purpose. It will be noticed that the
secondary winding of the transformer ig
tapped at the midway point in order to
provide full wave rectification. No
details of the actual transformer windings
are given, since these are determined by
the voltage and periodicity of the supply

mains on which the instrument is to be -
used, which, of course, vary in different
districts. In order to provide full wave
rectification 4t will be necessary that
the total number of secondary turns
be double the number that would
be required for half-wave rectification.

I

Arrangement for obtaining direct current
for anode circuits from A.G. mains. °

mi‘ds
Smfds, %
TRUT O+

E

When - designing a small power trans-
former from theoretical calculations,
ample allowance must be made for lack
of skill in constructing, points to be care-
fully attended to being ample cross sec-
tional area of -iron core in order to safely
carry the calculated flux density, ample
insulation, care being taken that no two
turns of greatly differing potential- are
adjacent, and ample space being allowed
for insulation and winding. In the case
of anyone with absolutely no previous
experience in transformer construction it
would probably be better to purchase this
component. The rectifier used is of the
electrolytic type. This - type will not
rectify efficiently if too large a voltage
is applied to it. The voltage per-cell
should never exceed fifty, consequently
it will be necessary to connect several
cells in series, according to the voltage
to be applied to them: The smoothing
circuit is of the usual type, employing
condensers of large capacity’ shunted
across each supply lead ~and with high
impedance chokes in seriés. with each
lead.
. o] coo -
Reception on Short Wavelengths.

L receive a number of requests

From readers for a receiver suit-

able for receiving KDKA, and the
American amateurs operating on a band
of wavelengths between 40 and 100
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metres.  Many readers appear to think
that five or more valves are necessary to
accomplish this end, and there are still
a great many who hope to cover efficiently
a band of wavelength from 40 to 20,000
metres, using a standard four or five
valve set with plug-in coils or plug-in
H.F. transformers.

It may be said at the outset that sets
which may be highly efficient on 300
metres are usually practically useless on
a wavelength eof 40 metres, since appar-
ently trivial details, such as the capacity
existing in the plug-end of a conventional
duolateral coil,” which are negligible on
higher wavelengths, are absolutely fatal
to good results below 100 metres. It be-
comes necessary then to use a suitable
type of low loss coil, the turns of which
are air-spaced. It is essential also for
good results that we make use of a closed
circuit employing an aerial coil of from
three to five turns, aperiodically coupled
to it, the degree of coupling being, of
course, variable, The aerial coil can con-
tain ten turns of bare wire wound in the
form of a solenoid, each turn being

- lator for
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" and leak may be short-circuited for experi-
mental purposes, and in the circuit which-

we give, provision is made for this. The
second valve is quite conventional, but

it is preferable to use a high ratio trans- .

former and a valve having a high ampli-
fication factor when receiving American
amateurs’ Morse transmissions, rather
than to use two stages of low frequency.
In this manner a more advantageous ratio
of signal strength to extraneous noises
will -be obtained. The low
valve, of course, does not require to be
of the low capacity type. .

R [l ool o]
Accumulators Damaged whilst Charging.
E receive many enquiries from
YV Y readers concerning the liability for
damages incurred by a shopkeeper
in a case where he accepts an accumu-
charging, and it becomes
damaged or destroyed whilst in his pos-
session, either through culpable neglect or

through causes beyond his control.
We would like to take this opportunity
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Connections of a receiver for short wave reception.

spaced &% inch, the aperiodic aerial coil
. containing four turns similarly spaced-
A suitable diameter is 34 inches.

The reaction coil can consist of fifteen
turns of No. 20 D.C.C. wire wound in
the basket weave form, the mean dia-
meter being, of course, the same as that
of the secondary coil. The aerial and
reaction coils are mounted on ‘either side
of the.secondary coil. ’

‘When receiving on low wavelengths, it
is highly desirable to make use of a valve

of the tubular type having a low capacity ‘

mounting. A valve of the D.E.Q. type is
recommended, having its grid return lead
¢onnected to the slider of a potentiometer.
A grid condenser and leak of the ordinary
pattern are used, but it is desirable that
the leak be of a higher value than the
customary one of 2 megohms, a value of
three or four megohms being correct. If a
reliable grid leak of the variable type can
be obtained this will be found very useful.
Many experimenters prefer also to use a
grid condenser having a lower capacity
than is customary, such as a 0.00015 or
0.0002 mfds. It is useful also when
using a valve of the type suggested to
have a switch by which the grid condenser.
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of pointing out to readers that such
queries are entirely outside the scope of
this department.

such as the vexed question of the erection
of aerials exterior to flats and other
buildings.

0000
Connections of the H.T. and L.T.
Batteries.

E are constantly being asked by
readers to compare the respec-

tive merits of connecting H.T. —

to L.T.— or to L.T.+.

This question was dealt with very fully
in this section of the journal a few
months back, but in view of the fact that
many queries continue to be received on
this matter, and that these readers may
not have had the opportunity of consult-
ing this particular issne, we again take
the opportunity of referring to this
matter. -

When the H.T. negative terminal is
connected to the L.T. positive terminal,
the voltage of the L.T. battery is added
to that of the H.T. battery, and we thus

frequency -

Similar remarks apply
- to other queries having a legal aspect,
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have four or six extra volts, according to
the voltage of the L.T. battery we use,
available for applying to the anodes of
our valves without actually increasing the
number of cells' in the H.T. battery.

. 'With this method of connection, however,

the anode current, most of which returns
to the valve through the negative side of
the filament, is made lto traverse the
L.T. battery, and it will be found in the
majority of cases thai better results will
be obtained, especially on short waves,
when the anode current retwrns directly
to the negative lead. For this reason
readers will notice that in the pages of
this journal the H.T.— terminal is

_always shown connected to the L.T.—
_terminal.

In this manner, of course, the
few extra H.T. volts are sacrificed, but
this is a small matter, especially in view
of the fact that the tendency nowadays

“is to use dull-emitter valves having only

‘a two- or three-volt L.T. hattery.

cCo000

Supply of Filament Current to * One-
volt »* Valves.

READER desiring to make use of

a valve requiring a filament voltage

of 0.8 to 1.1 volts in his single-
valve receiver wishes to know if it is
possible to use a primary cell giving this
voltage exactly, since he does mnot wish
to make use of a li-volt dry cell, or a
2-volt accumulator in conjunction with a
variable resistance.

It is quite possible to construct a wet

primary cell whose voltage is constant
between the limits of 1.07 and 1.17 volts,
and which is capable of giving out a
steady current to a valve of this type
over a prolonged period. The cell 1s,
however, rather expensive and trouble-
some to set up in the first place, but at
the same time it must be admitted that
it is very reliable and extremely constant
in its action. Tt will be mecessary to
obtain an outer receptacle of copper into
which is placed an inner receptacle of
some porous material. The inner recep-
tacle should be filled either with sul-
phuric acid diluted with twelve parts of
water or with dilute sulphate of zinc,
an amalgamated zinc rod being placed in
this electrolyte. - The outer receptacle is
filled with a saturated solution of sul-
phate of copper. If the inner electrolyte
is of sulphuric acid, the E.M.F. will be
approximately 1.7 volts, but if it is of
zinc sulphate, the voltage will not rise
above 1.1 volts. In either case, the volt-
age is extremely constant. It will be
necessary to add more copper sulphate
from time to time in order to replace that
which is used when the battery is in
operation. Tt is customary to effect this
automatically by placing some spare cop-
per sulphate crystals in a perforated
container at the top of the outer recep-
tacle, in order that they may dissolve
and so replace the copper sulphate as it
is used up in the normal course of work-
ing. -
This type of cell is- extensively used in
electrical laboratories where a reliable
article is required, and is usually known
under the name of the Daniell’s cell.
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THE PARIS CONFERENCE.

~ JFHL International Conference of Amateurs which

met in Paris during the week following Easter to
discuss various matters affecting the welfare of the
amateur has reached conclusion. A number of subjects
have been discussed at some
length, and certain important reso-
lutions have been carried by the
Conference.

l-'lll-llllln-n-l--ll-ﬂlna:lllniuliol!llllln!!lnuul!

The decision was made that membership of the Union
would be open fo any person seriously interested in
amateur experimental wireless work. National sections
will be formed in those couniries where there are not
less than twenty-five members, and each such section will
have a national president. "The Union will be headed by
a President and Vice-President,
with an Fxecutive ~Committee

Y

The five principal matters put
before: the Conference for dis-
cussion were :—

(1) The proposal for the estab--

lishment of an International
Amateur Radio Union.

" (2) Arrangements  for inter-

national amateur tests.

(3) The allocation of definite
wave-bands for inter-

: national amateur work.

(4). The advisability of adopt-

' ing an - international auxi-
liary language for the use
of amateurs.

(5) The wuse of  intermediate
letters in amateur call-signs
to indicate the country of
origin. ’

Fach of these questions was

considered by a -separate sub-
committee, compowed of delegates
from the country’s representatives

at the Conference, with the exception of the mat. W lnch
was placed before the Conference as a whole, The
resolutions of each sub-committee were reported to and
debated by the Conference.

1. A connlete draft organisation for
Intelnatlonal Amateur Radio Union was submitted by
the Ameriean R’trho Relay Ieague, and with various
maodifications, a large p'ut ‘of the dlaft was adopted.

7

H CONTENTS. : and a Secretary-Treasurer.
B I PAGE § _The names of those elected are
f Eoromur Views 7 85 2 given'in a report of the Confer-
i ProeRess 1N Recriver Destex 367 & ence elsewhere in this issue. -
: By F. H. Haynes. §° 2 The sub-committee dealing
i Trr INTERNATIONAL BROADCASTING [ o S Do
: Brreay ... ... 372 .% with international tests made only
H By G. Rolland Willans. : general recomnlendatlons, adopt-
! ComnEreran, Wirkrkss Trrecrapmy, 373. & . ing the view that the mattér would
: By William Reece. ) & require more detailed investiga-
§ ComrrEnT Torres 377 & tions than the time available per-
¢ THE Fst IMER\ATIO\"L Asusrron i mitted. Recommendanons made
; New fﬁ:;ﬁi;i oo gg? § included " the’ plOpO“S[] that “each
! News rroa taE CLUBS . g3 & country should prepare a report
i Toe Lare Mn. Gopreey C. Isaacs ... 384 H to-be submitted to headquarters
! Noverms rRoy Our READERS 3g5 & that definite times should be ar-
! WaverexetE USNITS 3g7 & . ranged for tests and that someé <le-
: By F. H. Haynes. . i finite scheme should be prepared
3 Broapcasr BREVITIES 380 & fo1 rating signal strength.
i IvmErrERENCE—ParT IIT. .. 1 & The cub committee on wave-
i . By N. W. McLachlan. H hands prepared a schedule of
¢ Coxsmuerrse Sers rrow Uxrrs ... 395§ yavelengths suitable ~ for inter-
§ I:F{TTE_RS,T,O) THE EDITOR 397 % national work conforming to the
i TEADERS™ PRORLEAL 8 ¢ cxisting licence bands authorised .
:uu:ua::-e:uu-nnun"uu-u-u em@snsnsusanansh in the various COlllltl'iGS as
follow :—
Normal Extra short
waveband. waveband.
Canada and New foundland -120-116 43-41.5
Burope s - 115-95 and 75-70 47-45
U.5.A e - 85-75 41.5-37.3
the proposed  (¢her “conntiies 95-85 31.3-35

- ® -
Tt was recommended that amiateurs should use other

" wavelengths than'these for short-distance communication,
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provided that such wavelengths came within the licence
bands, in order that certain wavebands rmght be expressly
reserved for international work,

4. Esperanto was recommended by the sub-committee
-on international language as a standard auxiliary for
telephony, abstracts and translations from periodicals,
and for use at congresses. It was also suggested that
Esperanto should be used between two international
correspondents having no national language in common.

5. In considering the adoption of distinguishing letters

for use with amateur call signs for international working, -
the sub-committee compiled a series of letters to replace -

APRIL 29th, 1925.

that they will be found acceptable and duly approved
by all Governments which permit amateur work. Un-
fortunately many Governments have not yet conceded
to the principle of allowing international amateur com-
munications to be carried out, and certain European
Governments still entirely proh1b1t the employment of
wireless by amateurs.

The calling of this conference in Paris, indicating as
it does the great enthusiasm and interest which the amateur
displays in ‘his work, must go far towards persuading
Governments that -the cause of the amateur is one which
is worthy of sympathetic consideration, and we feel sure

The International Radio Conference in Paris, presided over by M. E. Belin seated in the centre.

the official ‘¢ de,”
countries calling and called. It was also recommended
that initial figures to all amateur call-signs in Europe
should be allotted, and the International Amateur Radio
Union was asked to take such steps as were possible to
induce the Governments concerned to consent to the allo-
cation of these figures. The initial figures for the various
European countries were as follows :— ' ~

1, Ttaly; 2, 5, 6, Great Britain; 3, Finland; 4, Germany;
7, Denmark; 8, France; 9, Switzerland; 0, Luxemburg.

The conference is, in our opinion, to be congratulated
on the work accomplished, particularly in view of the
fact that this was the first conference of its kind to be
held, and:there was necessarily a great deal of spade
work to be done before the actual business of the con-
ference could be dealt with. It will be- realised, of
course, that the majority of the decisions arrived at by
the conference can only be regarded in the light of
recommendations until ratification by the respective
Governments concerned is obtained, but the recommenda-
tions made are so reasonable that there seems little doubt

A IO

indicating the nationality of the -

that the formation of an International Radio Amateur
Union will go a long way towards achieving this desir-
able object.

[ e R0

ANOTHER AMATEUR RECORD.

REAT achievements in long-distance amateur work-

ing are not looked for here as the English summer
-approaches.. It is therefore all the more interesting to
note the further record in amateur achievement which
has been made within the last few days. We refer to
the reception of the Australian station, A2CM, operated
by Mr. C. D. Maclurcan, which, working on a wave-
length of approximately 2o metres, has been received in
England by Mr. J. A. Partridge, 2KF, and Mr. G. L.
Morrow, 6UV. When we consider that this reception,
reported in our issue of April zz2nd, was carried out in
broad daylight between 6.20 and 4%.25 a.m., and that
the reception has been repeated since, the achievement
affords further striking proof of the p0531b111t1es of short
wavelengths.

23
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The
Construction
of a
Receiver Fitted
with Tone Controls.

HERE is a universal need for a

speaker strength with reasonable
purity. This being the aim, a circuit
for a tuning range of approximately
200 to 3,000 metres was developed
and.its merits discussed 'in a recent
article.?

The general layout of the receiver
comprises three sections, the high-

" frequency and detector valve with its associated apparatus, |
the tuning equipment, and the low-frequency amplifier.

000025 mfd
7

°

receiving set which-

is capable of operating a loud-speaker with the

signals from the local station
and maintaining a high standard of
speech and music reproduction, and
‘which is capable of bringing in dis-
-tant broadcasting stations at loud-’

Embodying the theoretical considerations
outlined in a recent article,* we come fo
the practical inferprefation, into instru-
ment form, of the circuit arrangement
discussed. It is with the object of pro-
ducing a design “involving well lried
pracice and applying it with effect-
i iveness that this somewhal elaborate
i instrument has been buill by the author.
i The article does not give the actual
processes of eonstruction, but brings for-
ward practical points in design.

tmfd Tmfd
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0'00025lmfd
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convenient operation.
always carried out on condenser dials, and these should

By
F. H, HAYNES.

By building in three units in this manner compactness is
obtained and the wiring is kept short and efficient.

Symmetry is often a feature of panel
layout, sometimes at the expense of
-efficiency, though rarely do the com-
ponents, owing to their positions in
the circuit, lend themselves to a
balanced and uniform distribution on
the face of the instrument. Where
the circuit is a complicated one it is
advisable to assemble the apparatus
in a sequence more or less correspond-
ing to the positions taken in the dia-
gramn, though it is possible 1o make
slight adaptations that will provide
For instance, final tuning is

therefore he arranged near
the lower edge of the panel
so as to permit of critical
adjustment with the wrists
resting on the table, and
avoiding the hand capa-
city effects which result
when reaching over other
apparatus. Filament resist-
ances which require no ad-
justment in the process of
tuning may be in less acces-

mfd

The circuit makes provision for alfering the value of the tuning capacities as required when tuning
Tone-raising apparatus included in the plate circuit of the
detector valve consists of a comparatively low impedance iron core choke brought into action to
The higher note frequencies develop greater potentials
across the ends of the small coil than those frequencies representing the bass notes.
impedance choke coil giving comparatively even amplification can be switched into operation.

over a wide band of wavelengths,

a varying degree by a tapped resistance.

e sible positions; and it is goad
vawe.  practice to accommodate each
o immediat.ely .in front of the

;ga’ valve which it controls, and

T° with the valve window

Cr. exactly centred on the fila-

¢ ment. The tuning induct-

ances must necessarily be of
the plug-in type for tuning
over a wide wavelength range

A high T
or and for durability and to

Condensers of various capacities are arranged in shunt with the input to the second low-frequency

amplifier, and these have the effect of reducing the intensity of the higher pitched notes, causing
Resistance coupling is employed whilst switches provide
for removing one of the low=frequency amplifiers from the circuit and in the actual set for reversing

the lower frequencies to predominate.

the connections to the reaction coil.

6

! Wireless World and Radio
Review, December 24th, 1924,
page 405.
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Progress in-Receiver Design.—
eliminate the effects of stray capacities, are best accom-
modated behind the -panel. The coil-holder must, of
course, be geared to provide critical adjustment, and the
Sterling holder to be seen in the illustrations has been
mounted with its rods reversed. The tilt given to the coils
by this coil-holder is a useful feature, for the inductances
will not only have clearance, but can be easily plugged
in when the cabinet work is only provided with a lid.
The high-frequency and detector valve unit is built
into a wooden framework, and as this may be subjected
to some strain it is strengthened at all corners with brass
L brackets. Its circuit includes the tuned plate of the
high-frequency valve, the reaction circuit, and the low-
frequency coupling equipment of the detector valve.

The low-frequency amplifying apparatus is assembled as a unit
on a wooden framework in order that the wiring may be compact

and not interlaced with that of the tuned circuits. The grid

coupling condensers have mica dielectric and are constructed

from old transmitting condensers reassembled in tin containers.

To prevent self-oscillation at low frequency, the two anode re~

sistances are assembled at right angles to each other and at right
angles to the field of the output transformer.

The plate tuning condenser, the plate coil, the switch
for reversing the connections to the reaction coil, the
switch for providing alternative resistance or choke
coupling, the first tone-control switch and the potentio-
meter, appear on the face of the panel alongside this
unit. The filament resistances are bolted to the panel
with windows immediately above and valves directly
behind them. It is advisable in multivalve receivers to
render the valves non-microphonic by supporting them
on soft india-rubber. In the receiver shown tuned anode
high-frequency amplification is employed owing to the
difficulty of providing any form of tuned transformer
coupling which will operate over a wide wavelength

A I2
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The general arrangement of the switches and funing equipment.

Four-pole switches have ‘been fitted to provide for subsequent

modifications, though two and three pole switches only are needed
to bring about the necessary circuit changess

range by interchanging inductances, and which is capable
of giving variable coupling with the reaction coil. One

“successful method of employing the transformer, how-

ever, consists of arranging a fixed coil-holder to support
an inductance to be the primary, and which is coupled

600000

1w’

&.F GHOKE

The high-frequency and valve detector unit. The framework gives

support to the apparatus associated with the detector valve. Most

of the connecting leads will ‘be found to be quite short with the ex-

ception of the grid connection which connects to the L.F. amplifier,

and this can be well spaced from other leads and run directly to the

L.F. unit. A condenser is connected beiween the potentiometer
slide and negative L.T.
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Progress in Receiver Design.—

to the secondary carried in one of the mounts of the coil-
holder by means of a small spool about 14in. in diameter
and consisting of two layers each of about ten turns of
wire. The two layers must be well insulated from one
another, preferably with mica, for it will be seen that any
slight low insulation between them may render the re-
ceiver very noisy by bringing the high and low potentials
together and influencing the grid potential. The resist-
ances in the plate of the detector are mounted side by
side, and although differing in resistance are made up to
be similar in dimensions. - The iron core choke coil, if

it is to be variable, must be home constructed, though it -

is possible, of course, to substitute an intervalve trans-
former with primary and secondary in series, and to con-
nect in series with this a small home-made coil having an
inductance of between 3 to g henries. This small coil
might have a core of wires 1$in, in length and £in. in
cHameter wound with about 8oo turns of No. 42z D.S.C.
The choke coil used in this receiver is 31in. in length with

a core in. in diameter.” The wires are carried in 1o slots-

4in. wide by %in. deep, each being wound full with No.
44 S.5.C., a tapping being taken from the end of the
first section.

The equipment of the tuning circuit, which is arranged
across the centre of the panel, requires little reference.
The short and long wave switch occupies a position near
the centre, for it is linked intc both tuned circuits. In
the input circuit of the fourth valve is connected the banlk
of condensers to provide tone lowering control. These

_are not carried by the framework of the amplifier, but

are held by means of 6B.A. screws to the main panel and

The receiver will be seen to be compact and apparatus almest

uniformly distributed over the entire space behind the panel, The

condenser shunt circuit for tone control can be seen adjoining the
tuning condenser, - :

G
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The high-frequency and valve detector umit. By using the V24
valve special methods need not be adopted when receiving on
broadcasting wavelengths to control self-oscillation. Clearance

- must be provided for the coils which swing round to positions

parallel with the face of the panel.

fitted up when assembling the tuning equipment. The
lower values are obtained by connecting in parallel
Dubilier condensers, type 620, of o.or mfd. capacity,
while the two large capacity condensers are of the Mans-
bridge type.

The low-frequency amplifier is straightforward in its
construction, and the three valves carry in their plate
circuits the anode resistances and the output transformer.
The latter has a 1 to 1 ratio, is of high inductance, and
section wound. It is screwed to the face of the panel so
that its core is at right angles to the two anode resistances
which are at right angles to each other. The grid leaks
are mounted side by side on the top of the wooden frame-
work, and short leads connect with the grid battery, which
exactly fits at the back and is held by wooden stops.

A strip of ebonite is secured across the frames of the

‘high and low-frequency units, bracketing them together

to give rigidity to the woodwork. This ebonite piece
carries the terminals, which are distributed in the most
convenient positions for wiring. ’
A wooden bar is also screwed in position behind the
terminal strip, and gives support to the fixed condensers
which are connected to the H.'T. battery. .
With so much heavy apparatus all taking its support
from the front panel, some form of strengthening is
necessary. ‘Three angle brass strips, %in. in thick-
ness and with #in. faces, run across tbe panel and are
attached with 4B.A. screws at intervals. Except for small
work ebonite panels must Le {in: in thickness to make-
the instrument reasonably robust, yet this dimension
must be regarded as a maximum even for lazge panels
A X3
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circuit,

In the complete instrument the brass angle strips’ used to strengthen the panel serve also as bus bars for the leads to the low~tension
The lead from the negative battery terminal to the centre strip of angle brass is broken through an * On and Off’' switch,

which appears in the centre of the panel. Ebonite strips carrying connecting tags are fitted to the inside of the valve platform to pick up

connection with the short flexible leads from the rubber-supported valve holders,

The box work must be provided with a lid so that

valves and coils can be inserted from the top, whilst the terminals are accessible through a hinged flap.

and strengthened in this manner with angle brass where
necessary to avoid the extravagance and unworkmanlike
appearance of heavy $in. ebonite. In this instrument the
two lower strips are used for attaching the wooden frame-
work, and before being fitted to the panel are tapped at
frequent intervals and fitted with 4B.A. cheese-headed

sCrews so as to -serve as bus bars for the low-tension leads.

The centre angle brass is the L.T. minus,

and saves a
large amount of wiring. )

- The completed set, which is included in a space of
1zin. X 24in. x 64in., is contained in a plain teak case, -

and is thus reasonably compact. The entire top, excepting
‘a zin. strip along the front. to give required strength, is
removable for the interchanging of coils and the inser-
tion of valves. At the back a flap is provided. for giving
access to the terminals. In this form the instrument is

suitable for stowing away, say, perhaps in the loft, and
when joined up to a loft aerial can be brought into opera-
tion by remote-control by leads connected in series with
or across the plunger switch. :
The first valve is of the tubular type, having low capa-
city between its electrodes, and the form of mounting
adopted adds relatively very little capacity compared
with that present in valves where the glass work makes

- them suitable for four pin mounting. By the use of this

“ V24 7’ valve the capacity coupling between the aerial
and plate tuned circuits is kept sufficiently low to prevent
the receiver breaking into uncontroHable oscillation on
the shorter broadcasting wavelengths. The detector

" valve may be of the ** QX ’’ type with high amplification
factor, or of the ordinary ‘“ R '’ pattern, when. using
leaky grid condenser rectification.

When the receiver is

In this view, taken from the underside of the instrument, the construction of the low-frequency choke coil can be clearly seen as well

as the arrangement of the wooden strip used for supporting the high-tensien battery condensers.

Ay
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Progress in Reeceiver Design.—
used in a non-oscillation con-
dition for local reception, a
valve of the “DEsb *’ type
may be inserted as the detec-
tor ‘and the H.F. valve
switched off, the incoming os-
cillations being by-passed by
the coupling between the tun-

ing inductances. The first
low-frequency valve is a
‘“DEgb,”  giving high

amplification, and this is fol-
lowed by a ‘“DEs,” or
equivalent type of other
manufacture, while the last
is a low impedance, low
amplification power valve
capable of operating with
‘liberal grid potential fluctua-
tion input.. For. controlling
‘the grids a g-volt battery
is-employed, and will
with moderate plate potentials.
The range of the receiver when giving satisfactory loud-
speaker leploductlon includes most of the British broad-
casting stations and those Continental stations commonly
heard in this country. For distant stations reaction is
introduced which, in stlmulatmg self oscillation, improves
the selectivity and is used in conjunction with .choke
coupling.  The potentiometer control when operating
through the grid leak resistance is not critical in its ad-
justment, but must be rotated from positive to negative
bias when smtchmg over from choke to resistance coupling.
The tone raising selector switch produces a most interest-

. the panel.

Wireless
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Front view of the finished instrument.
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Although not perfectly symmetrical in the layout the panel
possesses a workmanlike appearance. The dials requiring constant adjustment are placed near the
lower edge so that they can be operated without raising the arms from the table, whilst the lever switches
and fAlament current controls, needing only occasional re-setting, occupy -.he uppermost portion of

By housing the plug-in coils behind the panel they are-less likely to damnge.

ing effect, and with certain types of transmission’ gives a
most pleasing tonal change. It is very effective in its
operation, even on the first stud, and a considerable change
is produced in the predominance of the higher pitched
notes when first accentuated and then cut down by the
condenser shunt circuit connected to the input of the
second low-frequency valve. This condenser shunt or
tone lowering control is an almost essential part of a
receiver used for loud-speaker work. In action it assists
in giving prominence-to the bass notes, perhaps previcusly
inaudible, and creates a most pleasing ¢ roundness *’ of
tone. :

WIRELESS IN THE IRISH FREE STATE.

How Apathy may be Overcome.
By H. LYNTON FLETCHER.

.(A PECULIARLY apathetic attitude with regard to

wireless reception seems to have manifested itself
in the Irish Free State. This is undoubtedly- the out-
come of being forced to listen to the various interruptions
attendant upon the_ long-distance or ‘‘ freak *’ reception
of broadcasting stations intended primarily to cater  for
listeners w1tlnn a- radius. of fifty miles.. e in
Ireland cannot - hope to eliminate such troubles as

atmospheric dlstulbances,,\lmse 1nte11upt10ns, fadmﬁ.__:

and the distortion produced by the use of excessive

low-frequency - amphﬁcatmn, _unt11 we ha\e. a station of -

our own. - .

That radio- telephon) is fast becomm
dustrial, educational, and social impor tance ‘throughout
the civilised world is already patent, and yet in the Free
State, where our staple industry—agriculture—and our
most  urgent necessity—education—lend themselves so
readily to development through this channel, it would seem
that we have-no use for it.

Without attemptmg to discuss the great possﬂnhhes of
a broadcast service, from an mdustnal and educational

standpoint, it is worth while noting that a single high-.

I0

a factor of in-

“our great aducmtural

power station in Dublin would enable farmers in the
most remote and outlying districts to keep in touch with
the weather forecasts, market prices, and many other
matters vital to their business, whilst the dissemination
of musical programmes, etc., would go far to lighten the

* greyness of the winter country s1de——1f it did not eventuﬂ.y
~prove the solutlon of the nual p1oblem

o A Medium for Development,

"FEver were it necessary, this is not the plc\ce to sing
the praises of the Royal Dublin Society; let it suffice to
say that there could be no better medium fm the develop-
ment of broadcasting in the Free State than the Society
which has, for so many years, in the face of industrial
chaos and social upheaval, ploughed steadily and recon-
structively onwards towards national prosperity, and has
fostered and encouraged the growth and development of
activities.

One thing is quite certain, whatever scheme is finally
adopted must be a scheme in the interests primarily of
the country, and, in the wouds of Tennyson, had ‘‘ Beiter
not be at all than not be noble.”’

A I5
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THE I[NTJERNATI[@NAL BR@ADCAS’TKNG
BUREAU..

Some Comments on the Work Before the New Organisation.

By G. ROLLAND WILLANS.

international importance, alluded to by the writer
in a recent article in these columns on the subject
of British broadcasting, has recently received material
attention from the Press following on the appointment of
“ Uncle »’ Arthur Burfows to the post of manager of the

7 u YHE significance of broadcasting as a matter of

recently constituted - Inte1nat10nal Broadcastmg Bureau

in Geneva.

Nine broadcasting countries, amongst them Great "

Britain, are subscribers to the Bureau, which has been
set up to deal with international broadcasting matters,
Mr. Burrows being reported as stating that the Bureau
will have executive power over the broadcasting organisa-
tions in all subscribing countries, and that the costs of
administration will be met by them.

¢ Executive Power ’’ of the Bureau.

Until further information becomes available as to
whether the words ‘¢ executive power ’’ mean what they
imply, it might be reasonable to assume that broadcasting
in this country is to be developed along lines agreeable
to our European neighbours, but it seems more probable
that these new activities in Geneva will be confined ‘to
matters outside the scope of any individual broadcasting
organisation.

Those of us who endeavour to receive Continental as
well as British programmes are fully aware of the chaotic
conditions which now exist as the result of 1nterference
between the large number of stations now engaged in
broadcasting, these conditions tending to become. rapidly
worse as each new station commences operations. Apart
from the fact that the wave bands for broadcast pur-
poses are usually allotted by the various governments
concerned, there should be no insuperable difficulty in
effecting an agreement under this heading, as no one
country can be said to be entirely unaffected by the activi-
ties of its neighbours, and as a result there is common
ground for a joint policy.

The B.B.C. must be keenly alive to the prospects of
materially improving conditions of reception by an inter-
national adjustment of wavelengths, and they have once
again contributed to the systematic development of the
art by taking the lead in this matter.

Interchange of Broadcast Items.

A possible regular interchange of broadcast items is

another matter which is to receive attention, and, as our

national bill of fare is the subject of considerable

criticism, the introduction of Continental tit-bits should

appeal to dyspeptic listeners for whom our own chefs
have not been entirely successful in catering. If certain
technical difficulties can be overcome listeners in this

A 16

" to.the proposed activities of the I.B.B.,

country who, under normal circumstances lack the facili-
ties forra dip into the Continental lucky bag, will be able
to form a more accurate comparison between the enter-
tainment offered abroad and that made avallable through
our own broadcast services. 7

If the I.B.B. are able to effect a solution of the
problemis involved in- the particular cases above men-
tioned, there is no doubt that the listener in this country
will materially” benefit thereby.

There is, however, at the moment of writing, no par-
ticular indication that the activities of the Bureau will be
confined to matters of this description, and sooner or
later other considerations will no doubt make themselves
felt in connection with which no international agreements
should be allowed to militate against us. The I.B.B.

.as a means of dealing with more or less routine matters is

one thing, but becomes something quite different when
viewed in the light of an executive authority in connection
with European broadcasting.

Broadcasting and Propaganda.

Owing no doubt to the basis upon which our own ser-
vices are founded, we do not appear as yet to be suffi-
ciently alive to the importance of broadcasting as a vehicle
for all forms of propaganda, Certain Continental
countries, on the other hand, are actively aware of this
fact, and will undoubtedly endeavour to make use of the
Bureau to further the commercial and other interests of
their own nationals. The whole queqtlon is fraught with
pitfalls, and in view of its obvious importance it is
essential that the widest possible publicity should be given
and that these
activities should be restricted to a degree which must be
impossible if, in fact, the autocratic powers at present .
rlalmed for it actually exist.

. The British listener will no doubt desire to be informed
as to these activities, the more especially as he provides a
measure of financial support towards their furtherance,
and in addition will be interested to learn the -extent to
which he has been committed by the B.B.C. as the direct
subscriber.

Wireless receivers can now be classified in the same
category as telephones, electric light, and baths. Broad-

~ casting, however, unfettered as it is by national boun-

daries, is somethm«r more than a household necessity, a
means for recreation- and amusement, and must be re-
garded as one of the vital factors which will play an
important part in our relations with other countries.
Viewed from this angle,.the activities of the I.B.B. are
a matter of more than passing interest, and its choice of

-Geneva as a suitable headquarters may not be entirely

inappropriate.
26
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mercial wireless may fairly be expected to incor-
porate the latest and most efficient methods at
{elegraphic practice. This it does. The great speed at
which a wireless message travels through the ether would
give it little advantage unless the handling of the message,
both before it reaches the wireless transmitter and after
it passes the wireless receiver, were speeded up to the
highest possible degree. It is by this combination of
organised human efficiency and the natural velocity of
ether waves that the high speeds now possible on some
wireless circuits, and the still higher speeds that are
foreshadowed, can be achieved.
Those responsible for wireless services
which have been organised during recent
years have had the experience of earlier

&. S the most modern means of communication, com-

have, therefore, been able to choose only
those methods which have been proved
in the light of experience. That a wise
choice of these methods has been
made can be seen Dy the veriest
novice who walks through a wire-
less telegraph office.

Messages handed in at the
counter are despatched by means of

The aerial systém and the earth screen at Onga¥,

How Organisation Speeds Up the Wireless Message.
By WILLIAM REECE.

table, and, after a halt of only a few seconds, pass on
again by automatic carrier to the telegraph circuit. At
the circuit another machine—the keyboard perforator—
comes into operation, and, as the telegraph operator types
out the words in London, another man is reading the
message as it runs out of a machine, as near, it may be,
as Paris or Vienna, or as far distant as Montreal.
Within a few months all the capitals of the world will be
brought within direct range of the British wireless stations,
and as far as written communications are concerned, the
world will shrink, in effect, to the size of the smallest
medieval state.  When the British Imperial wireless
stations are in operation, it will be possible to
deliver urgent messages in the capitals of all the
Dominions, from 3,000 to 12,000 miles away,
within a few minutes. '

‘““ Handing~-in ’’ 2 Message.

When one speaks of efficiency cne
usually thinks of something that acts
quietly and smoothly with no
apparent effort. That is just how
//4/7, modern " wireless telegraph organi-
,.u’( sation strikes one. Everything
seems to go on its appointed way
with the minimum of visible effort.

sutomatic carriers to the ~irculation  operating the keyhoard of the perforating machine. Messages for transmission abroad

16
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Fig. 1.--Keyboard perforator in use on the Berne Circuit at Radio House, London

arrive at the office in a variety of ways. They may be
handed in at the counter of the Central Wireless Tele-
graph Office itself, they may be collected by the Wireless
Company’s messengers, or they may be sent to the office
over the telephone or private telegraph line. In some
businesses; such as banks and stockbrokers’ “offices, the

saving, even of seconds, is of such importance that it is.

worth while to link-up with a telegraph office by means
of private telegraph or telephone lines so that no avoid-
able moment shall be. lost. 7 : o
' . ,‘—.Phonograms.: : E Lo
If a message is telephoned, it is taken down by one

of a special staff of telephone operators in what is known

as the ‘“ Phonogram "’ Room, and‘then handed direct to
the circulation table.
the message can be typed out in the city office on a machine

similar to an ordinary typewriter, and it will appear in

the wireless office in the form of a typewritten message ;

or it may be sent by Morse code by one of the skilled-

telegraphists which some city offices employ for .the pur-
pose. By whichever means it reaches the wireless office
it finds its way immediately to the circulation table where
it is checked, numberéd, ‘assigned to its proper circuit,
and hurried on its way by automatic carrier.

" -Automatic Trapsmission.

It has now reached the telegraphist who operates the
typewriter keyboard of a perforating machine by means

Fig. 2.—Perforations on a paper tape representing the letters of
the Morse Gode. 7 .

of which the plain Englishw&ords are transposed, at
speeds up to 8o words a minute, into perforations on a
A 20

- signals

If a private telegraph line is used -
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paper tape representing the letters of the
Morse code, as in Fig. 2. - This tape
_then runs through the transmitting
instrument, and operates it in the way
that the perforated roll works in an auto-
matic player-piano, the result, instead of
musical notes, being a variation, corre-
sponding to the Morse signals, in the
electric current in the line connecting the
instraument with the wireless stations.
The wireless station may be any distance
from the Central Telegraph Office, just as
the broadcasting transmitter may be any
distance from the studio in which the con-
certs take place. Provided there is a
good land line connection, free from the
possibility of breakdown, the length of
the line does not matter very much,
although, of course, it is not desirable
fo have too long a line.

The. Wireless Transmitting Station.

At the wireless transmitting station,
which is generally in open country, the
land line is led in to an automatic high-
speed signalling key, by means of which
. the Morse signals are fed to the wire-
less valve transmitter, from which they pass to the
aerial and on into space. The efficiency of a wire-
less transmitting station, and the legibility of
under bad atmospheric conditions, - depend
largely on the steadiness of the transmitted wave. This
steadiness is attained in modern wireless stations by the
employment of what is known as an ‘‘ independent drive 7
unit. This is an intermediate circuit between the high
speed signalling key and the main transmitter. It con-
sists of a separate oscillation generator, which, once
adjusted to the required wavelength, maintains its adjust-

‘ment with perfect constancy and so keeps the main oscilla-

tions steady under all conditions. In a modern wireless

'station the aerial itself is usually not connected directly

to earth. but to an earth séreen_ cqnsist'mg of a number of

] 1 '

Fig. 3.~Paper tape record made by an Undulafor.

insulated wires supported on low masts. Thé provision
of this metallic conducting screen between the aerial and

‘earth results in many instances in greatly increased radia-
“tion efficiency and in stronger signals being produced at

the receiving stations than would be the case with'a buried
earth. - o a

Thus far the wireless message may have ‘travelled zo -

miles, and it may
have taken two
minutes to do it.

and its longest in
ternis of distance,
will take, per-
haps, a quarter
of that time, an
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Commercial Wireless Telegraphy,—

in half a minute the whole message may be lying on the
desk of the Central Telegraph Office in New York. .In
two minutes more it will have been registerul and
delivered over the telephones or private wire to  the
addressee.

The Receiving Station.

Now for the returning message. Despatched from
some distant country as we have seen the original message
sent from London, the ether waves pass the nerials of

Wireless
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electrically screened, so that there can be no interference
between the different parts of the set, and any number
of sets can be housed close together, in one room if
necessary. :

Dlrectwnal Receptwn.

Directional reception on the Marconi-Bellini system is
used, and at Brentwood the reception of trafic from
eleven stations is carried out simultaneously, six receivers,
each tuned to a different transmitting station, being in-
stalled in one group and operated from one aerial system.

Fige 4.—Part of the busy central office in London where the Continental traffic is handled, and on the left in the background the .
Trans-Atlantic section.

the receiving station and produce electric currents in the
receiving system. These signals reproduce accurately
those sent out from the transmitting station.

The receiving station—which is usually several miles
away from the transmitting station and in open country
free from tall buildings and electrical disturbances—may
be regar ded purely as an automatic relaying station. The
receiving apparatus is so designed as to maintain i
adjustment with the minimum of attention,  and as the
duty of the attendant in
charge is merely to adjust
and maintain the sets in
such condition that clear
signals of suitable strength
are passed to the land lines
for operating the recorders
at the Central Control Office
in London, there is no need
for telegraphists at the
actual wireless station. In
the Marconi receiving station
at  Brentwood, Fssex—zo
miles from the Central
Telegraph Office in London
—the receivers are com-
pactly constructed on-a unit
svstem, each wunit being

5

Underground telegraph and telephoue circuits connect the
wireless receiving station with the Central Telegraph
Office and also with the transmitting station. At the
receiving station a constant check is kept on the signals
being sent” along the -line from the Central Telegraph
Office to the transmitting station, and also upon the wire-
less signals sent out. In this way faulty transmission
is nnmedntd} observed and can be put right without
waiting tm the distant receiving station to draw attention

Fig. 5.—A receiver of the type used in commercial working.
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Fig. 6.—The product of the automatic printer which translates a
- Morse message into -plain language.

7 ’ ABCDEFGHIJKLMNOPQRSTUVWXYZ

to it. The processes of reception may shortly be stated
to be as follow : The radio-frequency signals are received
on a selective directional system. These high-frequency
signals are filtered and amplified. They are then hetero-
dyned, and the resulting
beat frequency is rectified.
The low-frequency signals
are filtered and amplified
and then converted into
direct current for working
the relays to line.

Translating the Message

At the Central Telegraph
Office  the high-speed
double - current Morse
signals are transformed by
an automatic machine into
the form of perforations on
a paper strip in the same
way as they were prepared
for tramsmission. They are
simultaneously recorded in
plain Morse characters on
undulator tape, Fig. 3, in
order to provide a check on

Wireless
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livery. The message is then delivered to the addressee

‘1n one of three ways—by télephone, by private telegraph

wire, or by messenger.

From the moment a message is accepted until it is
finished with, its passage through the Central Telegraph
Office is timed at various stages by automatic electric time
stamps, controlled by a master clock. By means of this
and other systematic methods of checking, the history

the automatic perforated
tape translation which can
be used for hand transla-
tion if required. The perforated tape is caught up by
an automatic printer, and again, following the example
of the player-piano, . translates the signal perforations
into plain English, typed on anothe1 plece of tape, as
in Fig. 6.

This printed tape is dlawn through a gumnuno machine

and gummed in suitable lengths to a form ready for de-

. Fig. 7.—Marconi wireless transmitting plant at Ongar station, Essex.

of any message is easily traced if it should ever be called
in question.

As will have been evident, absolute control of the whole
wireless service is centred in one office, which has full
power over the automatic operations at the transmitting
and receiving stations. This control is onc of the most
valuable features of wireless communication.

HT growth of the wire-
less  industry during
the past year is indicated by
the increased size of the
second annual edition of
Kelly’s -Directory of the
Electrical Industry, Wireless
and Allied Trades, which, while retaining the same
convenient form and arrangement that made the first
edition of this book so handy for reference, has been
thoroughly revised, and the information given- consider-
ably amplified.
The first section is geographical and compnses a list
of the towns and villages of the TUnited Kingdom
arranged alphabetically under their respective counties,
and giving, in each case, the population, source, and
nature of electrical supply, market and early closing days,
and a classified list of the electrical manufacturers and
dealers. This is followed by an alphabetical list of
public lighting, power, and traction undertakings, giving
the systems and consumer’s voltage,
A 22

KELLY’S DIRECTORY OF THE
WIRELESS TRADE.

- The Directory proper is
divided into three. sections,
Greater London, the rest of
the United Kingdom, and
Ireland, and each of these
main sections contains an
alphabetical list of the
names and addresses of manufacturers and dealers and
a similar list classified under the headings of their
respectlve trades.

It is noticeable that in addition to the manufacturers
and wholesale dealers, the Directory contains the names
of over 3,500 wireless retailers,

The final section comprises a useful st of proprie-
tary articles and trade names, with the manufacturers’
names and addresses.

The three-fold method adopted in classifying the
names renders the book irnvaluable for quick reference.

“ Kelly’s Divectory ‘of the Electrical Industry, Wireless and
Allied Trades, 1925. 1,260 pp: 30s. post free. 186, Strand,
Ww.C.2. .
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Events of the Week in Brief Review.

WIRELESS A LUXURY IN HOLLAND.
Wireless apparatus is included amoung
the list of luxuries which find a place on

a new tax Bill under consideration by

the Dutech Government, The Bill pro-
poses to tax wireless apparatus on a five
pev cent. basis,

0000

M. DELOY'S DAYLIé}HT SIGNALS TO
U.S.

M. Léon Deloy (8 AB), of Nice, is
probably  the first French amatewr to
transmit to America in daylight on a
wavelength of 20 metres. He carvied out
this feat on March 2Tth, and has now
received a letter confirming the reception
~F his signals from Mr. Elmer Eastou, of
Newark, N.J.

co0oo
“A WIRELESS GHOST?
-The Warwickshire village of Feuny
Compton is af present the reudezvous of
numerons ghost hunters, who are seeking
to elucidate the mystery of a phautom
Hight which appears nightly on the Bur-
ton. Dassett hLills.  Three theories ave
advanced to account for ifs ovigin. One
of these holds that marsh gas is respon-
sible; a scecond proclaims that it is
merely the emanation from a phosplior-
eseent owl, But the most original hypo-
thesis is that the mystevieus light is
produced by wireless waves from_the
Bumm'?hdm ]-undcdstln;, station striling
sparks f}om the ironstone of which the
hills are formed.
cCo00

" PITTSBURG HEARD IN AUSTRALIA.

Principally because plans were kept

secret and ¥ howling ” valve sets were
thus absent. experimenters in Sydney,

Australia, picked np a complete concert
" from KDIA, 9,600 miles distant, on April
18th. Reception is stated to have been

exceptionally clear, and the greater part”

of the programme was rebroadeast from
the local station.
0000

20-METRE SIGNALS FADE AT NIGHT

No fewer than seven American
amatewrs, werking on 20-21 metres, were
heard bv Mr. J. Gordon DRitchie, of
Lrlasgow on Sunday, April 12th, hetween

6 and 8 p.m. These stations were :—
1 CCX, 1 CMP, 1 OW, 1 MY, 8 GZ, and
9 ZT. It is intel‘esting to mnote that,
while signal strength was at first good,
it faded as night came on.

4-12

AUTOMOBILE ASSOCIATION
WIRELESS. R

Three questions arc being addressed by
the Secrctary to members of the Auto-
mobile Association on the subject of
wireless. The questions are asked n view
of the possibility that wireless in some
form or another will be utilised in the
mterests of A\, members, Each mem-
her, therefore, is asked to signify which
of the following is the appropriate reply

AND

WIRELESS IN RELAY
the London to Brighton Relay Race, which
was won by the Birchfield Harriers, the
progress of the runners was signalled by

RACE. During

wireless: The photograph shows mem-—
bers of the Royal Corps of Signals at
Horley picking up the latest news.

in his particular case :—(1) I have a wire-
less set;
wireless receiver;
ested in wireless.

We should imagine that the last-men-
tioned will apply in very few cases, Wire-
less developments in the ALA. will be
watched with interest.

) 0000

T.S.—AUSTRALIA TRANSMISSION.

A silver cup, awarded by Sir George
Barloty, of the Bloftacastmg League of
Australia, has heen won by W &HG, the
hroadeasting station at Richimond Hill,
Long Tsland, which transmitted to
Australia the sound of a locomotive bell. .
The distance covered hy the transmission
is approximately 12.100 miles.

and {3) I am not inter-

(2) T contemplate installing a |

AMERICANS OVERCOME SPARK
INTERFERENCE.

A concerted effort on the part of New:
York listeners to overcome Morse inter-
ference with hroadcast reception has met
with success. For some time past rvecep-
tion has been spoilt in the New York
area by the spark transmissions from the
Government mail hoat *‘ President.”” The
American Radio Association, represent-
ing listeners-in, has approached the Post-
master-General ov. the question, with the
result that the ohsolescent apparatus on
the *“*President  is to be scrapped.

[oleRe o]

HONDURAS CALLING.

An amateur in Honduras, using the call
sign BW, was heard at fair strength on
Thrsday, April 9th, hy Mr, J. Gordon
Ritchie, of Glasgow. (Ve believe he is
the first Honduras amateur to be heard in
Great Britain. Mr. Ritchie picked up
Cuban 2BY on Mareh 30th, aud Por-
tuguese 1AJ on April 14th, the latter
calling (‘Q on 80 metres.

[e oo o)

THE GOUNTERPOISE AT HILVERSUM.

A typographical error crept into the de-
scription of the Hilversum Broadeasting
Station in onr issue of April 15th. The
Leight of the counterpoise’is 15 feet, ‘llld
not 115 feet, as stated.

0000

THE R.33's WIRELESS OPERATOR.

Not the least noteworthy feature of the
dramatic adventures of the R.33 when
she broke away from her mooring mast at
Pulham was the performance of the wire-
less aperator, Mr. S, T. Keeley. During
practically the whole of the time the ship
was adrift he remained at his apparatus
transmitting and  receiving messages
which assisted the crew in their cfforts
to bring the mouster back to land.

“Keeley’s is a feat which would {fest
the most seasoned operator,” said Major
Seott, commandant of the R.33, © but for
a youngster the strain must be terrific.
He must certainly be regarded as one of
the heroes of this eventful flight.”

000D

MILAN’S WIRELESS SCHOOL.

A wireless school has heen opened hy
the Italian CGtovermment at Milan. State
wireless schools, giving free training, have
‘existed for many years in France.

B




AN ADJOURNED CONFERENCE.
For a reason at present unexplained,
the International Wireless Congress to
have been held at Madrid during May
under the auspices of the Spanish Society
of Authors has heen postponed. It will
probably be held during the autumn,
- cooo
MISUSE OF CALL SIGN
The apparent misuse of his call sign
by anothier transmitter is reported by Mur.
J. B. Kaye (5BG), of Huddersfield. Re-
ports of signals on 92 metres, said to have
emanated from his station, have reached
Mr. Kaye from Belgium. 5BG has been
‘noperative during the present year.
[eleN el o]
P.M.G. AND TRANSATLANTIC
TELEPHONY.
The Postmaster-General made the fol-
lowing announcement on April 16th :—
Statements have recently appeared in
the Press on the subject of
Transatlantic  wireless  tele-

Wireless
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mander MacMillan will take with him
transmitters capable of four wavelength
ranges, the lowest being approximately 20
metres, the others being 40, 60 and 180.

From the standpoint of radio  trans-
mission and reception, the objective of the
expedition, viz., the Davis Straits, will
be among the most inconvenient in the
world.

The expedition during its entire voyage
of Juns, July, August and September, will
be in 24-hour daylight after passing 60°
north latitude.
will in all probability be used during the
hours swrounding midnight, which will
still be daylight in the Arctic, but dark in
the lower degrees of latitude.

Members of the American Radio Relay
League will again be called ‘upon to
establish communication with this expedi-
tion. The time elected for the regular
weekly messages from the expedition will

The 40-metre wavelength .

APRIL 20ih, 1925,

MARCONI OFFICE FOR MANCHESTER.
A new Marconi telegraph office was
opened at 9 and 13, Miller Street, Man-
chester, on April 20th, for the accept-
ance and delivery of Marconigrams. The
office is in immediate communication by
privaie line with the Company’s main
telegraph office at Radio House, London:-

TTEMS FROM THE TRADE.

Manchester readers will be interested
to learn that owing to increasing business
the Manchester depot of Fuller’s United
Electric Works, Ltd., has been moved to
larger premises at 19, Chapel Walks,
Cross Street. Their telephone number is
City 857.

E3 k3

Burndept Wireless, Ltd., the new com-
pany whose issune of capital was largely
over-subscribed, is required by the terms
of sale to take over the collection
of all accounts and the discharge

phony, to the effect that two-
way telephonic communication
has already been established
between England and America
by means of a new and seciet
system. The Postmaster-Gene-
ral desires it to be understood
that this is not the case. The
experiments so far made are a
continunation of those an-
nounced to the Press in May,
1924, and  the system in use,
with which wireless experts are
familiar, was fully described in
a paper read before the Insti-
tute of Electrical Engineers in
London in Februnary, 1923.
Similar experiments in the
transmission of speech to
America have not heen, and
cannot be, undertaken until the
Post Office transmitting station
at Rugby, where experimental
telephone plant is being in-
stalled, has been completed. A
further announcement will be
‘made when the experiments
have reached a more advanced

of all liabilities in connection
with Burndept, Ltd., which
will be continued without.inter-
ruption under the same manage-
meut, but with the new name.

“ Three Reasons why 1925 is
a General Radio Year!” is the
title of the latest folder issued
by The General Radio Com-
pany, Ltd., of Radio House,
235, Regent Street, London,
W.1. Copies can be obtained
on application,

#® * *

The Chloride Electrical Stor-
age Co., Ltd., are justifiably
proud of the fact that FEgzide
batteries were used in connec-
tion with all the wireless equip-
ment on board the R33 dwring
her recent adventurous voyage.
To no small extent ‘the safety
of the crew depended on the
perfect functioning of the wire-
less transmitting and receiving
apparatus.

stage.
. ocoo
AMATEUR EFFORTS
IN INDIA.
Strenuous efforts to popularise
radio in Bengal are being made
by the Caleutta Radio Club. Indian and
European broadcast programmes are regu-
larly received and reproduced on loud-
speakers at the club’s headquarters. The
committee has decided to install a 500-
watt transmitter in the near future, and
it is hoped later to increase the power to
1,000 watts.
Qeooco
MACMILLAN EXPEDITION AGAIN.

Commander Donald B, MacMillan, the
Arctic explorer, whose use of wireless in
conjunction with the A.R.R.L. was a
feature of his expedition during 1923 and
1924, is planning a new expedition this
vear in which he will place still more re-
liance on wireless.

At a meeting recently held in the
laboratories of the Zenith Radio Corpora-
tion, Chicago, it was decided that Com-

B2

RADIO IN THE U.8. NAVY. Of the many kinds of aerial on
American warships, the cage type is the most favoured. This
illustration depicis the cage antennse System on the latest

American scout cruiser ¢ Memphis.”’

be between the Lours of 10 am. and 2
p.m. Sunday (E.S.T.), when all American
amateurs are at home and available,
0000
R33’s SIGNALS JAMMED.

A serious statement has been issued by
the Postmaster-General, who calls atten-
tion to the fact that during the recent
flight of the R33 communication between
the airship and the Croydon and Pulham
aerodromes was seriously impeded by os-
cillation from wireless receiving sets.

In view of the very grave consequences
likely to follow interference with aircraft
communication, the Postmaster-General
warns owners of wireless receiving sets
that the use of reaction to such an extent
as to cause interference is an offence
which directly contravenes one of the con-
ditiong of their licences.

The reception in  South
Australia of 5XX is reported
by a client of Messrs. G.W.I.,
Ltd., in a letter regarding the
renewal of wireless valves.
The company pumbers several Australians
among its clients.

# # 3

Some of our readers may already have
_seen the novel delivery van now added
“"to the Mullard Radio Valve Co.’s fleet

of vehicles. The body of the van has
Leen cleverly built as a huge model of
a Mullard Master valve, embodying the.
well-known features of this popular
component. ' -

The sole distributing agents for the

“ Anvil 7 duolateral coil former, covered
by provisional patents Nos. 15022/24, are
the Burwood Electrical Supplies Co.
(1924), of 41, Great Queen Street,
Kingsway, W.C.2.
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FIRST INTERNATIONAL AMATEUR
CONGRESS.

A Record of a Strenu_ous Week.

APRIL 20th, 1925.

less amateurs, the International Amateur Radio

Congress-met for the first time in Paris during the
week of April 14th to 18th. It has proved, perhaps, the
most important single step in international wireless organ-
isation ever taken, the Congress being called at the sug-
gestion made last vear by M. H]ldln Percy ‘\lem,
President of the American Radio Relay League. The
aim is to set up a world organisation that w 111 not only
look to the interests of w 11c1nsa amateurs bhut will create a
spirit of goodwill and co-operation among experimenters
in all countries.

The matters to be dealt
with by the Congress werc
divided under two headings
and separately discussed in
the assembly halls placed at
its disposal by the I‘rench

H YOR the express purpose of uniting the woild’s wire-

Academy of Science.  One
group devoted attention  {o
the discussion of inter-

national legislation as
applied to wireless trans-
mission and reception. The
other group drafted pro-

posals for the co-ordinating
of amateur interests through-
out the world.  Delegates
representing twenty-four dif-
ferent countries attenced anc
represented  such  distant
lanels as  Japan, Argentina
and  Brazil, and included
even Russia and Germany,
while in accordance with
the proposals voiced by
Mr. Maxim, representa-
tives of broadcast listeners
were also  present. It
was noticeable  that- the
transmitting amateurs were in
a great majority,

From  Great  Britain
twenty - two amateurs ) )
attended, headed by Mr. Gerald Marcuse. Among the

Americans present were My, Triram Percy Maxim and Mr.
K. B. Warner, secretary of the American Radin- Relay
League. Canada was represented by Major Borrett and
New 1oundlan:l by Mr. Loyal Reid. ]\t_l)lL\LntdtI\ es were
also present from Denmar k, bp”un. Austria, L uxunl;mq,

Holland, Portugal, Switzerland, Uruguay, Yugo-Slavia,
Czecho-Slovakia, Italy, Poland, Belgium, )[ona(‘o and
Siam.

M. Edouard Belin, of France, presided over the Con-
gress. Owing to the language difficulty, it was deemed

573

AMERICA, FRANCE AND BRITAIN, The genial spirit which

characterised the proceedings of the first International Amateur

Radio Gongress in Paris is typified in the above photograph. Lett

to right - Mr. Hiram P. Maxim, America ; M. Belin, France ; and
My, Gerald Marcuse, Great Britain.

379

advisable for Committees to formulate propositiuns to be
voted on by members of the Congress with the privilege
of brief discussion. The (_lmttmg of final rec ummcndd—
tions to be presented to any of the various Govern;
ments or to be further developed and worked upon were
assigned to committees, consisting as far as possible of
a representative from each country or at least permitting
each country to have the power of voting.

The Committee set up to deal with the assignment of
wavelengths  recommended that private stations should
vceupy wavelength bands between 115 and 93 metres, be-
fween 75 and 50 metres and
between 7 and .43 metres.

The Committee on  the
organisation of international
tests and eommunication re-
commender the adoption of
Greenwich  mean  time  for
all tests, the standardisation
of ubbreviations  regarding
signal strength and weather
conditions. and the drafting
of regular schedules of com-
munication  between  all
cauntries.

In putting the resolution
that the International Ama-
teur Radio Union be brought
nto existence, Mr, Maxim
outlined  the proposed con-
stitution. It was suggested
that temporary” headquarters
be set up in America and that
an official  publication be
instituted  or  appointed ;
furthermore, it was stated
that the new Union calls for
an  independent  formation
outside the already existing
- amateur organisations, and
should be headed by a presi-
dent and vice-president and
have a specified number of
members, {wenty-five being

A membership subseription

suggested as the minimum.

“of $1a year was recommended.

The International Committce would be elected from
among the representatives of the national organisations
who would convene in all uneven vears (19"3, 1927,

1929, etc.) to deal with the husiness of the Union.

Ixisting national organisations will, as hitherto, carry
on nt,gotm.tlons with their respective Governments on
matters of amateur interest, whilst the International
Union will aid in any way it can with suggestions touch-
ing directly on the international situation. The proposed
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First International Amateur Congress.—

constitution was unanimously adopted by the
aress. .
The Committee dealing with the draft of “international
call letters recommended for the most part that the present
call letter system be maintained with the exception of the
cases of Scandinavia and S. America, where the present
two letter call signs might be altered to only one. These
recommendaticns were unanimously adopted.

Con-

Election of Officers.

The following officers were elected :—

Hiram Pemrcy Maxma (United States), International Presidesnt.

GenaLp Marcuse (England), International Vice-President.

K. B. Warser (United States), International Secretary and
Treasurer.. . :

%ﬁ%l{ggsfflzl\ig?%glan ) }International Councillors.

Commandant Mesny, who acted as Treasurer to the
Congress, in rendering his report, showed a total ex-
penditure of 13,500 framcs against’ total recéipts of
16,300 franes, leaving a surplus of 2,800 francs. He
suggested that the residue might be devoted towards the
publication of the proceedings of the Congress, or alter-
natively, it could be handed over to the Internaticnal
Treasurer as a balance to help defraying the expenses of
the next Assembly.

International Language. -

Another item which received consideration was the
report of the Committee deputed to deal with the adop-
After

tion of an international auxiliary language.
reviewing some twenty artificial tongues, and also one or
two national languages, it was unanimously decided- to
adopt Esperanto, since it is one of the oldest-established

of the artificial tongues. The Committee recommended
that Esperanto should Le used as an auxiliary langudge
for telephony work and for publications. In addition,
telegraphic transmissions would be carried out in Esper-
"anto when the station operators have no other national

APRIL 29th, 1025.

language Ly which they could understand each cther. It
was also decided that Esperanto should be adopted by
the Congress as an auxiliary tongue in addition to the
national languages. The liscussion of this subject
brought forth several interesting points.

The Scandinavian group held out strongly for English
as an auxiliary tongue, claiming that it was the easiest
of languages to learn, while those based on Latin or other.

During the Congress week, the President, M. Belin, entertained
delegates at his home at Malmaison. M. Belin (centre) is here
seen explaining a new device to delegates from Manchester.

derivatives were found to be difficult to acquire. A dis-
cussion on this point between the Polish, Japanese. and
Belgian delegates was conducted in Esperanto.

Although the motion for the adoption of Esperanto
was carried, Mr. P. X. Turner (England) and Mr. K. B.
Warner (United States) voted against certain of the
proposals, while the Scandinavians voted against its
adoption. :

At the conclusion of business the Russian Delegate
stated that even at the present time he represented several

: thousands  of  amateurs,
though he was not authorised
to vote on any of the ques-
tions. He hoped, however,
that in future delibera-
tions of the Union the
Russian organisation would
be counted as one of its
branches.

‘Delegates expressed  their
appreciation of the work
that had been carried out by
certain sections and men-
bers of the Congress. and in
particular  tendered  their
thanks for the hospitality
arranged by the French
representatives, who  had
made  arrangements  for
excursions  to the Eiffel
Tower, St. Asise, M. Belin’s

A group of British delegates.
B 4

Several well-known amateurs will be recognised.

teleautographic plant, and
other sight-secing tours.
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A Review of the

A SIMPLE BATTERY TESTER.

Those amateurs who build up their own
high-tension batteries by connecting to-
gether a number of flashlamp batteries
will find the “Decko’ tester useful
in detectiug faulty cells. Two adjustable
metal arms are fifted to « flashlamp bulb
holder, oue to the harrel and cne to -the
centre contact. By inserting a lamp in

‘The ¢ Decko > lamp holder for testing the
sections of a high-tension battery.

the liolder, and bridging the arms across
each battery nnit in turn, the voltage may
be estimated by the brightness of the
lamp filament.

This accessory is made by -Messrs., A,
. Bulgin and Co., 9-11 Cursitor Street,
Chancery Lane, London, E.C.4.

ocooo
THE NEWEY SNAP TERMINALS

We have recently had the opportunity
of examining a set of the snap terminals
made by Alessrs, Newey Bros., and sup-
plied by Messrs, Pettigrew and Merriman,
124, Tooley Street, London, S.E.1. These
terminals are extremelv well made, and
huve evidently heen désigned with a full

Rapid connection of a number of leads to
a single point can be effected with the
Newey snap terminal.

knowledge of the requirements of the
experimentes.

A small metal knob forms the founda-
tion of the terminal, and miay be obtained
ready for fixing div ‘ect to the panel or in
a form adaptable to existing terminals,
The snap fastevera ave held to this knob

by an internal steel spring, which pulls
the fastener tirmly down on to the knob.
On each fastener a projection similar to
the terminal knob is formed on the side
opposite to the spring fastening. This
enables an indefinite number of connec-
tions to be built up on a given terminal.
For the sake of appearance, a special
covered fastener is made to terminate the
pile. Conuecting lugs for the connections
tu the terminal ave fitted to the side of
cach fastener.

This snap terminal is a component
whiclh we have no hesitation in recom-
mending as being mechanically and
electrically sound.

[eNeNeNe)
A MICROPHONE AMPLIFIER,

TUsers of crystal sets who would like to
operate a small loud-speaker, and for

whom the use of amplifying valves is pro-
hibited frem considerations

of cost or

Latest Products of the Manufacturers.

adjustable telephone earpiece conmected in
the crystal circuit. The microphone is
supplied with current from dry batteries
through the primary winding of a tele-
phone transformer, and the loud-speaker
is connected to the secondary terminals of
the transformer.

It is advisable to place the instrument
in a position where it will not be sub-
jected to mechanical vibration.

0000
@.E.C. GRIP TERMINALS.

The new terminals introduced by the
General Electric Co., Lid., Magnet House,
Kingsway, London, W.C.2, are extreniely
well-made and give a neat appearance to
telephone, aerial, and earth connections,
The wire is firmly held by hinged jaws
which are closed togethier by a sleeve of
insulating material. Both spade and pin
type terminals are supplied, and the
insulators can be obtained in either black
or red colours. The retail price of these
terniinals is 6d. each

The ¢ Micro ”* amplifier in which a microphone relay consisting of an adjustable telephone
earpiece movement and microphone is used to control the current passed through the
. loud speaker from a local battery.

battery maintenance,  will find in the
micraphone amplifier. a possible selution
of their problem.

In the instrument manufactured by
Messrs.
London, W.C.2, a microphone button -is
mounted on the vibrating reed of an

Micro, Ltd., 32, Craven Street,

THE * MACITONE VALVESTAT,”
Tnder this name Messrs, H, Clough &
Co., Ltd., Yerkshire Street Mills, Bacup,
are marketing a combined valve-holder
and filament rheostat. The design is
sound and the workmanship and finish
good. A single moulding comprising the
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valve-lolder and the body of the resist-
ance forms the foundation of the com-
ponent. The resistance element is wound
on a flut strip of insulating wmaterial
which is clamped round the outside of the
moulding.  The contact spring is well-
designed and is smooth in operation. It
is secnred to the plain spindle through the
medimm of an adjustable collar and grub
SUTEW.

The Valvestai can he obtained with a

The

combined filament resistance and
valve holder of Messrs. H. Clough & Co.,

6 ohm resistauce for bright emitter valves
ar a 80 obm resisiance for dull emitters,
Filunent resistances of similar desigu
without the valve-lwlder are also avail-
able.

cocc

H. & B, ¢OIL HOLDERS.

The H. & B. system of mounting basket-

coils has many ingenious features which
will appeal to experimenters.  Chief
among these are the ease with which coils
may be changed and the economy effected
in the number of coil plugs required.
Fach hasket coll is clamped bletween
two fibre dises and the ends connected to
the terminal screws. The terminal nuts
are grooved and are held by the wite
springs on the coil plug. In
a two coil holder, thervefore,
only  two coil plugs are
needed, and  an  indefinite
~rmmber of colls may he put
into commission  with the
dise mountings,

A convénieut plug—-in coil mounting for basket type inductances.

Wireless
World
A very neat and c(;mpact variable coil-

holder is also available. The coil-holders
are cylindrical in shape and are actuated

APRIL 201k, r925.

Both two and three-coil lolders are
available at very reasonable prices. The
address of the manufacturers is : Messrs.
Hall & Brepard, Ltd., London Terminal
Aerodrome, Croydon, Swrrey.

Qoo ‘

THE FIVE POINT CRYSTAL.
We have had an opportunity of testing
the ** Five Point ’ crystal which is being

The H. & B. geared two-coil holder.

by a friction drive on an anuular rbber
ring between the sockets. The mounting
and coustruction of the holder is sturdy,

and the movement
15 consequently free

from  back-lash.” and

have heen eliminated.

responds  in-
stantly to any movement of the control-
ling knob, Terminals are provided on the
hearing posts, and flexible connections

marketed by Messts. Miwvo. Ltd., 32,
Craven Street, London, W.C.2. The
crystal is yellowish white and metallic in
appearance, and crystallises on the cubic
system. It is extremely hard, being cap-
able of scratching glass, and is unaffected
by the heat applied when selting in
fusible alloy. Indeed, the crystal may be
set in ordinary solder or lead if desired.
This resistance to heat is undoultedly a

The new Siemens
battery of large
capacity.

very valuable property, which suggests
that the crystal should prove very success-
ful in reflex civeuits.

The crystal may he used in conjunction
with a metal point or with a zincite
crystal, The catwhisker contact was
rather sensitive to pressure, but gave
results equal to synthetic gelena when
properly adjusted.

The average resistance of the crystal
muder normal operating conditions 15 of
the order of 3,000 ohms.  This is rather
low, and the damping effect on assuciated
cirenits will be well marked unless spec.ul
precautions are taken,

QocCco

LARGE CAPACITY H.T. BATTERIES.

Messrs, Siemens Bros, & Co., Ltd., of
Woulwich, are introducing a new type of
high tension battery larger in size than
the usnal pattern now in such general
use. The steady growth in the use of
multivalve receiving sets fitted with
amplifying valves requiring heavy plate
currents has created a demand for bat-
teries of liberal ampere capacity, the
batteries made up with small size cells
being, if not useless for the purpose,
exceedingly expensive to maintain, The
individval cells with which these new
batteries are constructed are almost
double the diameter of the small patterns
used hitherto.




Secretartes of Local Clubs are invited to'send in for publication
All photographs publishéd will

club news of general interest.

Dorking and District Radio Society.
“The Care and Maintenance of Accu-
mulators** was the title of an instructive
lecture recently delivered by Mr. G. E.
Taylor. TUseful information was given on
the composition of accumulators and

methods of charging and testing them.

Mr. Taylor also provided some valuable
hints on how to prolong the life of accu-
mulators.

The new leadquarters of the Society
are at St. Paul’s School, Dorking. FHon,
secretary, Mr. A. J. Child, High Strect
1.0., Dorking.

Hornsey and District Wireless Society.

A cinematograph lecture on “The His-
tory and TUses of Ilectricity™ was
delivered at the Society’s last meeting
by Mr. Westgate. The lecturer gave a
summary of the most important dis-
coveries in electricity, and drew diagrams
on the blackboard of the early types of
electrical apparatus. The uses of elec-
tricity were illustrated Ly cinematograph
films kindly lent by the British Themsen-
Houston Co., Ltd.

Wireless Transmission of Photographs.

An interesting lecture on the above
subject was delivered by Mr. A. Clements
before the Winchester Photographic
Society on April 14th.

Wireless -
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be paid for.

My, Clenents said he made his first ex-
periments in wireless 25 years ago, with
spark transmission and a Branly Coherer,
He dealt in detail with some of the sys-
tems invented tor the successful trans-

FORTHCOMING EVENTS. (C‘;
WEDNESDAY, APRIL 29th. Q
Manchester Radio Scicntific Socicty. -Open <(\)
meeting,
WEDNESDAY, MAY 6th, 9

Institution of Elcctrical Engincers, IFire- 25
less Seetion,—At & p.n. (Light réfresh-
wments ¢l 5,30 p.om.). At the Institution, }
Savoy Place, W.C.2. Captain H. J,
Round, B1.C., and Blessrs. T. L. Eckers-
ley, K. Tremellen and ¥, €. Lunnon,
of the Rescarch Dept,, Marconi’s Wire.
Less Telegraph Co., Lid. * Report on
Bleasurements made on Signal Strength
at Great Distances during 1922 and
1923 by an Expedition to Australia."”

Golders Green and Hendon Radio Society.—
At 8 pom. At the Club House, IF -
ficld Weu, Golders Green, N.IF.11.
Informal wecting.

THURSDAY, MAY 7th.

Kencington Radio Socicty— Lecture: ** The
Manufacture and Uses of Condenscrs for
Radio and other Purposcs.,” By Mr, H.
Andrewes, B.Sc., of the Dubilicr Con-
denser Co.

0,
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mission and reception of photographs,
black-and-white pictures, writings, etc.,
during recent years, particularly those of

Monsienr E. Belin, of France, and AMr.-

. - .
THE WIRELESS STAFF AT MOSUL, IRAQ. Special interest attaches to this photo-
graph which reached us with the message: ¢ From the staff at Mosul, who devour the

new Wireless World with great zest each week.”

Flight Lieut. R. F. Durrant, A.F.C,,

is seen in the front row with his N.G.O.s, Flight Sergt. Hall, Sergt. Adams, and Corporal

Pride.
Iraq and England.

GH1, the Mosul station, was the first to establish direct communication between
It will be remembered that Lieut. Durrant was the wireless officer

on board the R34 on her Atlantic voyages.

R. H. Ranger, of the Radio Corporation

of America. Mention was also made of
the remarkable show of wireless photo-
graphs by Dr. Francis Jenkins at the last
exhibition of the Royal Photographic
Society in London.

The orviginal work of Belin was out-
lined, diagrams and explanatory sketches
being given on a blackboard. The stylus
or point method 'consisted of working

over the uneven surface of a gelatine .-

negative of the subject, and the variations
thus caused were transformed into elec-
trical pulses by the connected diaphragm
of a sensitive microphone. This method
was used in the case of half-tone photo-
graphs., For black-and-white drawings
and manuscripts & simpler relay circuib
was émployed for the transmission. In
the receiving instrument of Belin's an
extremely delicate mirror galvanometer
was used, damped with oil, the mirror
throwing every pulsation of current on
to a graduated wedge, the transmitted
light being collected by a lens and con-
centrated as a spot of light on to a sen-
sitive film.

The problem of synchronisation was
cleverly solved by the action of a clock
pendulum opening and closing a relay
cirenit. This system had been success-
fully used for sending messages from air-
craft to stations on the ground. '

The work of Caselli, Korn, and Thorne-
Baker was briefly dealt with, also the
working  with half-tone  photographs
priuted in fish-glne on metal foil attached
to a spirally rotating drum, the electrical
current being broken when the metal
stylus passed over the insulating screen-
formation of glue squares and lines.

Golders Green and Hendon Radio Society

My, F. McCabe delivered a valuable
lecture on ¢ Measuring Instruments and
their Functions ** at the Society’s meet-
ing on April 16th. The lecturer described
nmnerous types of moving iron, moving
coil, and hot wire instruments, and dealt
with the advantages and disadvantages
of each type. Later in the evening Mr.
McCabe dealt with the Wheatstone
Bridge and the potentiometer, and
explained how the latter, one of the most
reliable of instruments, was used as a
standard for the measurement of current,
EM.F, and resistance by opposing an
unknown by a known E.M.F.

The Society now boasts of a member-

" ship of over 150, There still exist a few

vacancies, however, and- all interested
should obtain particulars of membership
from the hon. sec., Mr. W, J. T. Crewe,
“The Dawn,” 111, Prince’s Park Avenue,
Golder’s Green, N.1W.11.
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place on Friday, April 15th, and was referred

to briefly in these columns last week, removed one
of th: most forceful personalitics in- the field of wireless
development,

Mr. Isaacs’ asso-
clation with wireless
datedt” frem 1970,
when, at the invita-

v ! AHY, death of Mr. Godfrey C. Isaacs, which took

tion of Mr. Mar-
.coni, he became
Managing Director .

of Marconi’s Wire-
less Telegraph Co.,
Ltd.,, and subse-
quently of the Mar- .
coni  International
Marine Cominunica-
tion Co., ILtl. From
that time until with-
in a few months of
his. death, M.
Isaacs laboured
without intermission
for the advancement
of the two com-
panies.

. : During Ar.
Isaacs™ tenure of office with the Marconi Company, many
outstanding changes occurred in wireless theory and prac-
tice, all tending to revolutionise the existing administra-
tion and thus add to the difficulties of management.

In 1910 the Marconi Company’s work was mainly con-
ned to the installation of wireless on ships, a department
which has now grown to immense proportions. Under
the régime of Mr. Isaacs, however, the Companv soon
had an international network of agencies in many foreign
couniries, and moreover its authorised capital was nearly
quadrupled. Shortly after Mr. Tsaacs assumed the
Managing Directorship of the Company he was called
upon fo face a controversial political enquiry which has
now happily been forgotten, but this and the many colli-
sions which, on behalf of his Company, he sustained with
the Post Office, must have involved no small physical
and mental strain.  Such must also have been the effect
of his long and strenuous efforts to further the Imperial
‘Wireless Chain, which is at last nearing fruition
Finally came broadcasting, which opened up a new set of
problems, bringing with them questions of patents, con-
tracts and Dusiness rivalries.

Those who were intimately acquainted with the early
stages of the development of broadcasting in this
country will always associate the name of Mr. Isaacs
with the formation of the British Broadeasting Company.
Mr. Isaacs was a dominating personality in commercial
wireless circles, and he foresaw the hopeless situation
which would arise if the privilege of broadeasting were
o be granted to a number of individual concerns with con-
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The late Mr. Godfrey C. Isaacs.
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THE LATE MR, GODFREY C. ISAACS.

The Passing of a Great Wireless Personality.

APRIL 20th, 1ro25.

flicting influences. No doubt Mr, Isaacs’ interest and
attitude tewards the introduction of broadcasting was
dictated by his concern for the welfare of his company ;
Lut no one can deny that in serving his company in this
respect he-also served the best interests of the public in
helping to bring into leing the broadcasting organisation
which, in principle at least, is unequalled in the world.
In his business aspirations Mr. Isaacs recognised no
boundaries ; he was a deternined and fearless fighter in
the rause of his convictions, and, with his unlimited capa-
city for work and his devotion to the interests of the con-
cern with which he was linked up, he earned the esteen
of all those who had the privilege of working in associa-

‘tion with him and the respect even of those whose business

interests were opposed to his ambition.

At the time of his retirement in November, 1924,
on the insistent advice of his doctor, Mr. Isaacs remarked
that he had been working for forty-three years without a

Mpr. Godfrey C. Isaacs photographed with Senatore Marconi, with ;
whom he was so long associated.
holiday. “* All I want for the moment,”” he said, ** is
sleep, vest and peace. I may not be away a year.”
Mr. Tsaacs was one of a distinguished family, his

_ illustrions brother being Lord Reading, Viceroy of India,

He married Madame Perelli, the opera singer, and she
and two sons survive him.

|
|
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A Section

IMPROVING CONDENSER BEARINGS.

There are on the market at the
present time many cheap variable
condensers the performance of which
is marred only by badly fitting bear-
ings. The use of spindles threaded
throughout their entire length is-often
the cause of trouble. The defect can
be cured, however, in the following
manner.

TAPERED NUT
REPLACING SPRING
WASHER

TO FIT NUT

Remedying a badly fitting condenser
spindle by means of l? tapering nut and
bush.

The spring washer employed to
give friction to the movement should
be replaced by a lock-nut “specially
tapered in the lathe! Tf the bush
is, at the same time, chamfered to
fit the taper on the nut, a self-
centring bearing will result. By care-
ful adjustment a suitable tension can
be imparted to the movement of the
vanes.—J. G. W. T.

ocoo
TELEPHONE TRANSFORMER
CONNECTIONS.

When a telephone transformer is
used to supply a low-resistance loud-
speaker, high-resistance telephones or
a high-resistance loud-speaker may
be used without disturbing any con-
nections if the primary winding of
the transformer is used as a ‘‘ filter

o 9
_ I u
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Method of connecting an output trans—
former for using high or low resistance
_telephoanes or loud-speaker.

Devoted to

feed ’’ choke coil. A-suitable arrange-
ment of the connections is given
in the accompanying diagram, This
system is particularly useful when a
lotid-speaker has to be operated at a
considerable -distance from the re-
ceiver, as telephones can be connected
temporarily in the circuit for tuning
purposes without disturbing the loud-
speaker connections.—D. B.
. cpoo
MOUNTING BASKET COILS.

A simple ‘method " of - mounting
basket coils is illustrated in the ac-
companying diagram. The ends of
the coil are seldered to brass -or
copper bands clipped over the coil it-
self. Strongly made " coils, prefer-
ably bound wup with thread, are

BRASS STRIPS

Wi BENT ROUND
A /EAGH colL
S

\\‘

Brass strips bound on to the coil provide

for making contact with the winding.

The simplé ebonite mount facilitates the
changing of coils.

essential to the success of this method,
and they should be protected with
strips of black adhesive tape where
the contact bands are fixed. :
The coil holder consists of two
parallel spring clips screwed at a

" efficient

New ldeas and Practical Devices. .

_ suitable distance apart to a strip of

thin ebonite. The clips are con-
nected to the. plug and socket holder
screwed to the lower end of the
ebonite strip.

The holder is quite cheap to make,
and it will be found that coils can
be changed with great facility.—S. S.

ococoo

" 'A TELEPHONE TRANSFORMER FOR

H.R. AND L.R. TELEPHONES.

When telephones of both high and
low resistance are to be used in a cir-
cuit it is customary to connect the
high-resistance telephones in series.
with the primary .winding of the
transfoimer used to feed the low-

L.R.SECONDARY
H.R.SECONDARY.

Transformer with double secoandary to
suit high or low resistance telephones.

resistance telephones. A far more
method, and one which
eliminates the D.C. component of
the anode circuit from the H.R.
telephone circuit, is to construct a
special telephone transformer with
separate secondary windings to suit
both types of telephones. :

Constructional details of a trans-
former that proved very satisfactory
are as follows. The former con-
sisted of two square ebonite end
plates fixed to a tube %in. in in-
ternal diameter and 4)in. -long.
The primary was wound on first

“and consisted of 11,000 turns of

No. 42 D.S.C. copper wire. After

insulating with several layers of

waxed paper, an equal number of

turns of the same gauge of wire were
A 25
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wound on to form the secondary
winding for H.R. telephones. The
low-resistance winding consisted of
145 yards of No. 38 D.S.C. wire
wound over wax paper insulation on
the high-resistance wincling. An iron
wire core 14in. in length was used

and bent back over the windings to -

form a closed magnetic circuit.—
A.F. R,
cCcoo

MARKING OUT VALVE SOCKETS.

The positions of the four holes for
the socket of a valve holder can be
marked without the aid of a special
template by the following simple
method. Mark on the panel with a
scriber two lines at right angles over
the position to he occupied hy the
valve holder. Then take a piece of

Setting out the positions for valve holder
drilling by means of a soft paper template.

blotting paper rlin. square and im-
press upon it the four pins of a stan-
dard valve. ‘The paper can now he
placed over the centre lines and ad-
justed by eye until the marks made
by the valve Jegs coincide with the
lines.. The diagram shows the final
position occupied by the paper, and
it only remains to mark the position
of the holes with a sharp point
pressed through the centre of the
valve leg marks.—R. B.

Qo0Cco

A COUNTER FOR COIL-WINDING
: MACHINES.

When winding basket or honey-
comb coils, the attention is fully
occupied in guiding the wire, and
attempts to make mental note of the

number of turns are generally
unsuccessful.  The total number
of turns in a finished coil mav

A 26
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be estimated in the case of simple
basket coils by doubling the number
visible on one side of a spoke. Tle
estimation is not so easy where com-
plex windings are used and a turn-
counter becomes a necessity.

The diagram shows the construc-
tion of a counter that can be assem-

constructed revolution counter

An easily
for use in the construction of basket coils.

bled at small cost. The coil former
is mounted to rotate on a long
screwed spindle.
screw causes a spring peinter to
travel over a paper scale, which is
calibrated by a trial zun. The

. pointer is earried forward by two nuts

which are filed in such a way that
the pointer may be returned to the
commencement of the scale without
disturbing the process of winding.—
J. G. W. T.

Qocoo

TERMINAL CONNECTIONS FOR
TELEPHONE PLUGS.

When only one pair of telephones
is available, and the connections
are made permanently to a tele-
phone jack, considerable inconveni-
ence is experienced
when it is desired

_ the aerial and earth connections.

The rotation of the

APRIL 29ik, 1p25.

cuit, to mount the aerial and secon-
dary coils on a four-pin holder that
can be plugged into an ordinary
valve holder. The same system “of
connections should be employed
throughout the series; the secondary
coil may be connected between what
are normally the grid and plate pins,
while the filament pins may serve as
For
very short wavelengths the pins may
be inserted in an ebonite platform
carrying some form of low-loss coils,
while for longer wavelengths high-
frequency transformer bobbins are
useful. When only ene slot-is avail-
able, the secondary winding should
be wound first with the aerial turns
on the outside, separated by a few
lIayers of waxed paper:—P. R. M.

0000

VALVE SET SWITCH.

A single pole switch fitted with two
contacts assembled in line can be

CH ARM i”’
SWIT
‘1

TO FILAMENT ;
HT

7

Switch for disconnecting both H.T. and
L.T. batteries.

made to disconnect both filament and
high-tension batteries, for taking the
receiving set out of operation. - The

EBONITE OR METAL
TUBE
ek

Useful adapter for

use with telephone re-

ceivers fitted with plug
connector.

to use the tele-
phones in an experi-
mental circuit not fitted with jacks.
The difficulty may be solved by fit-
ting a special jack with terminals in
the manner indicated. The circuit
connections are then attached to the
two terminals and the telephone plug
inserted in the ordinary way.—

I. H T. C.
e Tevvo-
A_PLUG-IN AERIAL TUNING UNIT,

- It is convenient, when employing
an aperiodically coupled aerial cir-

TELEPHONE JACK
arm of the switch is connected to the
common H.T. and L.T. negative
leads, and the contacts are joined to
the negative terminals of the two bat-
teries. It is advisable to arrange the
connections so that the filament circuit
is closed first. The application of a
single pole battery switch can be
further. extended by fitting it with
contacts on both sides of the centre,
so that, by throwing over, voltages
can be changed to suit various types
of valves.—H. M.
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Construction of a Buzzer
Wavemeter.

For adjusting a crystal receiving sel the use of a -i. .
buzzer is.almost indispensable. Several commercial : )
‘receivers are provided with buzzers, and ‘the home
constructor is here given a design for a simple testing -
wavemeler which can be fitfed as an auxiliary to
his receiver. By the inserlion under spring tags
of a condenser overwound with wire which forms a
complete closed oscillatory circuit, ihe aftachment is
brought into operation. - - )

"By F. H. HAYNES. S

broadcast reception, there is little need for the

use of a testing buzzer, owing to the ease with
which tuning adjustments can be effected by making use
of the local broadcast transmission. Thus, whilst not an
essential for valve reception, a tuned blzzer does pro-
vide a means for making tuning adjustments to a given
wavelength, and affords a test that everything is in order
prior to actual reception. In the case of a crystal set

WHEN valves are used in a receiver solely for

the use of a tuned buzzer will obviate the need for making.

adjustments during reception.

A buzzer wavemeter consists of a battery and buzzer
connected in series in a circuit which is completed through
the turns of an inductance across which is joined the
tuning condenser. In the usual form of construction the
wavelength of the oscillations which are set up is ren-
dered continuously changeable by the use of a variable
condenser, while the inductance may be tapped in order
to give a wide tuning range. When adjusting a receiver
to one wavelength only, there is no need to provide these

L . variables, and the wave-
length of the oscillations
emitted may be deter-
mined by a unit compris-
ing inductance and con-
denser both fixed in value.
This permits of the sim-
plified form of construc-
tion shown in the accom-
panying illustrations.

The tuned unit which
governs the wavelength is
made up from a Dubilier
type 620 condenser, and,
by means of a pair of
wooden arched pieces; can

A 400 metre untt wound with
No. 30 double silk-covered wire
around a 0:0002 mfd. condenser.
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space on the wooden pieces

be overwound with the wire forming the inductance. The
screw terminals of the condenser carry tags on which the
ends of the winding are terminated, whilst they also serve
to engage under the spring contacts which are connected
to’ the battery and buzzer. When the condenser has a
capacity o.oooz mfd. it will be found that with a
winding of No. 30 D.S.C., an optimum- wavelength’
of 400 metres cannot be reached with a single layer. The
ey

L

allows for winding on about
27 turns, and the required
inductance must therefore be
produced by winding on ad-
ditional layers. Successive
layers are best separated with

small wooden pegs; pieces [
of match stick serve the pur-  qypical buzzer wavemeter
circuit.

pose quite well, and these
may be held in position while winding by over-
winding with a piece of spare wire. When a layer
is completed, the wire may be temporarily held in posi-
tion by a touch of sealing wax. The wire should be
taken across the winding so that all layers commence
from the same side. Three layers wound in this manner:
on a condenser of stated capacity of o.ocoz mifd. pro-
duced a moderately sharply tuned wave of roughly 390
metres. '
Wavelength units built in this manner may evoke
criticism.  Firstly, the unit is not robust, and, in conse-
quence, may not be constant, owing to the liability of
mechanical damage, and, secondly, that the metal plates
of which the condenser is composed form a centre core
A 27
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Wavelength Units.— ' E
to the winding. With ordinary care, however, a slip-in
unit will be found sufficiently durable for practical use
without the windings becoming deranged, whilst the in-
fluence of the metal plates in the centre of the coil,

Constructional details of the ebonite pleces and spring clip.

Bizes of holes: A, 6 B.A.; B and D, clearance hole for 6 B.A
screw and countersunk. G, 8 B.A. E, }in. and countersunk.
F, 4in. hole to pass connecting wire. G, clearance hole for 6 B.A.
although appreciably controlling the inductance of the
winding, does not produce any observable flatness of
tuning when used for adjusting a crystal receiver, par-
ticularly, as the-latter, in itself, invariably consists of
a flatly. tuned .circuit. . :

The box -work carries the two=cell battery, and a thin wooden

or cardboard separator protects the wiring on the underside of

the panel. 'The ebonite uprights should be carefully adjusted as

to height, so that reliable contact is made with the screw ter—
minals of the condenser.

A 28
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Turning to the construction, a wooden framework with
ebonite top is made up to support a two-cell dry battery
and for which all necessary dimensions are given. The
pieces of wood must be accurately made to size, and,
heing small, most of the work is accomplished with a
file. A slot in each of
carry a thin piece of wood, ebonite, or even cardboard,
to protect the wir- .
ing on the underside
of the ebonite piece
from- the almost in-

evitable  corrosive
action of the dry
battery. Pieces of

thin brass or copper
about #in. x 1in, are
attached by means
of screws to the
inner faces of the
wooden side pIeCes. pieces of wood of semi-circular section
By means of these, swvpporf the winding, the layers being
.. separated by small wooden pegs

contact is picked up
with the battery, and its spring tags are bent back to make
reliable connection.

The buzzer must be a good one, for it must be capable
of operating, through the several layers of moderately fine

- wire which form the tuning inductance and which pos-

sesses appreciable resistance. An Erriccson buzzer was
used in the instrument shown, and was a standard type
having a resistance of 25 chms. The non-inductive

Dimensional details
for constructing ‘the
hase. .

shunt across its windings was made from 4 yards of
No. 44 D.S.C. Eureka wire wound on a slip of card-
board covered with empire cloth and packed in under
the base when screwing down. An alternative arrange-
ment might consist of a small ebonite or wooden spool
gecured to ‘the upper face of the ebonite. The non-
inductive winding is, of course, produced by measuring
off the required length of wire, doubling it, 4nd winding
on the two strands together.

As a testing set, it may be permanently attached to the
side of the receiver with the two spring prongs projecting
upwards, so that the wavelength unit rests on the ebonite

uprights.

the side pieces is made to.

e
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Summer Programmes.

The B.B.C. has been cons1de11ng the
best means of catering for
during the summer months. The balance
of opmion among the wireless public is in
favour of music and still more music—
not melodies of the classical variety, but
honest-to-goodness jazz and foxtrot musiec.
Listeners are, therefore, to get what it is
believed the bulk of them want, and
negotiations. are proceeding for the incor-
poration of a bigger share of dance enter-
tainment. Meanwhile it is singular to
remark that from a musically inclined
area such as that round Newecastle, should
come to the B.B.C. a demand for more
lectures and public speeches than are
given to-day.

0000

-Broadecast Chats.

The new series of Talks which has just
commenced should go a long way towards
satisfying Newecastle listeners, for during
the next three months many distinguished
people will discourse on Sport, Finance,
the Drama, Natural History, Bool;s,
Musie, and Films.

Admiral Davidson, who, broadcast on
April 25th, the anniversary of the land-
ing on Gallipoli, was able to speak
authoritatively, for he pe1sonally took
part and landed with ever v, avallable man
from H.M.S. “Cornwallis”” to support
the landing party on the South Beach

0000

Canterbury Cathedral,

In transmitting a special service from
Canterbury Cathedral on June 5th, the
B.B.C. will add another to the growing
list of places of worship where the value
of broadcasting has been realised.

Llandaff, Liverpool, and Birmingham
are among the Cathedrals from which ser-
vices have been broadcast, and on some
recent Sundays as many as three Bishops

have been broadcast from various stations

during the same evening.
0000

A Congregation Rehearses.

Prior to the beginning of the service at
St. Martin’s, Trafalgar Square, the other
Sunday, when the Bishop of London
broadcast an address, the organist came
down from the organ Toft and placed him-
self in front of the choir stalls, from
which point he conducted a full dress re-
hearsal with the assistance of the wait-
ing congregation, which numbered about
3,600 persons. His idea was to get every-
body to keep time in the singing of the
hymns, and he compressed within the
space of ten minutes a useful little musi-
cal lesson, the result being evidenced in
thgleceptlon of the subsequent service in
the homes of listeners throughout Great

Iisteners .

FUTURE FEATURES.
Sunday, May 3rd,
Arr Starrons.—11 p.m., Military
Sunday Service, relayed from

York Minster.

LonpoN.—4 p.m., Organ Recital
relayed from the National In-
stitute for the Blind.

Bournemovts.—4 p.m., The J. H.
Squire Celeste Octet.

Carprer.—8 p.m., Old Masters—IL,

Monday, May 4th.

Lonpon.—8 p.m., Band of H.M.
Scots Guards.

BourneMourn.—8.30 p.m., Speeches

relayed  from the Dorset
Dinner, Holborn Restaurant,
London, :

Carprpr.—7.30 p.m., Concert re-
layed from Central Hall,
Newport.

ABERDEEN.—8 p.m., Ballad Conce1t.

Tuesday, May.5th, )

- 5XX.—9 p.m., Al Arts Week
Concert, relayed from Gros-
venor House.

Lonpox.—8 p.m., Symphony Con-
cert. 8.B. to all stations.

Wednesday, May 6th, :

Loxpon.—10.40 p.m., “The' Cor-
onation Anthem * (Hardel) in ¢
commemoration of the Coron- :
ation of His Majesty the King.
S.B. to other stations.

BirminegasM, — 8  p.m.. -Opera:
“The Magic Flute (Mozalt)

Grasgow.—8 p.m., Symphony Con-
cert. S.B to other stations.

Tharsday, May 7th.

LonpoN.—8 p.m., Chamber Music :
Brahms and Tchaikovsky. S.B.
to other stations.

BeLrast.—8 p.m., Springtime Pro-
gramme.

Friday, May 8th.

Newcastie.—8 p.m., Symphony
Concert. ,
*  Saturday, May 9th.

Loxpox.-—8 p.m., Community Sing-
ing Concert, velayed from -the
Albert Hall. H

MawcHesTER AND 6XX.—8 pm.,

~ ¢ 0ld Masters.” i

- Company
_outlay.

THE STATIONS.

Britain and Europe. Many reports after-
wards reached the B.B.C., headquarters
stating that no veligious service had ever
-before been so perfectly received.

0000

Savoy Bands on Mounf Olivet.

To turn to the other side of the picture,
a story is current that a prominent Eng-
lish peer listened to the Savoy Bands the
other day from Mount Olivet, of all

places!
0000O

» * Duettists Miles Apart.”’

The services of distinguished musicians
will become available to a greater extent
as the B.B.C. perfects its plans for broad-
casting duettists, or even a greater number
of pe1f01mers, who may, owing to other
engagements, he unable to attend simul-
taneously at the same hall or studio. It
is practicable to transmit a violinist from,
say, London, at the same time as a, piano-
forte accompamment is being broadcast
from, say, Birmingham or Cardiff. Much
of the trouble of arranging dates con-
venient to all the artists required for a
performance, to say nothing of the ex-
pense or travel, would thus be ehmma,ted
The only technical difficulty of any im-
portance would be an alternative to the
employment of identical ~wavelengths.

. Reception would plobably be undertaken

at a central B.B.C. station and the music
re-broadcast thence fo1 the benefit of
listeners.

0000
A Contented Listener.

It is due to the inexplicable twist in
human nature that the majority of people
never take the trouble to write to the
B.B.C. wnless they have a complaint to
unload on headquarters, and it is only
when the Company comes within easy
distance of its third anniversary that a
letter arrives from a listener saying :
*“I and my family are completely satisfied
with the B B.C. programmes.” Mark the
compliment contains no reservation. This
is the first letter received expressing un-
qualified appmval and as such it deserves
40 be hung in a frame of gold—if the
could afford the necessary

0000

The Radioviews.
Of recent items broadcast from 2L0O the
“Westward Ho! Radlonews > havs come

.in for a large share of praise, much of it

from listeners who say that they first
read the book thntv or forty years ago.
One writer says : *‘ The background noises
were most realistic. For instance, the
sea-water was wonderful. How do you
do it?” To which the B.B.C. replies :
““That is a trade secret and may not he
divulged.”
A 31
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The fact may, however, be revealed
that in the early dajs of broadcasting,
when it seemed certain that future de-
velopment would be to a large extent in
the direction of giving the public a repro-
duction in sound of events which took
place outside the studio, an attempt was
made to relay the noise of the surf break-
ing on the sea-shore ‘‘somewhere down
SBouth ”’ but on that particular night the
sea was calm and the relay was far from
being a success.

cGoo
Sea Battle by Microphone,

By the way, the most ambitious effort
vet attempted in conveying sounds hy
wireless is promised to listeners shortly.
The noises will include those made by a
submarine travelling on the surface and

. sce
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Was it Niagara ? -
Another effort in realism which may be
recalled while we are on the subject of
radioviews and sound effects was the
transmission from Radio-Paris, aemonth
or so ago, of the *‘ Maremoto " scenario,
composed by Messrs. Pierre Cusy and
Gabriel Germinet, and relayed to all
B.B.C. stations from Chelmsford, Several
hundred listeners wrote to the B.B.C.
with reference fo the errors which had
been intentionally introduced into the
io. One listener
guess that it must indeed be a terrifying
experience to be shipwrecked in ‘‘Darkest
Africal’ Another wanted to know
whether it was mot the case that signals
of distress were made in the universal
code—in Morse, and added: *‘The

hazarded the -

APRIL 20th, 1925. |

and now comes the news that a Sheffield
builder is erecting the first real wireless
equipped house.  He has provided an
aerial and earth, properly connected up
to a central switchbcard, from which
wires are run to every room ; all the wires
are hidden in the same way as the electric
light wires and gas pipes. All that can
be seen are the switchboard and a plug in
each room. The householder will merely
provide earphones and plug in from any
or every room simultaneous!y as required.
(He will, of course, also provide his own
receiving set.) .
[xReNeRel

Meter Difficulties.

As regards the meter idea, this sounds
impracticable. Tt would probably cost a
good deal more per annum in the long
run. if a coin of the realm were inserted
in the slot for a measured period of enter-
tainment than the annual cest of the
licence fee. The present average cost of
a penny per programme is surely far
better value than a penny-in-the-slot for
an how’s listening. '

[eRoNeRe]
All the Winners !

The class-paper which in its last issue

requested the B.B.C. to give results of cer-

RELAYING BRITISH PROGRAMMES
IN U.S.A. These photographs were taken
at Belfast, Maine, and depict the appara~
tus and antennz of the powerful receiving
station which picks up programmes from
2L0 and 5XX. From Belfast the trans—
missions are relayed on a shori wave-
length, intercepted by WJZ, New York
or KDKA, Pittsburgh, and re-broadcast
by those stations.

below the water, hydrophones, depth
charges, and all -the tumult of modern
warfare at sea. The performance is cer-
tain to cause listeners a good deal of
astonishmert by its realism.

0000

Education by Radioview.

Reverting to the ‘‘Radioviews,” one
correspondent declared that he would
have all chamber music wiped out and
‘‘Radioviews ”’ substituted as a regular
feature of the programmes. That, of
course, would not suit the main body of
listeners; but we may prophesy thas
‘“Radioviews’’ and drama generally will
receive greater attention from those re-
sponsible for the arrangement of pro-
grammes in course of time, as it -is
realised that educational lessons should
include representations of great episodes
in history along dramatic lines.

A 32

drowning episode somded remarkably
like the final ‘one’ before going home.”

A third correspondent, forsaking levity,
gave as his impression that the ‘‘sea and
wind were really being transmitted—if
not it was a realistic imitation.”” And
vet a fourth thought that the catch was
that the ‘'sea rushing  effect was pro-
duced by broadcasting the Niagara Falls.

[l eeNe)

Penny-in-the-Slot Wireless.

In an article just published, a well-
known London journalist asks: ‘“Why
should not wireless, which in due course
will be in every house, be treated as we
now treat gas and electricity? Why
not, say, a meter in every house by which
the user could pay as he used?’ The
idea of wrreless in every house was put
forward in these notes several weela ago,

tain sporting events, directed its appeal
to the wrong quarter. The B.B.C. only
broadcasts news supplied to it hy the
news agencies,

cooo

Licensing the *Flat Earthers.”

As mentioned in these columns last week,
one of the several religious bodies who
have their own transmitting station in
America believes that the egrth is flat.
When they applied for a licence they
were asked to give the latitude and longi-
tude of their station. They refused, say-
ing that latitude -and longitude did not
exist. A licence was forthwith refused,
and they only obtained one eventually by
stating that they were informed that the
latitude and longitude were said to e
so-and-so.
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INTERFE ERENCE

PART III

An Examination of some Miscellaneous Cases of Interrupted Reception.

By N. W. McLACHLAN, D.Sc,,

N a certain laboratory there are a number of d.c.
machines, some of whose wave forms are probably
worse in contour than the Bay of Biscay on a stormy

day. Reception on almost any wavelength from roo to
20,000 metres—particularly on short waves, due to the
disposition of the aerial—is accompanied by -the usual
noise concomitant with such conditions.® A very appre-
ciable improvement is obtained by putting 4 mfd. con-
densers across the terminals of each machine. Low resist—
ance chokes, as shown in the fisst article of this series,?
have a profound effect, but are generally large and
costly.

With a shorz low open aerial and - the usual earth—

‘which is none too good-—the. machine noise is still there.

An earth mat removed as far as practicable from the
vicinity of the machines makes conditions hetter, whilst a
frame aerial away from the machine is better still, pro-
vided it has no earth connection. This indicates 'varying
potential on the earth system.

The degree of interference depends largely on the
selectrvrty of the circuit. The recei\,mg circuit comprised
reaction with or without filter circuits, according as the
reception was long or short wave, but these were used
primarily for reducmg jamming stations
and atmospherics, although they assisted

TWIN WITH
12 SEPARATION

RECEIVERS

200"

70—

Flg 1.~Diagram showing dimensxons of large and small aerials.
The buik of the latter was situated in a region subject to machine
. induction.

very materially in attenuating the machine noises. The
machine interference on short waves was worse than on
long waves, chiefly due to the fact-that the greater portion
of the short wave aerial—it was only z2oft, high at the
upper exfremity (see Fig. 1)—was situated in the
vicinity ‘of the machines; whilst by far the greater portion
of the long wave aerial was well removed from -them
(200ft. high, see diagram). Thus the average potential
gradient on the aerial due to interference for the long
wave aerial was much less than that for the short wave
aerial. This was corroborated by using a frame aerial
3ft. oin. square, when the interference was much in

! The allowable degree of interference depends upon the

signal strength,
interference  strength
increases, -

2 Wireless World, February 25th, 1925.

and decreases as the amplification

ratio

M.LE.E;, F.Inst.P.

excess of that with the large open aerial, due marﬂy
to the frame being in the machine locality.

From these two extremes, viz., long and short wave, it
will be seen that the interference 1in the case under exami-
nation is due to (1} induction and radiation from the
machines, (2) earth currents causing a varying potential
on the earthing system. Nos. 1 and z affect an open
aerial, and the nearer the aerial to the source of disturb-
ance, the greater the interference.” No. 2z alone (neglect-
ing capacity or antenna effect of a frame to earth) affects
a frame. Whether an open aerial or a frame is better
depends upon the average voltage gradient of the inter-
ference down the aerial, Z.e., upon the proportion of
the aerial near the disturbing source. In this must also
be included the effect of earth currents. - The effect on
the remainder of the receiving circuit has been tacitly
ignored, but for simplicity it can be regarded as being
screened. The type of circuit, of course, modifies the
result, but we were mainly concerned with the problem
of interfering potentials at the aerial.

Tinally, with the short wave aerial, there was an un-
pleasant hum from- the 100 cycle lighting and power
supply. This was due chiefly to one branch of the aerial
runping parallel with the flexed lighting wires.. When
this branch was removed the hum diminished very per-
ceptibly, -Also, the hum was found to be greater with
an earth mat than with a direct earth. This was due to
the mat being parallel and near to the light supply wires
{mat on floor). Incidentally, it may be mentioned that
even though space is limited in a laboratory, the experi-

- “menter should not stand on an earth mat.

~ Smoothing D.C. Machines.

It sometimes happens that attempts to cut down
machine noise by the use of large condensers are only
attended with partial success. Apart from faulty com-
mutation, & possible explanation is to be found in the
action of the condenser. - Let a large condenser be
shunted "across. a machine of zero resistance and zero
inductance. Since there is no internal volt drop.in the
machine, any fluctuation in -
the machine voltage due to
ripple, etc., which sends a
current into the condenser,
does 1ot reduce the voltage
of the ripple, i.e., there is
no smoothing. Butf when-a
choke coil (of small resist- v
ance so that the d.c. voltage ) C
is not diminished too much)
is inserted as shown in
Tig. 2, the A.C. which passes from A to C undergoes a
consrderable voltage reduction across AB, whilst there
is little across BC, since, at a frequency of, say, 200
cycles, it acts, relatively, as a short circuit. This does
not apply, of course, when the choke and condenser

- A 33

Fig. 2.—A simple filter.
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resonate, and, moreover, the con- V/ |
dition to be fulfilled is that the '
impedance of the choke shall be

many times that of . the con-

denser. For example, at 200
cycles the impedance of 20
Lenries is about 130 times that
of 4 mfd. Thus a ripple of this
frequency would be reduced to
1-13oth its initial value. It will
be clear also that a resistance can
be substituted for the choke, but’
as this also reduces the d.c. volt-
age it may be impracticable.” If,
however, a drop in d.c. voltage is
immaterial, .a resistance or a
choke of high resistance is ser-
viceable, particularly where, say, =
40 volts is obtained from a 100-
or zoo-volt main supply. In a
smoothing system for using the
d.c. mains as H.T. supply to a
bank of valves, a tell-tale lamp is useful in case of con-
denser failure, whilst it assists in smoothing out ripple.

Filter Circuit.

Since the machine disturbances have a definite frequency -
spectrum, a filter circuit can be inserted in the mains to
suppress the greater part of the spectrum. The problem-
atic issue with l'lrge d.c. currents is chiefly one of
expense, since the resistance must be low and the induct-
ance high, although, of course, the limits of the inter- "
fering frequency band rnust’ be found. Where - large
currents are involved, the most economical choke is one .
with an air gap in the jron core (avoids saturation)

Filter circuits for this class of work requite ~careful ..
d “wire from the plug is plefemble to an earthed frame to

design. 1In order that a filter circuit shall fulfil as neaily

as possible the desired conditions, the input-and outplt |

(terminal) impedances must be correct to avoid' reflection.

General principles of filter circuits are lnghlv m"ithe—r )

matical and outside the scope of this article.!
W. Pierce. “ Elestric

Oscillations -and - Electuc

! See G
Waves.”

Fig. 3.—Screening boxes should be used, if available, or some form of screen to preveant capacity

coupling between units and aerial,

may be replaced by one low impedance valve and an appropriate resistance, say an L.8.5 or a D.E.5.

The H.T. should not be less than 130 voits to aveid grid current with strong atmospherics,
Common filament and plate batteries are used throughout.

: magneios

LOCAL .
OSCILLATOR
SCREENED {

TQ GRID OF
DETECTOR

|
Lo

AMPLIFIYING VALVES ~—
AND DETECTOR

The three valves, which will usually be of fairly high impedance,

Where the disturbance is very violent, filter circuits
may be of little avail, for in general they are oscillatory
and liable to be impulsed. Thus they may remove one
portion of the spectrum only to introduce another. A
concrete instance is to be found in the magneto. The
discharge through the sparking plug is intensely impul-
sive, the damping abnormally large,. and the spectrum
broad. Short lengths of wire, ¢.g., plug leads, or any
form of electrical osc1111to1 which comes under the_spell
of the dlschmge, is set into oscillation (damped). .~ This
is the origin of the well-known short wave emissions “from
Their suppression 'is secured by complete
sc1een1ng of magneto and leads. . An insulated 1eturn
avoid H.F. currents in the engine flame\\mk 2§ far as
possible. - :

An Interestmg Example. :

mteifelence on'a Ehort wave cireuit
ted. -The receiver operated a large

A, peculiar case
(125 metres) may.he

“relay whose wmdlnu was _shunted by a nou—11ldm_tne

resistance to prevent.sparking. This relay cortrolled a

magnetically operated gas inlet valve. The current

through the relay was adjustable by a variable sliding
contact inductively wound resistance. When the relay
was opemted the receiver was tempomrlly put out of

h
8

g]sjals

)
Cxwl-mJ |

Fig. 4.—An open aerial may be added to get a heartshape diagram. Local osciilator to g6 in grid

circuit of detector,
A 34

commission owing to heavy shock excitation. The
reason. was 31mp1y that the variable resistance had a
natural wavelength of the same order as the receiving
system and impulsed it heavily. The remedy for this
trouble is fairly obvious.

Interference from 5XX.

At Chelmsford, when re-
ceiving 2L.LO on 365 metres,
there is sometimes interfer-
ence from a harmonic of
XX, the reception being
effected at a distance of
about 1 mile. This occurg

G
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even when reaction is used.
It is, however, of no import-’
ance when the reactive cir-
cuits are iz tune with 2L.O.

The jamming is therefore
due to slight mistuning.
Good reception from 2LO
can be obtained much closer
to 5XX than 1 mile by using
a frame aerial with reaction
followed by a super-hetero-
dyne circuit. The various
components must, of course,

be properly screened.

Long Wave Jamming.

The clean veception in this
country of long wave tele- .
graphic _stations, e.g., New
Brunswick, WII, Marion, ;
WSO, Long Island, WQK, etc., usually requires a highly
selective circuit owing to jamming from Stavanger,
Lyons, Leafield, Nauen, etc,

- Fig. B.—Two stage air cored note filter which can be added after the detector valve of figs. 3 and
4 for telegraphic réception. The coils can be wound astaticzlly and screening boxes used. The
degree of selectivity is varied by the coupling and the resistances Ry, Rs. A touch of reaction may
be employed if desired, or the selectivity and signal strength may be enhanced by additional stages.

_Note frequency 1,500 to 2,500 cycles. The fixed condensers should have mica as a dielectric, and

the variable condensers air.

‘two to three times the valve resistance, whose effect is to-

improve the linearity of the valve characteristic. Instead

of a resistance for each valve, a single resistance may be

used whose value is :
two to three times valve resistance

. By courtesy of :Harconis Wireless Lelegraph Co.
Fig. 6 —Part of a cotheu:ial station.  The units are houseg'in screening boxes.

A circuit suitable for coping with interference on a
long or a short distance telegraph system will be-treated
in detail. ;
used, viz., open aerial or frame aerial (with or without

There are two aerial systems which can’ be

heartshape). In general, a frame with heartshape- is
essential to reduce the atmospherics as much as possible.
However, as a matter of interest, both open and frame
aerial systems are shown in Figs. 3, 4. ~An open aerial
is preferable, of course, since the voltage applied to the
first valve of the amplifier is very- much greater than that
with a frame.

Taking the open aerial circuit of Fig. 3 first, the aerial
is coupled to a special reaction unit consisting of several

valves in parallel, each having an anode resistance from

number of valves. :
The effect of the resistance is also to
reduce the tendency to oscillation due to
the volt drop across it if the feed current
increases. ‘The valves are adjusted to
their proper point on the characteristic by
means of a potentiometer. The grid cir-
cuit is coupled loosely to the aerial, and
there are two astatic coils with tuning
condenser. The anode circuit is also
tuned and coupled reactively to the grid
cireuit.

When the proper conditions are secured,
“fine tuning is obtained with the anode or
grid condenser, and it should be possible

. to swing past the tune point without any
signs of oscillation. The grid or anode
circuit is loosely coupled to a tuned cir-
cuit with astatic coils which goes to the

" grid and filament of a high-frequency

-amplifying valve. - The amplifier may
-have several valves and- a rectifier or-

Al JWUWLN'UMMM_AMMUMWMWJWIMJHMVMJ At

1] } L R T L T D D W D W T (

X RX X X

e UL UTL LU UL AT LA \

x - X XX x ®

Fig. 7.—A portion of an actual message taken with one of the
author’s magnetic Drum Recorders. .
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detector. The local oscillation can be coupled to one of
the tuned circuits, but it is better to insert it in the grid
of the rectifier. After detection, amplification- can be
effected at note frequency. All the walves should be
operated with a suitable grid bias to avoid grid current
with heavy atmospherics.. The signal strength at the re-
action unit must be small, so that the valves are opelate(l
on the linear part of the chamctenstlc, thereby maintain-
ing a constant negative resistance effect on 1tmdsphe1m>
lhls circuit when properly handled will give good selec-
tivity and the reaction can be adjusted till the signals

By eourtesy of Marconi's Wireless Telegraph Co.
Fig. 8 —The magnetic Drum Recorder {(Transoceanic pattern).

merge together and give a ‘‘ sustained *’ effect. Further,
more, the effect of moderate atmospherics is reduced
appreciably provided the reaction unit is absolutely tuned
o the incoming signals. Otherwise the atmospherics will
take charge of the situation.

In operating the reaction unit, the whole arrangement
from aerial to amplifier input must be treated as a com-

posite circuit, because of the coupling between units which

throws damping from one to the other, 7.c., the reaction
reduces the resistance of the whole circuit due to coupling.
Moreover, a variation in tuning of one component will
affect the others.

With a circuit constituted on the preceding lines, it
should be possible to get any of the long wave® stations
comfortably. If there is any jamming, a low resistance
note filter circuit of the form shown in Fig. 5 can be
added after the detector valve. In fact, it is possible to
dispense with the H.F. reaction unit if a note filter unit
is adopted. This latter can be used with reaction if
desired, since in this way the selectivity is enhanced.

The circuit in which a small or large frame aerial is
employed is given in Fig. 4. JFor commercial work,
where reliability is the main consideration, it is customary
to dispense with reaction and use two or three high-fre-
quency filters, followed by a series of four to six note
filters. The filters may be valve coupled if desired. - It
is convenient to valve couple the note filters, as shown in

'Tt must be understood, of coursé, that there are other
methods and circuits which can be used. The circuit of I‘lg 4
was used to obtain the tape of Fig. 7.
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Fig. 5, the magnification per stage being about two. The
adjacent units are housed in screening boxes, see Fig. 6,
and by using a small magnification factor per stage and a
large number of stages, a greater overall amplification
can be secured without the occurrence of spurious oscilla-
tion.

In general, it is possible to read telephonic signals when
atmospherics are fairly severe and are too troublesome
Where commercial operation
is in question it is imperative to keep a tape record of
each message—as far as possible—and this is always
accomplished unless the atmospherics decree it undesirable.
A mode of rendering tape legible even when atmospherics
are about has been briefly described elsewhere.? The com-
plete receiver is arranged to have a high degree of selec-

" tivity, but not sufficient to make an atmospheric last too

iong in the circuit. TFor example, on a 20,000 cycle
circuit, the overall width of the top of the selectivity
curve as measured at the last note filter might be about
100 cycles.. The atmospheric will then, if it is not too
strong, be registered on the tape as a thin vertical line.
An example showing a small portion of an actual message
is exhibited in Fig.-7. A frame aerial was used—no
machines running to cause interference—since the tape
with an open aerial was unreadable, owing to a rapid
succession of strong atmospherics, which were sufficiently
directional for a frame to be employed with advantage.
The tape was secured with one of the author’s magnetic
Drum Recorders (Transoceanic Pattern, No. 1 of Fig. 8),
whose transit time for § (o.125) inch amplitude on the
tape is about 2 milliseconds {1-500th sec.). Since the
duration of the atmospheric in the recording circuit is
sometimes very short, the recorder must respond very
rapidly to avoid an area or triangle being formed instead
of a vertical stroke. In cases where the atmospherics are
very severe, the formation of areas is unavoidable, since
the selectivity of the circuit has generally to be augmented
to allow for satisfactory aural reception.

PERSONALITY AND CAREER.

A straightforward talk by Mr, J. C. W. Reith,
managing director of the B.B.C., to the senior boys of
his old school, has been published by Messrs. George
Newnes, Ltd., with a brief foreword by Sir Auckland
Geddes. The author frankly states that the discourse
was not originally delivered with any idea of publication,
and that he has not altered the simple and direct diction
used to the boys. Nevertheless the sound advice given
is well worth the consideration of old and young alike,
Mr. Reith strongly advises a ruthless and searching self-

-cross-examination early in life to determine the mental

and moral assets to be cultivated or discouraged with a
view to the formation of character and the choice of a
suitable career, and points out that even youthful fmlts,
if rightly guided, may become powerful factors in the
ultimate achievement of success. Though there is nothing
strikingly new or original in the advice given it is sound
clearly expressed and calculated to guide the expanding
aud changeable mind of the average bo; along safe paths,
“ Personality and Carcer,” by J. C. W. Reith, pubhshed by
teorge Newnes, Ltd., 30 pp., price 1s.

t Journal I.E.E. Vol, 62, page 370, April, 1924.
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%N STRUCTING
SETS FROM
UNITS.

The ‘' Polar Blok”
Equipment.
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\ NE of the reasons why home construction of wire-
less receivers. is so popular-is no doubt because
of the desire to change the circuit in use from

time to time so as to try out the relative merits of
different arrangements. = A home-made set is frequently
taken down and rebuili to a different design where the
owner of a complete receiver which he had bought would
hesitate to tamper with it to introduce modifications.

We had heard a good deal of the flexibility of the

. ¢ Polar-Blok ’’ system of building up sets, and recently

we acquired an equipment of this type so as to test for
ourselves the claims made for it.

The arrangement is distinctly ingenious, and there are
many features attaching to the system w hich makes it of
interest to those who want to.experiment with various

circuits, and especially to

those who have not had a

great deal of experience,

and would therefore. be
likely to waste a good deal

®

ready for wiring.

Wireless
Worlal
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- 4in. for larger components, such as variable condensers,

Fig. 2.—-A two-valve set, comprising detector and note magnifier

|#]a]e]s]sle]o]s]e]e]s}s]s S B

Fig 1.—The appearance of the top of the unit system when built
up as a three~valve set.

of time and money if they constructed separate experi-
mental receivers for each circuit to be tried out. The
¢ Polar-Blok '’ system we found enabled different units
to be interchanged rapidly, and with every new set built
up the outfit looked neat and compact.

How the Sets are Built Up.

Most of the components comprising the set to be built
up are mounted each on ebonite panels, which are of two
sizes, viz., 24in. x 4in. for small components, and sin. x

etc. The panels fit into a framework which is ingeniously
designed so that it can be built up
to accommodate a large or small
1 number of panels as the type of the
receiver to be built may decide.
Each panel is secured in place by
clips on the underside of the panel
which grip the edges of the frame-
work.

s

The Framework,

The framework is constructed
entirely of metal, and consists of
- cast metal angle pieces with sup-
porting legs and rectangular frame .
tubes of suitable size to form
frames into which the panels fit.
There are, in addition, cross-shaped
cast metal pieces to support the
junction of four frame tubes.
When assembled the top panel of
the set is made up of a number of
small panels (5in. x 4in. or 24in. x
4in.), which fit side by side and
are supported in the metdl frames,
which measure approximately sin.
% 4in., and contain one large or two.
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Fig. 3.—~Panels assembled
for a three-valve set {(de~
tector and two stages of re—
sistance coupling).
of the small panels. The
photograph, Fig. 1, shows the
finished appearance of the top
of a panel built up in this way.
" The smaller components,
such as fixed condensers, in-

stead of being mounted on a-

separate .panel, are provided
with clips and clip on to the
cross sections of the framework
at any convenient points. This
is illustrated in Figs. 2 and 3.

Wiring a set is a simple
matter, since all -the compo-
nents are on the underside of
the pancl. Most of the ter-
minals to which the wiring is to
be fixed are of special type so
as to facilitate the wiring pro-
cess. )

It might be thought that sets
of any elaboration built up in
this way would be very bulky,
‘but this we found was by no
means the case. The compo-

- nents arranged for a three-valve
set, consisting of detector and
A 38
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two stages of resistance-coupled low-fre-
quency amplification are  conveniently
accommodated in panel space occupying
1oin, X 12in., as shown in the photograph,
Fig. 3.

After a set has been wired and built up in
the way shown in the illustration, Fig. 4,
the complete set is rendered neat and con-
venient to handle by fitting the side pieres
as shown in the same illustration. 'These
metal side panels completely box in the

: apparatus, and are secured in
place by means of the screws
shown.

Additional Panel Units for
the Experimenter.

The system is one which is
likely to achieve a well-de-
served popularity. Irom the
point of view of the amateur-
one might criticise the fact
that there is not such a choice
of components as is often de-
sirable in experimental work,
but on the other hand anyone who desires to
make use of components other than those
supplied can mount them on panels of the
correct dimensions for assembling with the
equipment. In this connection we think that
the manufacturers, the Radio Communica-
tion Co., Ltd., would do well to supply
additional plain panels for the amateur, to
enable him to mount components of his own
varticular choice should he desire to do so.

Fig. 4~The arrangement of Fig. 2, after wiring, and with the side panels fitted in place.
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The Editor does not hold himself responsible’ for the opinions of his correépondents.
~ Correspondence should be h(}drgssed to the Edifor, ‘* The Wireless World,” 139-140, Fleot Street, E.C.4, and must be accompanied by the writer’s name and address.

GOOD WORK WITH A SUPER-HET.

Sir,—With reference to the letter from Mr. Jas. MacIntosh,”

published -in your issue for “April 1st, may I submit my log
of American broadcasters for the late winter? - The set used
is a detector using a modification of the Ultra-Audion circuit

followed by one or two L.F. stages. The stations-received are -

as follow :— . -

WGY, WBZ, KDKA, WOR, WTAM, WJAX, WEAF, WIP,
WFI, WMAF, WHAZ, WEAN, WJAR, WPG, WNAF, KGO,
KWH, CKAC, - .

Using three valves, many of the above came in on‘the loud-
speaker, and WGY has many times been-received before the
B.B.C. stations have closed down—t.e., onwards from 9.30 p.m.

Market Harborough. “D.X."

SIMULTANEOUS RECEPTION OF THREE STATIONS.
Sir,—I note with interest Mr. T. B. Webster's letter in

your issue of March 4th; in which he claims to have received :

two stations simultaneously on the same aerial with two sets
—the stations being of fairly widely separated ‘wavelength.
May I add that I have been in the habit of receiving :two
and three stations in this manner for the last twenty months
here in Croydon. For instance, it is possible to put three
sets—say two valve panels and a crystal set—in parallel with
the aerial and receive, say, London, Aberdeen and Radio

(Paris), each with faultless reception either on the phones -
or loud-speaker. It is purely a matter of some ten minutes’
careful funing—using each set in the manner of a wave trap.

Personally, T do not sée why any number of stations may not
be received in this way. - :

I have many times during this period demonstrated this
to fellow wireless enthusiasts in this neipghbourhood. The ease
with which two stations can be received is remarkable. -

Croydon, R. F. LAMPORT. .

FERRO-SILICON DETECTORS.

Sir,—With referericé to the paragraph in the issue of The
Wireless World for April” 1st, announcing experiments with

ferro-silicon alloys as' crystal rectifiers made by M. Felix

Thuad. . :
It may interest you to learn that some two years ago I,
together with another metallurgist, thoroughly = investigated

~ ferro-silicons with varying silicon and iron confents, and also

numerous other ferro-alloys, with respect to their rectifying
properties. As a result, a specially treated ferro-silicon has

- been on- the market in this counfry for the past eighteen

months, -

J. CROSS (Assoc. Met.).
Sheflield. . . . .

20-METRE TRANSMISSIONS.

Sir,—It may not be generally realised what swprising
results are being obtained at present on wavelengths of 20 and
40 metres. I have recently heard with great ease the following
American stations working on about 20 metires between the
hours of 17.00 and 18.00 G.M.T. :—UlXAM, NKF, U1PL,

U9CIP, UICMP, U1CKP, and U9EK. The receiver is a per-
fectly ordinary regenmerative detector and one stage of L.F.,
and most of the above stations have been heard in broad day-
light.” Two-way communication is almost bound to become an
accomplished fact as soon.as the P.M.G. permits experimental
work on this “wavelength.

The 40-metre band is also proving useful. With only three

_ occasipns of casual listening on. this wavelength, and without
any attempt to log a maximum number of stations, I have

easily heard the following between the hours of 21.30 and
24.30 :—1ALK, 2ACH, 1RD, 1CCX, 2ANM, 1ZS, 1YB, and
1RR (all U’s). -

There is considerable fading on 20 and 40 metres, but signals

‘are frequently sufficiently -consistent for long messages to be

copied with few omissions.

E. H. ROBINSON (G2VW).
London, N.W.3.

Sir,—With reference to the letter from Mr. E A. Dedman,

‘published . in -The Wireless World for April Ist, 1 received
. Anierican stations on. 20 metres a short time ago. :

On Sunday, March 22nd, two stdtions were heard calling
CQ Uon that wavelength. Both were very weak, and one was
probably U210. The time was 15.30 G.M.T.

On Sunday, March 29th, the following were heard :—U1CX
calling CQUICX, 18.00 G.M.T., signals weak. UI1XAM call-
ing GSLF, 18.30 to 19.00, easily readable. UNKF calling
G5CU, 19.00 G.M.T., stronger than ULXAM.

I have now improved my receiver, and on April 5th I heard
the -followinig :—UIAVK calling G20D, 18.40 G.M.T., weak.
UBGZ ‘calling Test 4DU UBGZ, easily readable, slight QSS.
U1OW calling CQ, 19.15 G.M.T., very easily readable. U1CI

* calling ©Q, 19.30 G.M.T., very easily readable.

© After dark, signals improved slightly, and UBGZ became

strong ; however, some of the stations faded every five or six

seconds. At one time G20D was heard, very weak; he was

jammed by U8BGZ, who was twice as loud! i

. The receiver used is one described last autumn in 7The

Wireless World; the aerial is 10ft. long, vertical, and the

earth lead 10ft. long. and also vertical.

*1I have also- been listening with this receiver on 5 metres,

but so far have heard nothing better thain motor traffic!
Bedford. . F. CHARMAN.

H.T, AND L.T. CURRENT. - .

Sir,—~With reference to Mr. John Kennedy’s letter in your
issue of April Ist, I would inform you that in conjunction with
Mr. G, G. Blake,, M.LLE.E., A.Inst.P., I-am manufacturing a
board for the supply of anode current from D.C. lighting mains.
This is* the circuit - described by Mr, Blake in your issue of
January 21st, 1925,

Also, I am manufacturing battery charging boards for radio
purposes. These . boards are arranged to switch the L.T.
battery either “on charge’ or ‘‘to the set.” :

As to Mr. Kennedy’s suggestion-re price, I would assure him
that our British prices.compare most favourably with those of
any imported instrument. < L. RUSSELL-WOOD.

17, Thurloe Place Mews, LN :

South Kensington, 8. W.7.
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Readers Desiring to Consult * The Wireless World " Information Dept. should
make use of the Coupon to be found in the Advertisement Pages.

Relationship of the ILF. Resistance of
a Wire to its D.C. Resistance.
EVERAL vreaders have enquired in
S what manner to determine the high-
- frequency rvesistance of a length of
copper wire, and whether this bears any
relationship with the ordinary resistance
offered to the passage to D.C. current.

The high-frequency resistance of a wire
which runs straight and is not wound in
the form of a coil, and at the same time
ig isolated from other objects bears a
very definite relationship to it D.C. re-
sistance. In the case of wires wound into
the form of a helix, the calculation of high
frequency resistance becomes more com-
plicated. - i

The actual method of defermining the
relationship between the D.C. resistance
and the H.F. resistance cannot De con-
veniently detailed within the limited
space at our disposal, and readers ave
advised to consult * Tuning Coils and
Methods of Tuning,”” by W. James,
where full information is given concern-
ing this matter. ’

(el e N e e
Correct Connections of an Intervaive
Transformer.
CORRESPONDENT is in difficulty
concerning the correct manner -of
connecting up a L.F, intervalve
transformer, since in various sets he has
noticed that this is accomplished in
different ways.

-No definite rule can be laid down con-
cerning this point, as it differs in
various makes of transformers. Probably
the best method of .procedure is to fivst
connect up the secondary windings by
connecting the O.8. terminal to the grid
of the valve following the transformer,
the I.8. being connected to the L.T.—
or to the megative terminal of the grid
battery if one is used. The connections
of the primary should now be made, first
with the LP. to the anode of the pre-
ceding valve and then with the O.P,
connected to the anode, the other con-
nection in each case of course going to
H. T. positive. The method which yields
hest results on fest should be carefully
noted and the permanent connections
made accordingly. This is doubly impor-
tant in sets of the dual amplification type,
since the difference between the two is
usually very marked, one method of con-
nection causing the valve to rectify, thus
producing a great falling off in efficiency,
whilst the other method will be found
free from this defect.

In many cases manufacturers definitely
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mark the terminals of their products so
that the novice should have this diffi-
culty eliminated, but even where this is
the case, it will usually be better, in the
case of sets of the dual amplification type,
that the experiments we have indicated
be carried out. It will usually be found
that once the correct method of con-
nection has been found, if the connec-
tions of both windings are reversed,
equal results will be .produced, since the
disposition of the connections for obtain-
ing best results are relative to each other

. rather than to the remainder of the set.

o00CoO

Problems of Selectivity in a Receiver,

N\ HEN bLiving under the shadow of
WA the aerial of a broadcasting

station, it is often a matter of
great difficulty to cut this transmission
completely. ont and. to receive the ‘‘ high-
power ? station at full volume on the
loud-speaker, even though the respective
wavelengths of the two stations differ so
greatly, and a reader situnated in this
manner seeks our aid in this respect.
He desives that full volume bé obtainable
from the “high-power” station’ without
interference frem the local station, and
at the. same time is emphatic in his de-
sire for high quality reproduction, but
does not wish to employ the extra valve
and the high anode voltage necessary
with resistance coupling.

The circuit given below will be found
to fulfil both these requirements. Ample
selectivity 1is provided
coupled tuner, and it should be pos-
sible to receive the “high-power” sta-
tion and ‘eliminate the local one, even
if the latter is in very close proximity

by the lovse--

to the receiving station. The question
of good quality reproduction is overcome
by using the choke method of intervalve
coupling, The chokes should have as
high an inductance as possible, a value
of 100 henries being sunitable, I the
chokes have only a low impedance, the
quality will be poor. Other points re-
quiring attention in this respect arve the
values of the coupling condensers and
grid leaks which, for the best results,
should not go outside the limits indi-
cated in the diagram.

It will be noticed that two pairs of
I.T. battery terminals are provided. A
sixty volt battery should be connected
to each of these terminals, a 4% volt
battery being comnected to the grid bat-
tery terminals, In this mamer excellent
quality will be obtainable, especially if
power valves of the correct type ave
used. If at any time gquality is not impor-
tant, such as when the reception of morse ,
signals is desived, the topmost H.T.
battery in the diagram and the grid
battery may be removed, and the respec-
tive pairs of terminals short-circuited.
In this case, of course, the quality
speech and music will be exceedingly
poor, but for the reception of morse ’

" signals it is quite -suitable.

With regard to the 4L-volt grid. bat-
tery, it will be found that the ordinary
flashlight battery, which has exactly this
voltage, is quite suitable for this pur-
pose. - It is important to note that the
long strip on the ordinary flashlight bat-
tery is~ invariably ‘the negative one.
Should the battery be reversed, of course
not only will distortion be caused but the
drain on ‘the H.T. battery will be
considerable. : :

\%
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A three-valve receiver with two stages of ¢hoke coupled note amplification. This circuit
is a selective one, as a loosely coupled secendary circuit is employed.




